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Our Computerized Automatic Systems Testers are fully integrated
hardware/software systems. They test everything well:

O analog, O radio frequency, O digital systems, O sub-assemblies,
0O modules and O circuit boards. They also provide O Go/No-go
end to end testing, O fault diagnosis, O data processing and trend
analysis. In short, they’re born performers.

Cost-effective performers. CAST systems are modulary designed

to permit addition or deletion of individual stimulus or measuring units,
according to your needs. Not only are they talented and

economical, they’re cooperative. They offer simplified O English
language programming, O self check, 0 CRT or hard copy

readout, O training and service.

Meet our CAST in a free booklet. Write: PRD Electronics, Inc.,
CAST Applications Group, 1200 Prospect Ave., Westbury, N.Y. 11590.
Or, better still, arrange an audition. Talk with one of our system

PRD specialists at (516) 334-7810.
)’ HARRIS

ELECTRONICS, INC.

Automation In Measurement

* Computerized Automatic Systems Tester

Circle 900 on reader service card



It can become four different systems.

It can go anywhere you do.

It can protect you against obsolescence.
It can makc buying and maintaining a
counter less expensive than ever before.

Mect the Hewlett-Packard 5300,
the snap-together counter that's not much
bigger than the palm of your hand. It
has six digit accuracy, solid-state display
and autoranging. It'll make period,
frequency, time interval and ratio
measurements, operate on its optional
snap-on battery pack and drive a printer.
Rugged dust-proof aluminum case
resists almost any bumps it might get in
the field. Prices start at only $540 for
onc of the most amazing counters
you've ever owned.

Start with the basic mainframe

($395). Then snap on any of the
following modules (more on the way)
to make just the counter you need,

and avoid obsolescence, too:

10 MHz frequency module. Model
S301A, $145.

50 MHz all-purpose module in-
cludes period, time interval. Model
53024, $275.

525 MHz module with both 50¢
and 1 Mg inputs. Model 5303B, $800.

100 ns time interval module with:
unique “time holdoff” feature, dc
coupling, slope and trigger level con-

trols, and period and frequency measure-

ments to 10 MHz. All the functions
you'd pay $1200 for in a universal
counter. Model S304A, $325.
Rechargeable battery pack module
works with any of the other modules for

cord-free operation. Model S310A, $195.

The 5300 is one system you have to use
to appreciate. If you've ever needed to
accurately measure frequency or time
interval, you owe it to yourself to call your
nearby HP field engineer for further
information. Or write Hewlett-Packard,
Palo Alto, California 94304; Europe:
P.O. Box 85, CH-1217 Meyrin 2, Geneva,
Switzerland; Japan, Yokogawa—
Hewlett-Packard, 1-59-1, Yoyogi,
Shibuya-Ku, Tokyo, 151.

021098

HEWLETTM PACKARD

ELECTRONIC COUNTERS
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Troublegiiboting Partners,

you’ll never know how simple logic circuit testing can be.

Just push a button on the Pulser on
the left, and let the Probe on the right
automatically monitor the response
downstream.

How? HP’s new 10526T Logic Pulser
injects a single 300 nanosecond pulse
anywhere in your TTLand DTL circuitry.
Low nodes are momentarily forced high,
high nodes automatically pulled low.
There's no unsoldering or trace cutting.
Just press the button and the pulse is
there. $95.

And HP’s new 10525T Logic Probe
checks the result. A single, unambiguous
light at your fingertips tells you exactly
what’s going on. If no pulse is detected,
something’s wrong.

Circle 2 onreader service card

The Probe may be used to look for
much more than just pulses. Highs, lows,
bad levels, open circuits and pulse trains
to 50 MHz are faithfully displayed. Even
single shot events as quick as 10 nano-
scconds are captured and stretched. And
high impedance won't load cven low
power TTL, yet the Probe is fast enough
to keep up with Schottky. $95. (W
also have a high threshold level version,
Model 10525H, also $95.)

For other applications, the HP 10528A
Logic Clip monitors all pins of DIP
TTL,DTL IC's simultaneously. Use the
Clip with the Pulser — the Pulscr injects
clocks, transfers, shifts, etc. HP 10528A
Clip, $125.

All three troubleshooters team up as
the 5015T Troubleshooters Kit for $285
which gives you a 10% discount and a
handy carrying case to boot.

For more information on these and
other IC Troubleshooters call your local
HP field engincer or write Hewlett-
Packard, 1501 Page Mill Road, Palo Alto,
California 94304; Europe: P.O. Box 85,
CH-1217 Meyrin 2, Geneva, Switzerland;
Japan: Yokogawa — Hewlett-Packard,

1-59-1, Yoyogi, Shibuya-Ku, Tokyo, 151.
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The sound of sllence, 69

Noise-reduction systems for tape and disk
recording have long been a Dolby Labora-
tories monopoly. But now two new manu-
facturers are challenging the firm in the stu-
dios, though not yet in the home.

Japanese electronics regains its vigor, 91

After a poor two years, this year is expected
to break even, and a return to solid growth
is expected in 1973. According to this Spe-
cial Report, Japanese electronics com-
panies expect much from communications
and computers, less from the post-color-TV
era. Technologically, too, they are almost
abreast of the U.S.

Alarm senses moving infrared sources, 111

A passive detector with a range of up to
1,000 feet has a low false-alarm rate be-
cause it responds only to moving targets.
None of the five prototypes in use has been
discovered by intruders.

C-MOS simplifies electronic organ circuitry, 114
Many voices and smooth, click-free sound
reproduction are features of a relatively un-
complicated electronic organ built around
C-MOS ICs and linear diode gates.

And in the next issue . . .

The Japanese EE . . . IC transducers are
good and cheap new solid-state
sources for microwave designers,

The cover

Doll from Takashimaya, the Japanese de-
partment store of Tokyo's Ginza and New
York's Fifth Avenue, represents a dragon
god who rises from a lake in a traditional
Noh drama about good fortune.
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Publisher’s letter

apan is halfway around the world,

but for Jerry Walker getting there
to gather material for our annual
Japanese market survey (see p. 91)
was nothing compared with the haz-
ards of getting around Japan.

Walker and our Tokyo bureau
manager. Charles Cohen, visited
dozens of companies and talked
with scores of industry representa-
tives both in Tokyo and other cities.
Cohen snapped the photo below in
Tokyo as Walker talked with Sony
Corp.’s senior managing director.
Noboru Yoshii.

It was on their way to Yokohama
that the most dramatic of the travel
hazards struck. A typhoon hit with
its hurricane-force winds and heavy
rains as they drove from Tokyo to
interview executives at Nippon
Electric Co.s wireless communi-
cations division. “The main prob-
lem,” Jerry recalls, “was that we
were not the only ones crazy enough
1o be out in the storm. The traffic
congestion was horrendous.”

Another travel hazard occurred in
Osaka on the way to interviews at

M.";% 3

A N

Sharp Corp. Cohen and Walker
took a taxi that turned out to be one
running on liquid petroleum gas,
which is less expensive than gaso-
line but, at least in this taxi, pro-
duced a sickening exhaust odor. The
taxi also had an exhaust leak that
poured the fumes into the car.

“It took us 3 minutes of choking
and gagging before we could go into
the interview, which really scared
the solicitous receptionist,” Jerry re-
ports. “I wished then that the Japa-
nese had perfected the electric car.”

But offsetting the hazards were
some pleasant events. “For one,
Matsushita raised the American flag
at its corporate headquarters during
our visit, a touch of hospitality typi-
cal of the company. For another, the
trip back to the hotel from the
Sharp visit was in one of the host
company’s fancy limousines. And it
did not run on LPG.”

bl
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CURRENT STABILIZED POWER

from <

LAB STYLE
| FOR YOUR BENCH
[

| B%"H x2% "W x16"D

MODULAR STYLE
FOR YOUR PRODUCT

3%"H x 6% "W x 5"'D

The Kepco CC design provides a precision current con-
troller in a convenient plug-in bench style. Housings are
available to mount one, two or three units side-by-side
or six units abreast in a standard 19-inch rack. The CC
Power Supplies feature built-in dual range, 10-turn cur-
rent control (0.05% resolution), plus isolated voltage and
current metering.

The Kepco CCP Series offers an OEM the same selection
of current stabilizing power supplies in a compact modu-
lar format suited for remote control. A 0—1000 ohm
rheostat controls current through the full range and a
built-in (optional) voltage repeater will run your meters
without loading the output. CCP modules feature a
built-in, adjustable voltage limiter.

In either style, the Kepco current stabilizers offer extraordinary performance:

- e ——

i_ Source effect (line regulation):
!
|

0.0005% or 0.2 yA. |

0.005% or 2 uA. |
0.01% per °C. ‘

0.02% lo max.

Load effect (load regulation):
Temperature effect coefficient:

Ripple (Continuous or Random
Unprogrammed Deviation):

The heart of each power supply is a monolithic I-C comparator to insure high
stability, even in an adverse thermal environment. A unique feature is a fast-
recovery, capacitorless output circuit that allows current to recover from a load
| (voltage) change up to 2 usec. per volt.

I‘ - - —_— —_———— —_ —_—

| OUTPUT ‘

; AMPS VOLTS BENCH MODEL* PRICE OEM MODULE PRICE

| 0-2A | 0-7Vv CC 7-2M $209.00 CCP 7-2 | $150.00

| 0-1.5A | 0-15V ~ CC 15—1.5M 209.00 CCP15-15 |  150.00

| 0-1A | 0-21Vv CC 21—1M 209.00 CCP 211 | 150.00 |

| 0-05A | 0-40Vv CC 40-0.5M 209.00 CCP40-05 | 150.00 |
“y | 0-0.3A | 0-72V CC 72-0.3M 209.00 CCP72-0.3 | 150.00 |
| | 0-0.2A | 0-—100V CC 100-0.2M 209.00 CCP 100-0.2 150.00

- -

*Single unit case, Model CA—3: $22.00

For complete specifications and applications notes — write Dept. DX— 14

KEPCO, INC. « 131-38 SANFORD AVENUE « FLUSHING, N.Y. 11352 « (212) 461-7000 o TWX #710-582-2631 « Cable: KEPCOPOWER NEWYORK
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How 1 Buy a bood Power Supply

Without Spending  Bundle...

Take a long look at the Abbott line
of over three thousand standard
models with their prices listed. The
unit shown above, for instance, is
the Abbott Model R3S, a 60 Hz
to DC converter which puts out 5
volts of regulated DC at 0.15 amps
and sells for only $83. Other power
outputs from 2 to 240 watts are
available with any output voltage
from 5 volts to 3,650 volts, all listed
as standard models in our catalog.
These power supplies feature close
regulation, short circuit protection,
and the latest state of the art speci-
fications for solid state modules.

If you really want to save money in
buying your power supply, why
spend many hours writing a com-
plicated specification? And why
order a special custom-built unit
which will cost a bundle—and may

bring a bundle of headaches. As
soon as your power requirements
are firmed up, check the Abbott
Catalog or EEM (see below) and
you may be pleasantly surprised to
find that Abbott already has stand-
ard power supplies to meet your
requirements — and the prices are
listed. Merely phone, wire, or write
to Abbott for an immediate
delivery quotation. Many units are
carried in stock.

Abbott manufactures a wide variety
of different types of power supply
modules including:

60A~u to DC, Regulated
400~y to DC, Regulated
28 VDC to DC, Regulated
28 VDC to 400~g, 14 or 3¢
24 VDC to 60Ay, 14

Please see pages 618 to 632 of your 1971-72 EEM (ELECTRONIC ENGINEERS MASTER Catalog)
for complete information on Abbott modules.

Send for our new 56 page FREE catalog.

LABORATORIES,

5200 W. Jefferson Blvd./lLos Angeles 90016
(213) 936-8185 Cable ABTLABS

6 Circle 6 on reader service card

INCORPORATED

1224 Anderson Ave./Fort Lee, N.J. 07024
(201) 224-6900

Readers comment

Pioneer people mover

To the Editor: It is disconcerting to
read your article on people movers
[Electronics, Sept. 11, p.74], which
omits credit to the pioneer in the
field, Alden Self Transit Systems
Corp., of Milford, Mass.

It was Alden that foresaw the
need, developed years ago the sys-
tem on which the Morgantown proj-
ect is based, and did the preliminary
work leading to that project. Others
entered the picture much later. Al-
den, which has a major subcontract
on the Morgantown project, also
holds basic patents in the people-
mover field.

Sidney Hoffman
Senior vice president
Proctor, Cook & Co.
Boston, Mass.

Signal generator noise

To the Editor: Your Electronics
newsletter [Aug. 28, p. 22] contains
an item stating that Hewlett-Pack-
ard is just announcing a new signal
generator. It is emphasized that the
noise feature of 140 decibels per
hertz is an order of magnitude bet-
ter than that of other solid-state sig-
nal generators.

Marconi Instruments’ solid-state
model 2012, which equals this per-
formance, was introduced at the
IEEE conference in 1970. Since that
time, we have added to our line of
low-noise signal generators with the
models 2011, 2013, etc.

Keith Elkins
Manager
Marconi Instruments
Englewood, N. J.
® We should have said that the H-P
generator’s noise figure is an order of
magnitude better than that of other
general-purpose solid-state signal
generators, since it spans the fre-
quency range from 450 kilohertz to
550 megahertz. The Marconi 2012
provides more limited coverage (400
MHz to 520 MHz), and it is specifi-
cally intended for testing uhf/fm nar-
row-band receivers. The other two
Marconi instruments are also single-
band units: the 2011 covers 130 to
180 MHz, and the 2013 covers 800 to
960 MHz.
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Supporting the world of semiconductor users...
MACRODATAS MD-100 TEST SYSTEM -
the ‘no-contest’champion of the industry!

d

systems, and final
systems, handling
memories of one word
by one bit up to
65,536 words by 16
bits. They are running
their devices either se-
quentially or continu-

When Macrodata in-
troduced its remark-
able MD-100 Memory
Exerciser, all the old-
fashioned IC test-
ing concepts were
changed. Such new
Macrodata test pro-

grams as WAKPAT,
GALPAT, GALWREC,
MASEST, MSCAN,
MARCH, etc. were eagerly
adopted and are now the
standards for the industry.

ously, through miilions of
patterns, at rep rates up to
5 MHz. They are even testing
shift registers at 20 MHz. And
they are taking advantage of
Macrodata’s extensive library of

more than a score of test programs
and personality cards.

That is why today there are far more
MD-100's in the field testing memories
than all the competitive instruments com-
bined. And the MD-100 is not only the standard
bearer of the industry in the U.S.A. but also
throughout the rest of the technological world.

There is a good reason why MD-100 sales lead
all the rest. No other tester has hundreds of
thousands of hours of reliable field usage under
its belt. So why should you gamble on another

WAKPAT

Unlike its predecessors, the MD-100 was not

designed for the IC manufacturer
alone. It was designed for the user,
for incoming inspection and eval-
uation. And with it, users are now
testing both bipolar and MOS —
RAM's, ROM'’s, shift registers, ran-
dom logics — even UAR/T! They
are testing devices in chips,
packages, memory cards, sub-

GALPAT
GALWREC

» IF Macrooata

tester — or a company — that hasn’t really been

tested?

Why not do business with Macro-
data — the company that all the
others are foliowing? But even
from us, don’t buy a pig in a poke.
Make us prove that our MD-100 is
as good as we say. For a free
demonstration in your plant now,
call us directly. (For a brochure,
use the reader service card.)

q
-
q
0
0
x
0
q
2

Macrodata Company, 6203 Variel Avenue, Woodland Hills, California 91364, Phone: (213) 887-5550 Telex: 65-1345
Sales Offices: Los Angeles Area Tel: (213) 887-5550 » Northern California Area Tel. (408) 268-7714 « West/Central Area — Denver Tel. (303)
934-5505 » Scottsdale Tel. (602) 947-7841 « Albuquerque Tel. (505) 299-7658 « Dallas Tel. (214) 231-2573 « Houston Tel. (71 3) 621-0040 « New
England Tel. (617) 862-5700 » Southeast Area Tel. (205) 883-0140 » Foreign: West Germany — Dusseldorf Tel. (0211) 66 03 50 Telex: (841) 858-
2189 « Munich Tel. (0811) 34 56 00 Telex: (841) 521-5969 » Milan, Italy Te!. B71-988/899-248 Telex: (843) 34314 » Sweden and Norway — Stock-
holmTel. (08) 87 03 45 « Switzerland & Austria— Bern Tel. (031) 22 44 81 Telex:(845)33172+ Tokyo,JapanTel.(03)985-5266 Telex: (781)272-2171
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c Active SMagnetic “Pickup
provides “Digital Output

.."u "

ACTUAL SIZE

oy Digital
Output
Transducer

from Assps

Sensor, Amplifier and A/D Conversion
in a single miniaturized unit.

Airpax scores with the “all-in-one” Digital Output Transducer
that gives you the drive you need for digital circuitry.

When used in proximity to gears or Applications:
other ferrous discontinuities, the

. e Speed sensing and control

D.0.T. features: e Synchronizing
e TTL output independent of power- e Counting

supply voltage (5 to 15V dc) and e Positioning

load impedance. e Flowmetering
e Output for up to 5TTL inputs. o Timing
o Self-contained signal conditioning.
e Excellent noise immunity.
e Interface circuitry not required.
e Low-speed operation. Write for
e Operation up to 50,000 Hz. tull specifications.
o 0il and moisture resistant.
e Reverse polarity protection on power

supply.
o Wide temperature range.
o No mechanical linkage required.

AI R PAXTM CONTROLS DIVISION
6801 W. Sunrise Blvd.

Ft. Lauderdale, Fla. 33313

ELECTRONICS Phone: (305) 587-1100

Another in the Airpax full line of “active’ and “passive'’ magnetic pickups.

8

Circle 8 on reader service card

40 years ago

From the pages of Electronics, November 1932

The coming of Dr. Albert Einstein
to the United States to serve as a
member of the Princeton College
faculty will remind many electrical
men here that the wizard of relativ-
ity has a personal reputation in elec-
tronics and electrical invention,
quite independent of his mathemat-
ical abstractions. His best-known
electrical device before the Euro-
pean public is undoubtedly the
“Einstein piano,” a musical instru-
ment which employs the vibrations
of piano strings to actuate micro-
phones, the output of which can
then be modified by electrical cir-
cuits to produce a variety of instru-
mental effects.

By changing switch contacts, vari-
ous familiar standard instruments
can be reproduced, or the player
may soar off into new Einsteinian
harmonies, creating musical notes of
timbres and qualities never before
heard in nature.

Electrical failure in radio and elec-
tronic circuits is too often caused by
mechanical failure. This is mainly
due to wear, inadequate strength,
and insecure bracing.

Volume controls, rheostats, loud-
speaker moving coils and cones,
jacks, switches, and relay armatures
and contacts are subject to mechani-
cal wear when in use.

Tube-socket contacts, brittie lock
soldering lugs, and insecurely fas-
tened wires, especially when sol-
dered too cold, often cause electrical
trouble by their mechanical weak-
ness. Overrated resistors get too hot
and often change their resistance or
break. rendering the circuit less sen-
sitive or inoperative. Frequently the
fastening and bracing of heavy parts
is inadequate. Too often the electri-
cal designer overlooks these points.

When is a radio set not a radio set?
When it is mounted on an automo-
bile, says Uncle Sam. For then, ac-
cording to the obliging official inter-
preters of the United States
Treasury. a radio receiver is no
longer such, in the eyes of the law,
but becomes an “automobile acces-
sory,” taxable at 2 per cent instead
of 5 per cent.
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It takes a very smart bird to make an electronic
package design fly. The kind of searching,
sharp-eyed bird who beats his wings hard.
Who soars high with new ideas. And lands on
a nest of problems with sharp solutions.

If you're that kind of electronic packaging
design engineer, we want you to know
about Winchester Electronics 42 Series
Input/Output Connectors. What's so
special about them? They’re not just
advanced and reliable. They're the surest,
most convenient, most adaptable way

to interconnect busy, multi-wired cables. Even in
tight places. With 42 Series Connectors, you can plug
in to a back panel. To a printed circuit board.

To an instrument panel. Or to another cable. And
you’ll plug in 50 or 74 high density input/output
interconnects at one time. Anywhere, we repeat,

in the package you want. It all happens neatly.
Compactly. With minimum weight.

In line with MIL-E-5400 airborne requirements.

Another point, now. In a sense, you're

really the designer of your own 42 Series Connectors.

Because just about any variation you want, to

suit your package design, is possible.

Beginning with moidings of diallyl

phthalate offering 50 or 74 . 100 centers high density

positions for pin and socket contacts. With 24
center row positions to use for polarizing pins,
if you want them. With polarized guides.

With fixed, short turning or long turning jack-
screws. And with anodized aluminum hoods.
You specify whatever kind of pin and socket
contacts your particular design,

prototype, production and field servicing
require, too. Dip solder contacts for printed
circuit board interconnections. Solder cup

for wire. Or crimp removable contacts.

For extra design freedom. Greater choice in
circuity. Ease in modification.

And simple, lower cost field servicing.

The 42 Series Input/Output Connectors from
Winchester Electronics. Great to help your
design fly. Compute. Count. Control.Remember.
Or do any job you want it to do.

Great to help you complete your design in one
fell swoop. Without getting into a flap.

For complete data and specifications, contact:
Winchester Electronics Group, Main Street &
Hillside Ave., Oakville, Conn. 06779.(203) 274-8891

IB WINCHESTER ELECTRONICS
Litton
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Nationals 118:

SOITIQ bad NEWS.

If you only have a few National 118’s in stock, you’re in luck!
Send us one and we’ll send you two of our AMD 118’s.
(Put one back in stock and put the other into test.)
Two to a customer, please. We're excited, not crazy.

Circle Bingo card #204

ome good news.




The National 118 is a good product.

it's a high speed linear op amp
that does magical things in A to D
convertors, active filters, sampie
and hold circuits and wide band
applications.

It comes in three temperature
grades with these super specs:
Slew rate, 70 volts per micro-
second! Input offset voltage, 2mV.
Input bias current, 120nA. Offset
current, 6nA. Voltage gain, 200K.

It's internally compensated. If
you want to add external compen-
sation, you can double bandwidth
and slew rate.

it's a good product.

2.0V/DIV

0.2us/DIV
But AMD’s 118 is a great product.

Significantly better. It has all
those specs and something more.
It's more stable. Its phase margin
is 35° with less than 2db over-
shoot. And there’s s0F.

no oscillation. o

5kn
AAA
Vv

2.0V/DIV

OUTPUT

2kn I 30pFn

INPUT O

Both scope pictures were made using this
voltage follower, slew rate test circuit.

0.2us/DIV

Did you know we’re going to be the sixth largest integrated
circuits company in the United States by 1975? Do you know how?
One product at a time.

L
Advanced Micro Devices

(We’re going to be #6)

Distributed nationally by Hamilton/Avnet and Cramer Electronics. Telephone 800-538-7904 toll free, or in California 408-732-2400,
and ask for Shel Schumaker. In Los Angeles, Steve Zelencik or Russ Almand at 213-360-2102. In Mid-America, Chuck
Keough at 312-297-4115. In the eastern United States, Steve Marks or Bill Seifert at 516-676-4500. In the Northern California area,
Dave Haun at 415-967-7031. 901 Thompson Place, Sunnyvale, California 94086/ TWX 910-339-9280/TLX 346306.



'GENERAL
AUTOMATION
SAYS
BUY DEC



If you're shopping the minicomputer
market for raw hardware at rock
bottom cost, it’s hard to know where to
stop. With more than two dozen price
lists to choose from, it can get confusing.
And time consuming.

We'e here to make it easy for you.

Buy DEC.

When you cut through all the claims,
DEC: priced as low as anyone else. And
they have built a business fulfilling the
needs of the low-end iron buyer.

We make low cost hardware too.

And if you're price shopping, you'll find us
competitive. But raw iron is not our
primary business.

The cheapest machine vs.
the cheapest solution:

Sure, our goal is to save you money
too. But our long suit is squeezing these
savings out of your total systems cost
rather than off of our price list. So if you
need more from the machine or the
company that sells it to you,we recom-
mend us. General Automation.

Take the world’s most powerful
minicomputer, for instance.

The General Automation SPC-16.

‘The SPC-16 possesses the most
powerful instruction set you can buy in a
minicomputer today. Think about that.
The most powerful. As a result, the SPC-16
does more things in less time. It will actu-
ally reduce the total cost of your system.

Depending on your specific needs, you
can choose from six different models in
the SPC-16 family. Each backed by the best
software and peripheral capability in the
business.There’s another very important
reason why you should buy from us.

Its called involvement.
Allthe other big mini manufacturers

today are touting the fact that they're
‘end-user oriented”or that they’re now "in
the systems business’

We've been doing exactly that for more
than five years now. And it’s nice to see
that others have begun to recognize our
leadership.

We learned a long time ago that the
only way to really help our customers in
solving their systems problems was to
fully understand those problems.

So we got involved with our customers.
Both end-users and OEMs. Listened
attentively. L.earned a lot. Got answers.
And wound up building systems to solve
some very tough,very complex problems.

Emissions analysis and electrical test
systems for the nation’s largest automobile
manufacturers.

Production machine control systems
for some of the biggest companies in the
machine tool business.

Telecommunications and message
switching systems for the worlds leading
communications companies, to name
just a few.

In short, we've built our company
and our reputation by offering answers,
not just iron.

Whos it gonna be?

Actually, we've made your choice
fairly simple.

If all you need is raw minicomputer
hardware at a“rock bottom” price, we
recommend DEC.

If youd like something more-from a
mini with more oomph to the total
solution of a complex systems problem-
we recommend us.

General Automation.

Our phone number is (714) 778-4800.

Or write:

1055 South East St., Anaheim,Calif. 92805

(General Automation

Electronics/November 20, 1972
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COMPLETELY REVISED
AND UPDATED!

WIRE-WOUND
RESISTOR
ENGINEERING
HANDBOOK

the industry’s most exten-
sive and most accurate
compilation of engineering
information on wire-wound
resistors

PRECISION /HI-SPEED
POWER/WIRE-WOUND
RESISTORS

including: established reli-
ability resistors, beryllium
oxide core power resistors
. .. 22 special temperature
coefficients from —50 PPM
to 46000 PPM . . . sub-
miniature precision resis-
tors . . . ladder and sum-
ming networks.

Write for your free copy today!

ELECTRONICS, INC.
700 South 21st Street
Irvington, New Jersey 07111
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People

Hart finds tight ship
at TRW Components

Many executives would like to be in
the shoes of George J. Hart. He'’s
just officially taken over as vice
president and group executive of
the Electronics Components divi-
sion of TRW Inc., and the division he
has headed de facto since June is a
profitable business; he’s not ex-
pected by his superiors to do a
house-cleaning job.

Until this promotion, Hart was
vice president of the Cinch unit of
TRW, where he worked 34 years. But
he doesn’t expect any big surprises:
“The parts of TRW I now head serve
much the same market as Cinch—
my main concern is to continue the
growth and profits.” Under his wing
are such diverse components oper-
ations as TRW Semiconductors,
Globe Motors, UTC Transformers,
Cinch-Graphik and Cinch Connec-
tors, Holyoke Wire and Cable, IRC
Potentiometers and Resistors, TRW
Capacitors, and TRW Automotive
Electronics. But the company is al-
ways looking for other opportunities
through internal growth and acqui-
sition.

“The company expects 10 grow
about 10% across the board next
year,” says Hart. “But we want to
grow in a very controlled manner,
using a rifle, not a shotgun, ap-
proach. For example, our semicon-
ductor operation is studying and
working on integrated circuits—we
even make SUHL [transistor-transis-
tor logic] for the phone company—
but we have no intention of pouring
money in to go after Fairchild or
Motorola.”

Hart does feel that the biggest op-
portunities lie in development of
markets the division already serves,
observing that “we’re very heavily
involved in the computer business.
We find our computer business im-
proving, especially in a number of
products we gambled on a few years
ago.”’

Anticipating close relations with
other parts of the TRW organization,
Hart points out, “We use the mar-
keting arm of automotive divisions
in talking to people about our au-

tomotive electronic products, and
also have close ties with our systems
people to take advantage of their
technology and talent, as in com-
pacting powders, their work in LSI,
and in packages. They also look at
trends for us.”

Hart finds overseas promising.
“There are many opportunities off-
shore, especially in Europe,” he re-
marks. “Because of antitrust prob-
lems here, we expect to be more
active in acquisitions in Europe
than in the U.S.”

Litton's EW team
enlists ‘‘fastest human

Competition is still the name of Mel
Patton’s game, but as the new mar-
keting vice president for Litton In-
dustriess Amecom division outside
of Washington, he is running a dif-
ferent kind of race than he has in
the past. He achieved fame in 1948
at the University of Southern Cali-
fornia, where he was tagged by
sportswriters as “the world’s fastest
human” after running 100 yards in
what was then a record-shattering
9.3 seconds. That same year, the 24-
year-old Patton won two gold med-
als for track performances at the
Summer Olympic Games in Lon-
don. And in 1949 he added two
more world records while running
for usc.

Now 48 and somewhat heavier,

Patton: Sprinter runs Litton's “'spook shop."
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If Rolils-Royce
made a compact,

would you try it?
Try this.

Our new 4300. Its features far exceed its price. portable. Two screws remove the case, and the pack

There are 5 DC ranges, 4 AC ranges, 5 ohm ranges. plugs inside. So does the display.

The LED display is highly readable. The bright- A battery check shows operating hours remaining.
ness self-adjusts to ambient light conditions. There And when the battery is low, an automatic shut-off
are 4 full digits and a 5th for 100% overranging. prevents wrong readings.

And this compact DMM offers an unexpected We've also made it impossible for you to select
luxury. improper range and function combinations.

Ultimate portability. Tom Krueger can arrange for you to try this

The 4300 is virtually unbreakable. remarkable new instrument. Call him collect at

It weighs only 7Y pounds wizh its self-contained (714) 833-1234. Call him.
battery pack. You don’t add on additional size to go The 4300 is very portable.

DARAMNA

Others measure by us.

®
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New types e

wmy  ° % 1
capaciors
fop mllusll'lal
plectronics
and fop
exacting
requireme

B Metallized
polyester capacitors

B Metallized polycarbohage,___,,;,/j
capacitors

|
|

fur Kondensatoren
D-68 Mannheim 1 ‘
® Fed. Rep. of Germany |

Augusta-Anlage 56 i

B Metallized @KB . |
polypropylene capacitors “’: 0 uF II
B Plastic film capacitors  '0°V-®3'~ |
in special capacitance ’ ’
tQIerances S 1/ |
M Plastic film capacitors i/ cov / / |
for A.C. and pulse duty /] \
B Miniature capacitors S\ /|
B Low voltage electrolytic > l
capacitors l
WILHELM '

WESTERMANN l

WIMA capacitors are quality Spezialfabrik i

components for electronic
equipment.

Please send for
the latest
technical catalogue.

P.O. Box 2345

Tel.: (621) 408012

Telex: 4-62237 |
Cables: Wimakondensator
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Meclvin E. Patton is playing a more
cerebral game as the man respon-
sible for marketing the military elec-
tronic surveillance systems, an-
tennas, simulators, electronic
proximity fuzes, and antisubmarine
warfare hardware. This gear is de-
veloped by the 700-man operation
at College Park, Md.,, that one of his
Litton colleagues dubs “the com-
pany spook shop.”” And if military
spending patterns follow the classic
pattern of reemphasizing require-  _
ments in surveillance and communi-
cations during periods when hot
wars grow cold, then operations like
Patton’s at Amecom will be pushing
hard to develop new business.

Patton, a member of such honor-
ary fraternities as Blue Key and
Skull and Dagger while he gained
his bachelor and master of science
degrees at Southern Cal, now also
belongs to the Association of the
U.S. Army and the Association of
Old Crows, the organization of
Army electronic warfare specialists.

Initially interested in teaching
and coaching, Patton made the tran-
sition to militarv electronics in 1959,
when he discovered that the appeals
of Wichita, Kans., his first teaching
assignment. weren’t quite up to
those he knew in Southern Califor-
nia. “The thought of spending three
years there” quickly drove him back
to the Pacific Coast and into the of-
fices of Northrop Corp.’s Nortronics
division. Later he joined Litton’s
Data Systems division as marketing
manager for Marine Corps pro-
grams. an assignment he left to
serve as director of Sanders Associ-
ates’ Washington operations for 18
months before returning to the Lit-
ton fold with Amecom.

Now the father of a marriec
daughter and a son in college, Mg
Patton exercises less strenuous
than he did as a record-setting col!
gian. Weck-end hikes around soi i
300 acres in West Virginia that
acquired with a group of friends
among his strongest interests. D &8
he share the current American in g
est in jogging? “Lord. cveryb
asks me that,” Patton groans, ¢
ing that the answer is “no.”” The
son: Running by yourself isn’t
same as running 1n competition.
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| From the Datacraft DC-38 Building Block..
Comes a Memory You Can’t Afford To Forget

The DC-38-S. You can't afford to forget it because we didn’t
forget anything in its design. We built it complete...and it is
a complete magnetic core memory with the timing and control
functions all on a single printed circuit board.

Itis reliable. Datacraft's ideas on reliability in a memory system
are: 1) Don't try to design around those techniques that can
inherently fight reliability in traditional memories. 2) Do away
with those potential pockets of failure entirely.

That's what happened. In Datacraft memories we wiped out
such things as core stack risers, hard backpanel wiring, plus
linear transformers and their accompanying problems. The
design is a little unorthodox. It's modern and modular to satisfy
current needs and adapt to fit future ones...you can forget
about obsolescence.

Can you afford it? Pricewise, it's less than most. Combine
low cost with the DC-38-S's reliability and performance...we
think you can't afford not to.

Electronics/November 20, 1972

Expandability

The DC-38-S is a complete memory with timing and control all
on a single card. Using the 5% chassis and expansion in 4K X
18 increments, you can go to 20K X 18 or 40K X 9; expanding
in 8K X 18 increments you can get a bank of 40K X 18 or
80K X 9.

For more information, write to the address below. If your
application demands larger storage capacity, ask for our
brochure on the two-card memory system, the DC-38-D.

The DC-38-S

Datacraft Corporation

P. 0. Box 23550

Fort Lauderdale, Fla. 33307

Datacraft
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Get your hands on a Series 9800 Cal-
culator System and you'll experience
why it's the shortest, simplest path. From
the outset you're certain to notice four
outstanding features.

The modular, plug-in architecture that
lets you design your own keyboard. The
choice of memories that lets you pick the
capacity you need today — with room to
grow for tomorrow. The extensive line
of Series 9800 Peripherals that lets you
handle data in the form best for your
operation. And the instrument interface
that lets you plug in test instruments for
real-time data acquisition.

But one Series 9800 feature really
stands out. Conversation. Qur calcula-
tors “speak” English, German, French,
Italian, Spanish — even Japanese. In
complete words and sentences, and
scientific symbols. To solve a problem
you set up a dialogue with your 9800
Calculator. Talk to it through the key-




board. It talks back to you through its
exclusive alphanumeric printer (and
display on some models).

That's the idea. Here’s the payoff. On
the left is a typical equation solved with
the HP Alpha Printer. On the right, the
same equation ‘solved without alpha.

SOLUTION TO

QUADRATIC

EQUATION

OF THE FORM
®

AX +BX+C=0

ENTER A=

1.000+
ENTER B=

1.000+
ENTER C=

1.000%

COMPLEX ROOTS

REAL PART=
-8.5060

IMAGINARY PRRT=
8.866

The benefits? Instant verification of
your program and input data. Positive

For more information, circle reader service no. 217

identification of each portion of your
solution. And the confidence that you
can send data to your colleagues and
have them understand it.

Moreover, with these easy-to-compre-
hend user instructions, your assistants
can confidently and reliably operate a
9800 Calculator with no computer
training whatsoever.

Series 9800 users in science, en-
gineering, medicine, and business have
been telling us this silent, built-in
“mini-typewriter” is the greatest boon
to problem solving since the invention
of the electronic calculator. (Note: If
you need the formatting versatility of a
full-fledged typewriter, we offer one of
those. Also with complete Alphanu-
merics.)

This Printer is but one example of the
technology that’s enabled us to offer the
widest and most exciting line of com-
puting alternatives in the scientific com-

munity. Today, our line starts with the
dynamic Model 35 Calculator —a shirt-
pocket size electronic,super slide rule.
Goes to our Series 9800 Programmable
Calculators. To our 2100 Minicomputer
family. On through to our System 3000,
a multi-lingual, multi-programming
computer.

The shortest, simplest path? We’ll
send you maps in the form of definitive
literature. Or we’ll be happy to guide
you with a demonstration of the Series
9800 —right at your desk. Just call your
nearby HP Sales Office. Or write:
Hewlett-Packard, P.O. Box 301, Love-
land, Colorado 80537.

092/6

HEWLETT ' PACKARD

HP sales, service, and support in 172 cities in 65 countries.

For a demonstration, circle reader service no. 218

Forinformation on the HP-35, circle reader service no. 219 -




Dear Gabby ————

«They laughed when | sat
dowyn at the TTY. Until
| started programming

our New Automatic
Test System!

=

ry puter. Asyot

Datatron’s Girl Gabby

L well know, programs
ul are assembled into mnchin‘e \3\;(-.
guage while being generatec » e 3
ing is done on line, and ne‘;v F‘.tq
grams can be genemted Whéf\ Be; Y
are underway. >

*x X

EAR GABBY: I'm mad. When

EAR GABBY: I'm an Ol‘dil’l':‘t
test operator (blonde, bcau'h{
and 36/23/36) and what 1 know
about computer programming you
could put on the head of a pm-
Yesterday,our Datatron 4490 Auto-
osf System was msta“ed};

sent  this i wit

' 1 spent this morning ; e
t?j\r peoi)lc learning how to pg)- our firm boughlt tm;% oie: ue 1C
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%l\::d and run a test.” A bunch of \eek trip to Omh P‘l‘“gflst“’“'u,s
‘lhe‘g’uvs in our department started t?to)r\; 3 p;'omised
aurhing when I sat down mised
e That is, until 1 started forwar

matic Te

how to program t
at the Ghat your compett
me. And 1 was looking

Teletype. s 2 . land BROKEN
-ati your beautiful tester. yigiting Disneylanc. TOR
operating Mhad the st laugh.  HEARTED TEST OPERA
~ NOTA PBOCRAMMEB EAR BROKEN: Sorry about

that. But it’s wise to bewa're of the
tester manufacturer who insists on
, king two or more
weeks of intensive factory soft\}’a;"et
training. Your company mig
have ended up with a program‘-
mers nightmare instead of a f\lf‘.(,-
tioning system. And vour 1C ‘t(;st(;*r
might have tnrned into an 1C- ?e\.f-’.
with thousands of added dollars in

-DEAR NOT: Your experience gybhmerged software chnrg(e‘sABBY
is typical. Datatron’s 1C testers X Kk * )

all to program. s — either

i i Send your question

Te trai rators in the morning : ‘ e~ e
We t{ J“" ?tz(jnoon they're running straight or hm;;)r‘(;u.smn i
.‘m~d- 'n il writing new programs in We'll mail a m$1,o() L
e ish merely by respond- ceived and Pay

B s from: v in future ad.

s from our com-

datatron inc.

1562 Reynolds Ave/ Santa Ana, Calif. 92711
(714) 540-9330
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are the easiest of

simple
ing to question

questio?

moving up fast in...
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Meetings

International Conference on Mag-
netism and Magnetic Materials: AIP,
IEEE, et al., Hilton, Denver, Nov.
28-Dec. I.

National Telecommunications Con-
ference: IEEE, Astroworld, Houston,
Dec. 4-6.

International Electron Devices
Meeting: 1EEE, Washington Hilton,
Washington, D.C., Dec. 4-6.

Annual Fall Conference: IEEE,
Sheraton-O’Hare, Chicago, Dec.
4-5.

Fall Joint Computer Conference:
AFIPS, Convention Center, Ana-
heim, Calif., Dec. 5-7.

Nuclear Science Symposium: IEEE,
Deauville, Miami Beach, Dec. 6-8.

USNC/URSI Meeting: URSI, IEEE,
Williamsburg Conference Center
and College of William & Mary,
Williamsburg, Va., Dec. 12-15.

Business and Equipment Exposition:
NRMA, New York Hilton, New
York, Jan. 7-10.

Aerospace Sciences Meeting: AIAA,
Sheraton-Park, Washington, Jan.
10-12.

International Solid State Circuits
Conference: IEEE, Marriott, Phila-
delphia, Feb. 14-16.

Aerospace and Electronic Systems
(Wincon): 1EEE, Sheraton-U. of Pa.,
Philadelphia, Feb. 13-15.

IEEE International Convention (In-
tercon): IEEE, Coliseum and New
York Hilton, March 26-29.

Southwestern IEEE Conference and
Exhibition (Swieeeco): 1EEE, Hous-
ton, Texas, April 4-6.

International Symposium on Circuit
Theory: IEEE, Four Seasons Shera-
ton, Toronto, Canada, April 9-11.

International Magnetics Conference

(Intermag): IEEE, Washington Hil-
ton, Washington, D.C., April 24-27.
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The 5-volt, N-channel MOS static RAM.

(Much more useful. Much easier to use.)

100% TTL compatibility—without clocks, with- And ask about our breakthrough N-channel

out refresh. Interfacing’s so simple you'll think dynamic RAM, the 2601: non-overlapping
you're working with bipolar parts. All the perform- clocks, 1024x1 in 18-pin packs, with 85ns
anceyou've been itchingto getyourhands on. Backed access time, requiring under 300mW power.
by the smoothest specs ever put into MOS static RAMs. High speed, high density, lower power,
1024 bits. 500ns access time. Single +5V supply. optimized convenience. Signetics make it in MOS.
N-channel technology developed by Signetics Of course.
makes the difference. We designed out the kinks in
competing devices, and came up with a new trouble- Signetics-MOS
free line of ion-implanted N-channel MOS static RAMs. 811 East Arques Avenue
And what a difference N-channel makes on your Sunnyvale, California 94086
boards. Three times the circuit speed of P-channel (408) 739-7700
RAMs. 50% lower power dissipation. Absolutely no Please send complete specs and technical data on
fudging on bipolar compatibility—no clocks, no your new N-channel line of RAMs; including the 2602
refreshing needed. So the parts are much easier to 5V static RAM and the 2601 dynamic RAM.

understand and put to use.

First super-RAM
off the line: Signetics’
new ion-implanted o Name
2602 static RAM. Title

N-channel delivers

1024x1 organization: four times the density of

similar products. With extremely fast access time for UL
a static RAM: 500ns. And we threw out the —12V Address
power requirement that made terminal applications
so sticky. 2602 operates from only +5 and ground. City State Zip
In production now in a 16-pin package. For full
details, write Signetics, or call your Signetics rep, Telephone
salesman or distributor. ics Cotpofation—A subsidiary of Corning Glass Works.

Sil|NRTES
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From start to finish

No licence agreements, no sub-
contract work. From start to finish
we are in control of every product
that goes out to you, the customer,
bearing the name Piher. We take a
pride in the name. We take a pride in
our products. That's why we are now
a world leader in component tech-
nology.

Don’t take our word for it. Let the
facts speak for themselves.

We produce over 7 million carbon
film resistors per day to meet world
demand and have the largest variety
of quality preformed resistors avail-
able anywhere.

We also provide the best range of
quality, low-cost encapsulated trim-

mer pots on the market for every type
of application - custom built to your
own specific requirement where the
need arises.




- Piher technology

And these components are only
the beginning.

Piher is a company that works in
professional electronics, developing
the best in closed circuit and pro-
fessional TV, radio-telephones, etc.

And with our ferrites we are in the
forefront of magnetic ceramic tech-
nology.

Weare a hightechnology company
with 6 manufacturing centres em-
ploying over 3000 people. And our
world-wide distribution network is
backed by 5 Piher companies in the
U.S.A., Germany, U.K., France and
Italy.

That's why our exports have in-
creased by 75% in the past three

Circie 215 on Reader Service Card.

years. That's why, when people
think components, they should think
Piher.

Find out more about us. If pays.

USA - 1239, Rand Road, Des Plaines - lllinois, 60016.
Tel: (312) 297-1560. Telex: 0282514,

GERMANY -85 Nuremberg, Westtorgraben, 5.
Tel: (0911) 260469. Telex: 623354,

UK - Romar House, The Causeway, Staines,
Middlesex. Tel:56157. Telex: 934167,

FRANCE - 83 Rue Etienne Dolet, 94230 Cachan,
France. Tel:6562607. Telex:27107.

ITALY - Via Soldati, 16,20154 Milano.
Tel:314.532/316.213.

BIPIHER

Head Office- SPAIN
Riera Canado, s/n. Apartado de Correos, 53 Badalona
(Barcelona), Spain. Tel: 389 0300. Telex:59521.

™™



We pack more performance
into less space

and save you up to 50¢ on your dollar.

Amphenol's new 303 Series MINIform coaxial switch
line is the answer to today’s biggest component
problem: Getting higher performance, using less
space at the lowest possible cost.

High performance we have. From 0 to 1.0 GHz,
the MINIform switches handle up to 150 watts CW,
maintain maximum VSWR of only 1.1:1, 80 dB mini-
mum crosstalk attenuation and 0.1 dB insertion
loss. Maximum VSWR over the 1.1 through 3.0 GHz
range is only 1.2:1 with power handling capabilities
up to 70 watts CW,
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True to their name, MINIform switches weigh
only 1.2 ounces and occupy less than %2 cubic
inch of precious space.

Three popular termination styles are available:
SMA connectors, Amphenol SUB-Minax 27 Series
connectors and pc contacts for solder or solderless
wrap terminations.

To find out more about MINIform and how it can
cut your switch costs in half, write to Amphenol
RF Division, Bunker Ramo Corporation, 33 East
Franklin Street, Danbury, Connecticut 06810.

E=JAMPHENOL
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Modem to open way
to 1-minute fax

Three groups work
on fabrication rules
for hybrid ICs

Atomic frequency
standard shrinks

Keithley to offer
wide-ranging DMM
for $895

Fairchild to join
10-k ECL club
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Development of the key to the long-awaited one-minute facsimile ma-
chine, a high-speed adaptive MOS modem, should be announced by a
major manufacturer in mid-December. The modem, roughly one-tenth
the cost of present stand-alone units with similar capability, will permit
use of regular phone lines instead of leased lines.

That plague of the hybrid IC manufacturers—a lack of fabrication stan-
dards—may be close to a cure. Working on the problem are the EIA, the
American Society for Testing and Materials, and the Society of Au-
tomotive Engineers. And at least one of them, the SAE, plans to publish
late in 1973 its standards on die attachment, thermocompression bond-
ing of gold beam leads, machine lap soldering, and ultrasonic wire
bonding.

The high frequency and low drift of atomic frequency standards may
find their way into new applications with the 2.9-1b rubidium fre-
quency standard, measuring 4 by 4 by 4% in., newly announced by Fre-
quency and Time Standards Inc., Danvers, Mass. Thought to be the
smallest and lightest such standard available in the U.S., the 10-mega-
hertz reference, designated the model FRK, drifts less than one part in
1610 per month.

Its sellers are looking for customers making on-board and base-sta-
tion radio-navigation electronics—Loran and Omega both could be
made more accurate through use of such time standards. Other custom-
ers could use the stable output to multiply to a proportionately stable
radar frequency, while others would use the small time cube to reduce
synchronization and drift problems in data transmission.

The trend toward ever higher performance/price ratios in digital mul-
timeters, from 3':-digit field-service gear to high-performance labora-
tory instruments, is growing. Keithley Instruments of Cleveland, Ohio,
is about to announce a 4}%-digit DMM with an exceptionally large array
of ranges and functions. Selling for $895, the new meter can measure
ac and dc voltage and current, plus resistance. It can resolve dc voltage
down to | microvolt on its lowest range, while handling 1,000 vdc on its
highest range. Similarly, dc current spans 0.1 nanoamperes to 2 am-
peres, and resistance covers 0.1 ohm to 2,000 megohms.

Meant for laboratory—not field—use, the new meter is line-operated
and uses shaped-character gas-discharge tubes in its display. The in-
strument’s extremely wide dynamic range makes autoranging prohibit-
ively expensive, but extensive overload protection is provided. All volt-
age ranges can withstand up to 1,400 vdc, and additional protective
circuitry, plus diode clamps and fuses, protect the other function
ranges.

Fairchild Semiconductor has decided it would rather switch than
fight— at least for the time being. The firm will soon announce the
availability of series 10,000 emitter-coupled logic, joining Motorola,
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Roadside radio
getting popular

White House and
Congress slow
education R&D

Addenda

Electronics newsletter

Signetics, National Semiconductor, and Texas Instruments as a sup-
plier of the new ECL family.

But the Fairchild parts will not be exact copies of the Motorola cir-
cuits. The Motorola devices, as well as those from Signetics and Na-
tional, are uncompensated; the Fairchild parts will be voltage-compen-
sated, making them similar to the TI devices. Recent additions to
Fairchild’s proprietary 9,500 line of ECL components, which is both
voltage and temperature compensated, had 10,000-series pinouts, and
it is believed that the temperature-compensation feature could easily
be eliminated by a metal-mask option. Thus, no circuit redesign ap-
peared to be necessary for the new 10,000 parts.

An experimental a-m radio service to give traffic and parking reports to
motorists at Los Angeles International Airport on their car radios may
signal the beginning of a small boom in such limited-range systems.
The so-called roadside radios have been used in wildlife parks; the De-
partment of Transportation has considered them to give directions at
complex highway intersections. Now, an FCC spokesman says that a
number of license requests have been filed, and some have been granted.

The Los Angeles system operates at 530 kilohertz and blankets the
airport by means of a 15,200-foot cable system that parallels the main
roads. A 10-watt transmitter feeds the network. The installation was by
RTV International Inc. of New York on a $130,000 contract.

Prospects for Federal funding of research and development in elec-
tronic educational technology appear dim, at best, as both the adminis-
tration and Congress appear to be against it. As a forerunner to his
newly announced “no-fat” administration, President Nixon has twice
vetoed the Department of Health, Education, and Welfare budget con-
taining some $30 million in educational R&D funds. And Congress,
which doubts the utility of teaching machines, is unlikely to pass an
education-technology bill in the new session.

NRMEC has developed a pocket calculator with an ambient-light lig-
uid-crystal display; it’s tooling up to manufacture the unit for market
next year. The passive LCD display permits 30 hours of battery life, up to
10 times that of LED units. Also, World Book is in the NRMEC fold as a
customer for complete desk calculators, joining Sears and Rapid Data,
and replacing Logic Data, which canceled its order. World Book will
sell the $99.95 unit by direct mail. NRMEC also will provide chips for
the Bowmar calculators. . . . Fairchild has received an order from
Delco Electronics to supply a hybrid electronic ignition system for Gen-
eral Motors. The system will become standard in all GM cars by 1975.
Cars at the top of the Pontiac line have offered electronic ignition as an

option for several years. . . . Standard Microsystems Corp., Haup-
pauge, N.Y., says prototypes of an n-channel; 4,096-bit RAM chip will
be available in January. . . . Varian Associates has introduced its Mul-

tipoint Distribution System, a limited-access institutional service to
provide omnidirectional microwave broadcasting. The forecast is for
150 systems by 1976, with revenues of $300 million and an equipment
market of $27 million.
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OOPN!

The Heavy-Duty DMM Bounces Back.

Don‘t worry about missing with the rugged Hickok 3300A Digital
Multimeter. lts tough ABS case and shock-mounted components will take
plenty of hard bounces.

Besides being tough, this 32-digit Multimeter is versatile. It measures:
® DC/AC voltage from 100 ..V to 1.5 kV;

¢ DC/AC current from 100 nA to 2 A;

® Resistance from 100 m() to 200 M().

And accuracy is good for 12 months.

The $435 price includes real portability. The 3300A operates
continuously 20 hours off its internal rechargeable battery. You can
make measurements while recharging the battery. And the
battery’s good for 1000 recharges.

Notice the handy form factor— unique among digitals. It's made
to carry around or to hang from a convenient spot by its handle.

You'll also like the automatic polarity and decimal point
position, the out-of-range indication, 1500 volts off ground
operation, and the continuous automatic zeroing. But you
expect these from the company which was first with LSl circuits
in digital multimeters.

Test it yourself. Call Hickok for a demonstration or for com-

plete specifications.
HICKOK

the value innovator
instrumentation & Controls Division

The Hickok Electrical Instrument Co.
10514 Dupont Ave. * Cleveland, Ohio 44108
(216) 541-8060
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Significant developments in technology and business

Solid-state version
of Dolby B noise
reducer is ready

Signetics part to be
sampled next month; back
orders for hi-fi circuit

said to total 1 million

After a gestation period of about 18
months, the Signetics Corp., Sunny-
vale, Calif., is beginning delivery of
a solid-state version of the Dolby B
audio noise reduction circuit for
home hi-fi systems [see p. 69].

Dolby Laboratories is evaluating
preproduction circuits now, says
Morley Kahn, vice president and
manager of U.S. operations for
Dolby. Samples should be available
by early December, he says, after
which Dolby will supply its licensees
directly for six months through Sig-
netics production. For the six
months after that, Signetics will be
able to sell to Dolby licensees
directly. Kahn says that about 1 mil-
lion circuits already are back-or-
dered.

Dolby spokesmen say that the
new IC may be the most complex
linear IC ever developed by Signet-
ics, or perhaps by any firm. This
may be one of the reasons for re-
peated delays in a program pro-
jected to take about one year. Sig-
netics’ consumer marketing man-
ager, Jack Mattis, says that circuit
design problems were more difficult
than anticipated; “It was a matter of
finding ways of duplicating [as yet
unduplicated] discrete functions in
IC forms,” he says.

Although “it was tough,” Mattis
says he feels it was worth the effort.
Mattis not only claims that the IC
version yields less distortion than
the discrete circuitry it replaces, but
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it also has 10 decibels less residual
noise. Whether or not the effort has
been worth the money is not known:
neither Dolby nor Signetics will
state the value of the development
contract, or how this cost was
shared—or even if it was.

Mattis predicts that Signetics will
sell “several million” such circuits to
Dolby licensees. There are about 45
consumer firms with licenses, many
of them already using discrete-com-
ponent Dolby noise reduction in
open-reel tape recorders, cassette
decks, and in at least one fm tuner.

Outboarding. The chip itself is
about 100 mils square and housed
in a l6-lead dual in-line package.
About a dozen external components
must be outboarded to make the IC
work; among them are components
for oscillator and calibration cir-
cuitry, metering, and switching.

The circuit breaks down into
seven main blocks on the chip: a
unity gain input buffer, a 16-dB-gain
second stage, a metering circuit, a
10-dB amplifier stage, an ac-to-dc
convertor, a so-called variable im-
pedance, and—at the output—a sum-
ming amplifier with 10-dB gain.

Specifications include an input
impedance between 50 and 100
kilohms. The IC is said to be capable

of 600 millivolts of output. Dolby
Labs in London points out that the
input and output characteristics of
the circuit should enable some users
to substitute it for input and output
amplification stages.

Power supply demands are also
uncritical and thus another poten-
tial savings area for users; the IC
should draw about 20 milliamperes
from an unregulated 10- to 24-v
supply.

At a projected price between $2
and §3, Signetics expects the new
chip to sell well. So do Motorola,
Texas Instruments, Valvo (the West
German IC subsidiary of Philips),
and several Japanese IC makers. All
are waiting Dolby permission to get
on the bandwagon after Signetics’
year of grace expires. O

Memories

Passive isolation
used in a PROM

It’s hard to find a development that
found its way into more products
faster than the new passive isolation
techniques of the type first an-

POLYCRYSTALLINE Si

Note the notch. Harris uses Polyplanar technique—a notch backfilled with polysilicon—on its
new programable read-only memories. First part is 2,048-bit version featuring high density.
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nounced by Fairchild Semicon-
ductor almost two years ago. Al-
ready a mature technology for
random-access memories, passive
isolation is now being applied to
read-only memories—programable
ones at that.

Harris Semiconductor, Mel-
bourne, Fla., is first to do it with a
new 2,048-bit PROM that permits
twice as many bits on a chip no big-
ger than the one used in Harris’
1,024-bit PROM built by a standard
technique. This leads to significant
savings in system package count,
board space, and power needs.

Pepe Pietra, a Harris spokesman,
points out that the isolation tech-
nique, called Polyplanar because it’s
essentially a notch backfilled with
polysilicon, can’t show its greatest
potential with PROMs, since a good
portion of that device is passive to
begin with. Space is saved princi-
pally in the decoding and output pe-
ripheral circuitry and not in the
memory array itself. In fact, to get
the 2-kilobit density meant tight-
ening fabricating rules in the array,
as well as using Polyplanar in the
periphery.

Harris will make optimum use of
Polyplanar in soon-to-be-an-
nounced 1-kilobit bipolar and 256-
bit C-MOS RAMSs, as well as a host of
linear products. Harris designers
feel that their process, which is simi-
lar to the Motorola VIP technique,
has the advantage of simple metal-
ization, because it’s planar; unlike
other air-notch isolation techniques,
it does not require metal lines to tra-
verse valleys. Another advantage is
Polyplanar’s ability to function with
conventional epitaxial thicknesses
(say, 5 to 6 micrometers) instead of
the very thin epi layers that appear
to be required by most oxide-isola-
tion techniques.

The new Harris PROM has con-
ventional Nichrome fusible links for
programing; a 10-millisecond pulse
is required to open the link. The
part, which comes in a 16-pin pack-
age, will fit the same sockets as most
of today’s 1-kilobit PROMs by con-
verting one of the existing chip-se-
lect pins to address the 2,048-bit
product. Organized as 512 words of
four bits each, the Harris unit is
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available with either three-state or
open-collector outputs. O

Industrial electronics

|ICs help control
diesel locomotive

The latest market to be cracked by
integrated circuitry may well be the
toughest commercial environment
in existence: diesel railroad locomo-
tives. The product is a solid-state
control system.

The new IC ‘“‘transition pro-
gramer” replaces the 100 relays that
control the switching between vari-
ous drive motors, the constant-speed
dc generator, and other parts of the
drive system. But the big problem is
the horrendous electrical and physi-
cal environment. A typical locomo-
tive generates and consumes 1 mil-
lion to 2 million watts, say, 1,000
amperes at 1,000 volts. Switching
this power among the inductive
components generates spikes of up
to 20,000 volts.

“You wouldn’t believe the EMI!”
says Robert R. Shepard, manager of
railroad products at Genisco Tech-
nology Corp., developer of the sys-
tem. In addition to the electrical
problems, locomotives, covered by
grime and oil, operate in tempera-
tures that range from -40° F to
deserts where the electronics will
reach 160° F. Parts of the system are
subjected to greater shocks than the

3

comotive in a *‘transition programer.”’

e

L — : _ ——
All the live-long day. ICs have been introduced to the violent environment of the diesel lo-

products Genisco builds for space.
Nevertheless, the units have come
through three-year field trials on
Union Pacific locomotives, and will
go into production in January.

In developing the systems, Shep-
ard discovered that the railroaders
didn’t really know what they
needed. Switching transitions
(equivalent to gear shifting) were
controlled by sensing voltage and
current, but he found that the
switching should occur at certain
speeds that weren’t directly related
to the power. So Genisco developed
a tachometer sensor coupled to the
drive wheel. The most rugged part
of the system, it is encased in a 40-
pound steel casting.

Stopping. Transitions also occur
in braking: going downhill, the
drive motors turn into gemerators,
and their output energy is dissipated
in resistors to effect dynamic brak-
ing. The six resistors are typically
0.84 ohm, quite a load for 1,000 v.

The unit uses about 80 series 5400
military-grade ICs, carefully isolated
from the 74-v control power of the
locomotive and from controlled re-
lays. It’s not a plug-in replacement
for the relays, but Shepard says that
the salvage cost of the relays is more
than the $1,500 price of his system.
After installation, the unit can be
serviced rapidly because of its self-
test facility, fault detection, and
modular construction.

Shepard says that Genisco is still
alone in the field, and he is optimis-
tic about cracking what was a huge
new industry. “There are about

e~
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27,000 diesel locomotives in use,
with about 2,000 added each year.”
To go with the programer, he’s de-
veloped a digital speedometer, and
he hopes eventually to put a mini-
computer on the locomotives to
eliminate many of the other relays
still used. O

Companies

Scott files
for bankruptcy

With receivables of about $1 million
in September, and the best sales
season of the consumer electronics
year on the way, H.H. Scott Inc. of

Maynard, Mass., producer of high-
fidelity equipment, has filed for
Chapter XI bankruptcy.

Even the New England Mer-
chant’s National Bank of Boston felt
secure until the final days. The bank
bailed Scott out of severe financial
trouble about four years ago when
Scott suddenly, and for reasons still
cloudy, ran very low on working
capital.

The bank had been supporting
Scott continuously since then, and
meanwhile, Scott had been rebuild-
ing its product line. Ironically, the
revised product line proved so pop-
ular, asserts a marketing man, that
the firm’s manufacturing capacity
imposed the only real limit on sales
in the last two years.

More money came in when East-

ern Air Devices Inc., a Long Island
firm, purchased an option to buy the
company in exchange for a credit
line of about half a million dollars.
Insiders say, however, that Eastern
actually made little real investment
in Scott, although it did purchase
the instrumentation operation for
about $250,000.

Instead, Scott had been holding
during 1972, hoping for a Govern-
ment-insured multimillion-dollar
loan. This had been promised—as
Scott management understood it—as
early as July, but the loan never
came through.

Scott has never made it to a safe
financial position because credit
lines were too small and bank loans
were too few. Instead, the company
was forced to bootstrap itself along,

Companies gearing up calmly for inevitable
conversion to the metric system

Slowly but inexorably, conversion
to the metric system is coming. It's
so close—the Senate last summer
passed a metric conversion act—
that electronics firms are beginning
to plan a gradual switch.

Industry does not appear to be
the least bit nervous about conver-
sion. Executives feel that it won't be
rammed down their throats, and that
even if the law is not enacted, a
change to the metric system will
evolve naturally. In fact, the mea-
sure passed by the Senate calls for
an orderly transition covering 10
years and sets up an 11-person
board to supervise the move. How-
ever, because the House failed to
act on the measure, both chambers
will have to act in the next session
of Congress.

Hewlett-Packard, Palo Alto, Calif.,
isn't waiting for a law. W.B. Hooley,
manager of technical services, says
that H-P will start within the next
year to implement some of its plans
to make the change. One of the
most important initial steps, says
Hooley, is to educate employees.
Then the ramifications of the new
method will be examined. But the
biggest step was the decision to go
ahead. ‘A lot of people are fighting
it. They don't like change."

Hooley doesn’t think the process
will be costly if it isn't done over-
night. For one thing, H-P's Euro-
pean affiliates won't have to convert
their drawings to show metric mea-
surements. Also, instruments al-
ways have been built to read out in
the metric system.

Another company that isn't going
to wait is IBM. Last summer, it em-
barked on a 10-year program to
make the metric system the com-
pany’'s ‘‘basic measurement lan-
guage in design, manufacture, test,
and service' of its products. This
base will include such things as
parts catalogs, conversion tables,
and design standards. Metric speci-
fications in new-product designs will
begin in the 1974-1978 time frame,
followed by phasing the inch system
out of products completely by 1982.

A source from Texas Instruments
in Dallas says that Tl has made no
specific plans for conversion. 'l
suspect that whatever kind of law
finally emerges, it's not going to
be an oppressive one at all—rather,
one that invites the cooperation of
industry. It will be a response to the
market requirements. Either by
planned action, or as diffused re-
quirements occur, we'll just change
over. That's how the market works.

And | think we'll find that our ap-
proach toward ultimate metrification
will be at different paces in different
parts of our company."'

NASA is getting behind the metri-
fication effort, with William A. Mra-
zek of the George C. Marshall
Space Flight Center, Huntsville,
Ala., in charge of the project. Early
in October, a letter from Mrazek's
boss and Marshall's director, Eber-
hard Rees, was sent to major con-
tractors stating the agency’s inten-
tion of converting to the metric
system and asking each firm to ap-
point a liaison man. Already NASA
Is insisting that the metric system be
used in publications, and, according
to the letter, "'to the degree prac-
tical”" in engineering.

RCA foresees little impact in its
consumer and broadcast electron-
ics markets because, says Harry
Kleinberg, director of corporate
standards at Cherry Hill, N.J., so
many international standards have
been generated by American tech-
nology. On the Government side,
however, RCA will follow the wishes
of its customers and hope things
move smoothly. *'Our economic in-
terests lie in not getting caught in a
situation where requirements and
supplies get out of phase,’’ he says.

Electronics/November 20, 1972

33



Electronics review

paying last month’s bills out of cur-
rent receipts. And in the highly sea-
sonal high-fidelity industry, this fast
became an impossible situation. Fi-
nally, on Friday, Oct. 13, Scott sim-
ply shut down when it couldn’t meet
its payrolls. Now, after several abor-
tive negotiating sessions with East-
ern over purchase of the company,
Scott has found itself forced to de-
clare bankruptcy.

What happens now? Some credit-
ors look toward buyers who have
been in the wings for some time,

Manufacturing

said to include Fairchild, GTE Syl-
vania, and several Japanese firms.
The Japanese may bid highest in or-
der to acquire manufacturing facil-
ities on U.S. soil, something that
would give them a tariff advantage
over competition still forced to man-
ufacture "in Japan. Sony manage-
ment already is on record as hoping
to switch to Sony-owned U.S. pro-
duction facilities within the next few
years. And Pioneer, another Japa-

nese firm, is also said to be inter-.

ested in Scott O

Etching done with beam of ions
called cleaner, more accurate

In manufacturing ICs, whether mo-
nolithic or thin-film, cumbersome
wet-chemical solutions are generally
used to etch out desired circuit pat-
terns. But they present difficulties.
For one, a variety of chemicals must
be kept on hand to etch different
materials. Then, too, chemical un-
dercutting of areas that are not to be
etched often limits the depth of
etch. What’s more, new pollution
laws are making it increasingly diffi-
cult to dispose of processed chem-
icals simply by flushing them down
the drain.

But now Veeco Instruments Inc.,
a Plainview, N.Y., manufacturer of
vacuum equipment and mass spec-
trometers, has a system—called Mi-
croetch—that applies a relatively
low-energy beam of ions to metals,
semiconductors, and insulators, to
etch, mill, and surface-clean them.
“It’s a brand new technique,” says
Edward H. Braun, director of mar-
keting at Veeco, which is selling the
system under license from France’s
Thomson-CSF.

The etching system’s “solution” is
actually a beam of argon ions gener-
ated in a vacuum chamber. The
beam, at a relatively low energy
level ranging between 500 and 2,000
volts, is passed through a set of opti-
cally aligned grids that form it into a
3-inch diameter. Then the beam
continues into the cooler work sec-
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tion of the chamber, where it is fo-
cused on the material.

A “neutralizing” filament, past
which the beam travels, can contrib-
ute a small cloud of electrons to the
ions. This cloud ensures that the
beam is no longer positively
charged when it hits the target,
Braun explains, so that it can be
used on semiconducting and insu-
lating materials such as silicon, gal-
lium arsenide, and quartz. “If the
beam remained positive, charges
would collect on the material, repel
subsequent ions, and bring the etch-
ing process to a halt,” Braun says.

Narrower. With the beam, line
widths are limited solely by mask-
making technology and can be et-
ched down to 0.2 micrometer, ac-
cording to Braun. This is almost an
order of magnitude smaller than is
possible chemically. And there is
none of the undercutting and sub-
sequent structural distortions associ-
ated with chemical means, he points
out. “And the etch depth is indepen-
dent of either its width or the mate-
rial itself,” he says. Some typical
etch rates are: 130 angst-
roms/minute for alumina, 360 for
silicon, 420 for silicon dioxide, 2,500
for gallium arsenide, and 3,000 for
silver.

In cleaning the surface of, for ex-
ample, semiconductor material in
preparation for scanning electron

microscopy, the risk of distorting the
crystal structure with Microetch is
less than if conventional sputter
etching were used, Braun says. This
is because as much as an order of
magnitude less energy need be used.
In addition, the vacuum of 10— torr
is one or two orders of magnitude
lower, so there’s less danger of
bombarding the material with un-
desirable entrapped gases.

So far, Veeco has delivered eight
systems to “R&D labs and pilot pro-
duction facilities,” Braun says. Op-
tics and power supply cost about
$20,000; with the vacuum system,
the price is about $35,000.

A rotary table in the unit can in-
dex 20 wafers, but Veeco is working
on a substrate handler suitable for
the production line. The company
has also set up a special lab where
customers can try out their own ap-
plications. “The system is so new,”
says Braun, “we’re still trying to find
out all that it can do.” O

Packaging

Leadless plug-ins
gaining ground

System and device designers have,
for a number of reasons, been slow
to commit themselves to solderless
plug-in and leadless I1C packages
and sockets. But interest in the tech-
nique is beginning to heat up as it
becomes increasingly clear that this
path reduces fabrication costs and
enhances maintainability.

As evidence of this, representa-
tives of major computer makers will
gather in New York on Nov. 29—at
a meeting of the IEEE Computer

Facing up. This is Burndy's face mount
leadless |C package.




going in circles

with your measurements?

For a demonstration circle 34 on reader service card

You don't need to jump from display to
indicator, from meter to control any
more, because your measurement power
is all together . . . in a TEKTRONIX 7000-
Series Integrated Test System.

TEK's 7000-Series Integrated-Test-System concept brings you the
convenience of one compact system for easier and faster
measurement solutions. By focusing your attention on one
integrated display, you save time by looking at only one spot
for your answers. TEK's uniqgue CRT READOUT labels the display
with important parameters, increasing your measurement
accuracy and confidence.

Put your system together from a selection of 17 scope
mainframes, 32 plug-ins and a complete line of accessories.

The 7000-Series scopes offer bandwidths from DC to 50, 100,
250 or 500 MHz, and there are Conventional, Storage, Ruggedized,
Cabinet and Rackmount models. The Plug-ins include: Amplifiers,
Time Bases, Curve Tracer, Samplers, TDR, Spectrum Analyzer,
Digital Counters, DMM, Digital Delay, Optical Spectrometer and
more coming.

Call your local Tektronix Field Engineer today, and ask to see
TEK’s 7000 Series; or write: Tektronix, Inc., P.0. Box 500,
Beaverton, Oregon 97005. In Europe write: Tektronix Ltd.,
P. 0. Box 36, St. Peter Port, Guernsey, Channel Islands.

Telitronix, Inc.

Offering sales, after-sales support
and service . . . worldwide
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Society packaging committee—to lis-
ten to du Pont, Burndy, AMP, and
Texas Instruments explain the vir-
tues of leadless packaging, including
details on the three types of pack-
ages—edge-mount, dual in-line face-
contact, and dual in-line side-con-
tact.

Each of the types has its propo-
nents. Edge-mount, which is similar
to mounting a printed-circuit board
in a pc connector, was pioneered by
Texas Instruments. Says TI's Max-
well Peel, chief design engineer for
connector products, ‘“‘Since the
package mounts on the edge, the
density of packing on a mother-
board exceeds the two dual in-line
techniques.” But on the minus side,
the profile is high and the reliability
of edge connectors historically has
been questionable. Still, SCM
Marchant and Hammond Organ
have designed them into products
and say they are satisfied [Electron-
ics, Sept. 13, 1971, p. 106].

The face-contact DIP has a sub-
strate with face metalization and a
receptacle with mating contacts.
Amphenol uses gold contacts, but
polished tin also is available. Lee
Eichenseer of the Amphenol Indus-
trial division, says: “our leadless
connector is end-for-end and side-
by-side stackable. This ensures max-
imum use of the available pc-board
real estate.”

Burndy is marketing a version
with tin-plated contacts that em-
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ploys high-pressure to make it gas-
tight. Mike Lazar of Burndy says
face contact has an advantage over
the side-metalized contacts because
the manufacturer does not have to
metalize the sides of the package.
The dual in-line edge-connect is
wed to the outside world via metal-
ized pads along the edge of the
package. Ron Boyer of AMP points
out that this technique permits
larger die cavities—300 mils square,
compared with 210 mils square for
the face-contact package. Also, the
substrates tend to be thicker, and
thus more rigid than the face-
mount, face-contact substrate.
Significantly, the military is
adopting a wait-and-see attitude.
Joseph Brauer of the Rome Air De-
velopment Center says, “Our expe-
rience with the edge-board connec-
tor, in regard to both the copper-
gold interface and marginal contact
pressures, causes us to be somewhat
skeptical of plug-in ICs.” Brauer is
chief of solid-state applications in
the Reliability branch. O

Memories

AMS unveils 7001
with Toko deal

When Advanced Memory Systems
of Sunnyvale, Calif, said that its

On edge. AMP's dual in-line edge connect
joins outside world via metalized pads.

new 1,024-bit n-channel memory
would be on the market in the first
quarter of 1973, it was only telling
part of the story. Introduction of the
part also will signal an increased
emphasis by AMS on sales to origi-
nal-equipment manufacturers and,
equally significant, the start of an
international cross-licensing agree-
ment. [Electronics, Nov. 6, p. 571.

The licensee is Japan’s Toko Inc.,
a maker of plated-wire memories,
which initially will import packaged
chips for its own systems. Even-
taully, the chips will be built at a
Toko subsidiary, Kyodo Electronic
Laboratories. Toko plans to invest
$1.6 million in the new operation
for, among other things, LSI testers
and wafer facilities. And AMS will
expand into plated wire. What’s
more, the California firm hopes to
increase OEM sales to 50% of its to-
tal.

The new AMs 7001 is aimed at
high-density, ultrahigh-performance
memory systems that require rapid
access and cycle times typical of the
main memories of the latest com-
puters, including many still in the
design stage. Until now, this per-
formance was available only from
bipolar memories at rather high
prices; the 7001 gives it for little
more than the price of much slower,
p-channel memory of similar size.
Despite improved performance, the
new memory uses standard alumi-
num gates because AMS engineering
manager Thomas Palfi believes in
getting more out of the process by
circuit techniques, rather than
harder-to-handle fabrication tech-
niques. He says that aluminum-gate
technology is the best compromise
between process simplicity and den-
sity. Access time of the memory chip
in the TTL-compatible mode is typi-
cally 50 nanoseconds, although it
can be shortened to 40 nanoseconds
when a sense amplifier is used. The
read/write cycle time is typically
150 nanoseconds.

The new device is suitable for
add-on memories that can replace
the bipolar memories in the
1BM/370 models 125 and 135 and
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also for add-on memories that can
replace MOS memories in the mod-
els 158 and 168.

Toko, however, says that there is
no significant add-on memory busi-
ness in Japan yet, but that the com-
pany will concentrate on getting
manufacturers to design the system
into their computers. By the end of
1973, Toko expects to be able to sell
memories with these chips at 1 to
1% cents per bit. O

Commercial electronics

Tl to sell new
calculator by mail

Texas Instruments is going to sell a
calculator by direct mail for the first
time since it entered the business.
And the new merchandising ap-
proach will be used for TI's latest
machines—the first of a series of
hand-held electronic slide rules. The
SR-10 is designed to fill the market
gap between simple four-function
calculators and Hewlett-Packard’s

New machine. Tl will sell this electronic
slide rule through mail, a company first.

HP-35, a complete electronic slide
rule. Interestingly, H-P is selling its
calculator successfully through di-
rect mail.

The initial slide rule, the SR-10 is
a four-function machine with addi-
tional function keys for reciprocals,
squares, and square roots. Because
both entry and display can accom-
modate a two-digit exponent, the
new TI calculator can handle eight
significant digits in scientific nota-
tion through nearly a two-decade
range, positive and negative num-
bers from 1.0000000 X 10-%° to
9.9999999 x.10+99,

Entries in floating point and sci-
entific notation can be mixed, and
the calculator will switch automatic-
ally to scientific notation to preserve
significant figures.

At $149.95, about half the cost of
the HP-35, TI's first electronic slide
rule does not offer the trig and re-
verse trig functions of the H-P
model, nor ex, x¥, or memory, Entry,
however, is arithmetic, as compared
to the HP-35’s entry scheme.

The SR-10 also. features a 12-
character, light-emitting-diode dis-
play, positive and negative overflow
indication, low-battery warning, and
an ac adapter/charger that can be
used for either 60 hertz/115 volt or
50 Hz/220 v operation. It will be
available first off the shelves of re-
tailer Nieman-Marcus. O

International

Another 2nd source
for 10,000 series

After a slow start on the European
market, demand is beginning to
build up for the high speeds in ICs
that emitter-coupled logic can de-
liver. With Motorola Semiconductor
ECL circuits dominant in Europe, it
has had trouble overcoming hesita-
tion of users who always want a sec-
ond source available.

“Now they will have it,” says
Alain Forgue of La Radiotechnique
Compelec (RTC). “We are present—
in force.” The force is a fresh new
line of ECL circuits that are pin-for-

pin compatible with Motorola’s
10,000 series. Forgue is product
marketing manager.

RTC is calling its new family the
GBX 10,000 series, with product
numbers identical to the Motorola
equivalents. Among the circuits in
development, due for introduction
next year, are the GBX 10149 (a
1,024-bit PROM) and the GBX 95410
(a 256-bit RAM). The entire line is
being introduced with ceramic pack-
aging, but plastic packages are
being studied.

This fall, RTC quietly began pro-
duction of 18 ECL circuits at its big
semiconductor plant in Caen,
France. Thirteen more versions will
go into production next year, all the
result of a massive R&D effort “to
close the technology gap to almost
nothing—at least in the ECL area,”
says Forgue. In fact, he claims the
60-strong team of ECL researchers in
Caen have managed to improve on
the Motorola technique.

“When you’re second-sourcing,
you can’t go in for much innova-
tion,” Forgue admits. But he says
the RTC circuits include an addi-
tional stabilization network at each
logic input to make sure the real
part of the input impedance is al-
ways positive, eliminating the tran-
sistor oscillation that becomes nega-
tive impedance. “We can ensure
positive resistance in a range from
50 to 500 megahertz,” Forgue says.
Just how the network was worked
out, he’s not saying,.

RTC, a subsidiary of Philips
Gloeilampenfabrieken, has given
Forgue worldwide marketing re-
sponsibility for the new ECL line. All
the circuits will be built in France
and sold through Philips subsidi-
aries abroad, including Amperex
Electronic Corp. in the U. S. Indeed,
RTC hopes to get some U.S. com-
puter firms committed to ECL so
that when and if the firms set up
manufacturing facilities in Europe,
RTC will automatically become their
ECL supplier.

In its U.S. market prospecting,
the RTC team has estimated a de-
mand of about $130 million in ECL
circuits by 1975. The European
market will be $12 million to $18
million, RTC says. Forgue is hoping
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to capture about 25% of the Euro-
pean market, “but God knows how
well we will do in the U.S.”
Motorola, far from being dis-
turbed by having a new competitor

Societies

in Europe, seems delighted. “It’s
just what we need,” says one Moto-
rola executive in France. “A second
source will help us in our own mar-
keting.” O

IEEE members okay amendments
to involve society more actively

“Landslide” was the word at the
IEEE, as well as across the nation in
the Presidential election, as the in-
stitute’s members voted over-
whelmingly in favor of constitu-
tional amendments that permit
“greater involvement in the social
implications of technology.” Of
roughly 50,000 votes cast, 85%, a 7-
to-1 majority, were in favor of the
IEEE’s participating actively in legis-
lative, social, ethical, and economic
matters affecting the lives of elec-
tronics engineers. In the words of an
IEEE spokesman, the result augurs
“momentous change, insofar as the
world’s largest engineering society is
concerned.” The society’s worldwide
membership is 161,000, of which
88% are in the United States.

The IEEE has “for some time”
been anticipating the vote, confides
president-elect Harold Chestnut of
General Electric’s research labora-
tory in Schenectady, N.Y. Since last
March, he has headed an ad hoc
“shadow government,” the U.S. Ac-
tivities Committee, which has been
“studying like mad” the ways to
proceed, should the amendments be
passed.

These include, says Chestnut,
“participation in the legislative pro-
cess” by preparing position papers
on technological assessment and
forecasting, establishing employ-
ment-practice guidelines for engi-
neers and employers, and promot-
ing Federal legislation for portable
pensions. The IEEE plans to estab-
lish a pension plan of its own by the
end of 1973.

As for direct lobbying in Congress
itself, the IEEE will, for now, rely on
its two-year-old affiliation with the
National Society for Professional
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Engineers, a registered lobbying or-
ganization. IEEE executive director
Donald G. Fink is concerned that
the organization’s position papers
might lose credibility if it began lob-
bying on its own. Position papers
being considered for preparation,
with the aid, if necessary, of paid
consultants as well as volunteers, in-
clude such subjects as energy policy,
cable television, and automation
and productivity.

Chestnut adds that special atten-
tion will also be devoted to convert-
ing the defense and aerospace skill
of its members, of whom 3% to 5%
have been unemployed during the
recession. Other areas to be consid-
ered include medical engineering,
industrial safety, traffic control, en-
vironmental protection, criminal-
justice automation, and power and
utilities engineering.

The next steps for the IEEE in-
clude modifying the bylaws to legal-
ize the new objectives and to “put
the shadow organization into
place.” How much will it cost? Ini-
tially, not much. Dues will be in-
creased Jan. 1 to $30 from $25, plus
an additional $5 “regional assess-
ment” for the U.S. and Canada. [J

EIA consumer group
gains top spot

Consumer electronics manufac-
turers came out of the Electronic In-
dustries Association’s annual meet-
ing looking like the organization’s
new men on horseback. At the
meeting, the EIA Consumer Elec-
tronics group:

m Put in one of its members, George
Konkol of GTE Sylvania, Batavia,
N.Y., as EIA chairman.

m Accepted two Japanese corporate
subsidiaries as members, raising the
number of CEG members to 29, and
set a precedent for group expansion
by opening the door to U.S.
branches of foreign corporations.
The additions are Sony Corp. of
America, which makes TV receivers
near San Diego, Calif., and Matsu-
shita Corp. of America, which has a
TV receiver plant in Puerto Rico.

Konkol, who missed the EIA
meeting at Beverly Hills, Calif., be-
cause of a schedule conflict, is senior
vice president for entertainment
products at GTE Sylvania. He had
served previously in EIA’s Parts and
Tube divisions and had been a
member of the EIA board.

Outgoing chairman J. Frank
Leach, president and chief executive
of Arcata National, Menlo Park,
Calif., called on EIA members to
“rally ’round the flag.” The associ-
ation’s executive committee, he said,
“very carefully examined whether
or not the association is properly
constituted and organized to do the
most effective job in the light of cer-
tain questions raised by the resigna-
tion of Texas Instruments.”

Declared Leach, “we concluded
unanimously—with representation
from all divisions and groups in the
association participating—that we
do have the best possible structure”
for flexible headquarters operation
to provide services to members on
issues of engineering marketing ser-
vices, legislative review, industrial
relations, and international stan-
dards to members with diverse in-
terests.

At the meeting, EIA also:

m Created a tax panel “in anticipa-
tion of the next Congress,” which is
expected to consider a variety of
pieces of tax legislation affecting the
industry. The new panel, for which
a chairman has yet to be named,
will consider bills and make recom-
mendations to the board, divisions,
and their member companies on ex-
pected industry impact of the legis-
lation, and handle appropriate in-
dustry responses, if any.

m Heard its Solid State Products di-
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vision say it will continue to collect
and collate semiconductor industry
statistics, despite the withdrawal of
T from the program. James Con-
way, head of EIA solid-state prod-
ucts operation, said in a post-meet-
ing interview that the marketing-
services job of data collection and
evaluation will be more difficult
without Ti, considering its large
market share, and that estimating its
output will not be easy. Never-
theless, said Conway, “We have a
good track of their history and know
where they are today.” With in-
creased staff effort to track TI's out-
put, “we should be able to keep a
good, reliable tap on their sales.”
Conway said he hopes TI, “de-
spite its political problem with the
association overall,” will consider
a role in the data collection and
dissemination program “like other
nonmember companies, on a fee
basis, which is substantially lower
than the dues they were paying.”
Moreover, he believes TiI withdrawal
from EIA and its resultant failure to
participate in the Solid State group
can eventually damage the com-
pany’s position in the industry.
8 Formed an International Business
Council to supersede its Inter-
national Activities Council, author-
izing a larger expenditure of up to
$50,000 annually for the IBC to “ga-
ther and disseminate international
business information and data” to
members, as well as to “coordinate
and activate programs” on export-
ing, importing, licensing, and fol-
low-on services. The new group is
not expected to alter the positions of
Eladivisions when it comes to matters
of trade. O

Optoelectronics

Fm video system
shines through rain

Although a promising idea for eco-
nomic and high-speed data trans-
mission, most laser communications
systems are stalled in military and
Government research because of
their complexity and high develop-
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News briefs

Auto assembly lasers

Automotive manufacturers are beginning to try laser welders on their as-
sembly lines. Two systems have recently been announced. Photon Sources
Inc., Plymouth, Mich., says it has delivered a triple-beam carbon-dioxide la-
ser system, developing 400 watts in each beam, to a General Motors Corp.
plant for “‘on-line cutting of automotive subassemblies.” And Hamilton
Standard division, United Aircraft Corp., Windsor Locks, Conn., is develop-
ing a 4-kilowatt CO, laser welder to be instalied in the pilot plant at Ford's
Automotive Assembly division for ‘‘test and prove-out’ as a production ma-
chine tool. The prototype laser should be able to make three welds on each
underbody at a rate of 180 welds per hour. Thickness of the steel will range
from 35 to 75 mils. United Aircraft's Research Laboratories, which has
been working on laser welding technology for the past six years, will assist
in the development.

NEREM oft slightiy

The drop in attendance and booth rentais at NEREM earlier this month was
less than expected. Paid .attendance, estimated at 9,000, was down about
500 from 1971; booth rentals fell to less than 160 from more than 180. The
attendance decline may be explained by a limit put on the number of stu-
dent attendees, and the fact that more than three hours was cut from eve-
ning exhibition time by earlier closings. Many visitors traditionally attend
NEREM late in the evening.

Voice baggage system
Threshold Technology Inc., Cinnaminson, N.J., has developed and is in-
stalling a voice-encoding system to speed automatic baggage handling at
United Air Lines' O'Hare terminal in Chicago. Baggage is tagged as usual,
but then an agent reads the flight number or destination city into a head-
mounted microphone, and puts the baggage onto a computer-linked con-
veyor-sorter that eventually unloads the bag at the appropriate flight-load-
ing area.

The system stores each speaker's voice characteristics, verifies the des-
tination via a CRT, and has a vocabulary that includes all the digits, eight
key cities, and a few special control words.

State faults BART

The first public report criticizing the safety operations and management pol-
icies of BART, the automated San Francisco Bay Area Rapid Transit, has
been issued by the state legislative analyst, A. Alan Post. The report called
the automatic train-control system "‘unreliable’” and said that until it is fixed,
trains should not be allowed to run to San Francisco and Concord. BART
already has had one minor crackup [Electronics, Oct. 9, p. 36].

The San Francisco run was scheduled to open late next year, and the
Concord line was originally scheduled to open this month, but BART had al-
ready delayed that opening for another six months. Post said that his two
investigators, one a transportation economist, the other an engineer from
the auditor general's office, based their report on information provided by
BART itself.

“The system is inadequate in terms of what it was designed to do,”’ Post
said. He said the report was spurred by reports from the California Society
of Professional Engineers, a group that pointed out the safety problems a
year ago—many of the same ones that Post's report included.

ment costs. A small Washington,
D.C. company, however, has devel-
oped a laser video system that’s also
aimed at commercial applications in
facsimile and digital transmission.
Unlike systems using a-m or in-
tensity-modulation techniques,

Georgetown Instruments’ Light
Line system employs an fm tech-
nique, called “pseudo-standing-
wave modulation.” Fm communi-
cations techniques are better able to
penetrate rain, fog, snow, or dust—
big problems with laser systems—be-
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Ceramic-justonereason they’re better!

The ceramic substrates of Centralab
trimmer resistors—in both carbon
and cermet—give them performance
unmatched by phenolics. They're
conservatively rated at double the
wattage capability! You get higher
wattage in a smaller space. They’ll
withstand higher operating tem-
peratures. At 70° C they accept
a full wattage load and derate to
zero at temperatures of 105° C
for carbon and 125° C for cermet.
Ceramic bases give you dimen-
sional stability you can depend on
—they won't shrink. They eliminate
the problem of flux migration
during flow soldering, too, so you
can forget catastrophic failures
often encountered with conven-
tional trimmers. And—whether
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you specify wire leads or one of
three tab styles, all are solder-
dipped for ease of installation.

Another reason for selecting
Centralab trimmer resistors is their
smooth, positive adjustment. Their
design eliminates the erratic,
“slip-stick” effect in setting.

The seven series of Centralab
trimmer resistors come in sizes
from %" to 34", single or multiple
sections, in ratings from 1/20 to 3/4
watt, TC as low as 150 PPM,

competitively priced with phenolics.

They give you more of what you're
looking for in a trimmer. If you
need more reasons or specifications
see EEM, 1972-73 Edition, or write
Centralab Electromechanical Sales.
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cause these obstacles affect fre-
quency shifting less than they do
amplitude or intensity-shifting tech-
niques, claims William F. Thaylor,
president of the company and head
of Georgetown University’s physics
department.

The basic system uses a helium-
neon laser that fires through acous-
tic cells, which are fed the video sig-
nal reformulated into fm radio fre-
quency-spectrum information. The
receiving end uses a photodiode,
which reconverts the beam into a
video signal through a wideband
amplifier and a frequency discri-
minator. Heart of the proprietary
Light Line system is the use of ul-
trasonic waves to impart the video
information across the laser beam
by frequency-shifting the laser light,
explains Gerald M. Borsuk, re-
search associate. Thus, the video
waveform is frequency-modulated
on a radio-frequency carrier, gener-
ating an fm rf spectrum, which is
impressed onto the laser beam.

Mixing. On the receiving end, an
optical mixing process occurs on the
surface of the diode because of in-
terference effects. The diode regene-
rates the fm rf spectrum of video in-
formation. The rf signal is limited to
obliterate atmosphere effects and
frequency-discriminated to recover
the baseband video signal, Borsuk
says.

Georgetown Instruments’ unit,
developed partially under U.S. Air
Force contracts, has been delivered
recently to the U.S. Department of
Interior as a system to monitor
power switches at Bonneville Dam.
Company officials maintain that the
unit will operate in snow, although
it has not been tested in heavy
snowstorms. However, fog would be
the most difficult medium to trans-
mit through, Borsuk says. In a re-
cent 1.6-mile demonstration across
the Potomac, the 6-megahertz sys-
tem sent clear commercial-quality
pictures in moderate rain.

Applying the same principle
electro-optically by using electro-
optic materials and “launching mi-
crowaves into them,” under an Air
Force contract, the company is aim-
ing for 2- to 3-GHz bandwidths, Bor-
suk says. O
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pHips]  Electronic
Components
and Materials
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Frequency (MHz)

160
160
150
120
100

30
100

30
100
100

30

A SHORT
GUIDE TO R-E
HEATING
TUBES

Tubes designed for broadcast transmitting don't
work well when used for inductive or capacitive
heating applications.

The environment is industrial, regulation is

poor and loads are not matched, which means that
grids get overheated.

Philips therefore developed a special range of
tubes for this specialised market, The big difference
is the Philips "K-material" grid that can withstand
a continuous load of 25W/cm?2. Moreover this is
combined with a thermionic emission of about
1uA/cm? which remains stable over the total
tube-life, even when complicated by the presence
of thorium deposit evaporated from the cathode,
Having developed a better tube, Philips then

went on to develop a better range. It's comprehen-
sive, going from 2.5 kW up to 480 kW. In addition
the maximum frequency for most tubes is 100 MHz
with full input power capability.

That's the short guide.

THE LONG GUIDE

The long guide runs to 182 pages. It's the definitive
handbook on the subject and combines all our

25 years of r.f. heating experience. It's full of quan-
titative and qualitative data and we'd like you

to have it, provided you're seriously interested in
the subject. To receive a copy please write on
your company letterhead.

Philips Industries, Electronic Components and
Materials Division, Eindhoven - The Netherlands

Distributed and sold in the U.S.A. by:
Amperex Electronic Corporation
230 Duffy Avenue,Hicksville N.Y. 11802

In Canada: Philips Electron Devices, a Division of
Philips Electronics industries Ltd.,116 Vanderhoof
Avenue, Toronto - Ontario

PHILIPS
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INNOVATION NO. 1. The light emitting diode. We

call it the GaAsLITE, because it's made with gallium
arsenide phosphide. These solid state light sources were
first produced and manufactured in quantity by
Monsanto. And we've put them to work . . . Millions are
now in use as onboard diagnostics, indicators . . . a whole
mosaic of applications.

INNOVATION NO. 2. The GaAsLITE Display. It took
some production genius to design, develop and get
produced the world’s first seven segment light emitting
diode displays. That genius was—and is— present at
Monsanto. And we've put these displays to work . . .
in thousands of man/machine interfaces.

INNOVATION NO. 3. The Opto-Isolator. The idea of
getting light-quick switching with isolation of 101! ohms
has always been attractive. Only with light emitting
diodes could it be possible in a small solid state DIP.

| And we've put them to work . . . Thanks to Monsanto

this innovation is now in a lot of computer-to-peripheral
and similar sockets.

INNOVATION NO. 4. Modules. A lot of designers
wanted to use Monsanto displays in their applications
but didn't want to go through the engineering expense of
developing all the driving circuitry. Our module group
solved that problem for them. We put the displays to
work . . . in a wide line of ready-to-go subsystems.

INNOVATION NO. 5. The GaAsLITE Guarantee. We
were making devices that had a lifetime of 100 years or

better. We wanted to dramatize that fact to our customers

and to give them a sales tool to use for their consumer.
We created an innovative lifetime-of-the-equipment
guarantee® that the OEM could use as a strong selling

point to his customer. Now he's putting it to work. %\

INNOVATION NO. 6. The llluminating GaAsLITE. We
keep constant pressure on the development and
refinement of the materials we use to build our
GaAsLITEs. Bright yellow and green devices were the
two major innovative results. More recently, brighter
material made possible the first solid state lights from
Monsanto that actually illuminate a quarter inch circle.
And we've put this innovation to work . . . in PBX
panels, switches and —where would you like them?

o



Putting innovation to work.

That’s our history and prospectus.

The Electronic Special Products
Group, headquartered in
Cupertino, California, started
with one innovation: making a
solid material, gallium arsenide
phosphide, light up by passing
a little electricity through it.
We named these light

emitting diodes GaAsLITEs.

That was 1969.

Today, that innovation is a

$50-million industry. Because we put the innovation
to work in point-light sources,
displays, and in photo-coupled
pairs.

So what’s next? Pick an
innovation. We're putting it to
work. Want to see where?

Ask for our 1972-73 catalog.

Write: Innovation at work,
Monsanto Commercial
Products Co., Electronic
Special Products,

10131 Bubb Road,
Cupertino, California 95014.
(408) 257-2140.

Monsanto
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GRAPHIC 15

Find out if you're going

Press the button on your Graphic-15

and you’ll have the answer. Fast. With-
out weeks of tedious work.

Actually, there’s just as much work.
The difference is that the computer
does most of it. Your designer con-
centrates on designing.

And as soon as he’s finished
designing, Graphic-15 can help him lay

out the circuit. By putting each and
every element where it’ll work best.

And when that’s finished and
checked, Graphic-15 can put out tapes for
artwork and numerical control.

All of which can’t help but save you
all sorts of time. Energy. And money.
Whether you're designing IC chips,

PC boards or thick film devices.

Graphic-15 does it all.

But you won't have to become a
computer expert. Graphic-15 puts you on
line right away, thanks to a complete
software application package.

It also offers a computer powerful
enough to run a number of scopes
simultaneously. A choice of 17" scopes
or 21” scopes. Light pens. Writing tablets.




Operating system software. Graphic
software. The works. Graphic-15 does
itall there, too.

And when you're not designing
circuits, Graphic-15 won’t just sit there.
You can use its PDP-15 computer for all
kinds of computing jobs. If you want to
do some programming, you can use

Circle 49 on reader service card
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Graphic-15 does it all.

Write for the information
Graphic-15 Group, Digital Equipment
Corporation, 146 Main St., Maynard,
Mass. 01754. (617) 897-5111. European
headquarters: 81 route de I'Aire,

1211 Geneva 26. Tel.: 42 79 50.

dlilglitiall

Plan to attend DECUS, November 29-December 2, Royal Inn Hotel, Anaheim, California.

friendly, easy-to-learn FORTRAN IV.
Not long ago, computer-based
graphic systems cost a couple hundred
thousand. But that was before Graphic-

15. Now prices start at under $63,000.

Which may help to explain why
we've quickly become the most expe-
rienced supplier of interactive graphic
systems in the world.



LET DAN DAVIS
TURN ON
YOUR
CALCULATOR
FOR
CHRISTMAS | #¢

: Q’@Qéh

't
i‘

\ -
Volume production of LED products at Litronix is allowing Dan Davis to play Santa Claus to
the makers of handheld calculators whose products must be on the shelf before Christmas.
Dan is one of The Bright Guys at Litronix, and manager of consumer displays. Despite a tight
market for small, high quality displays, here’s what Dan offers to all you wonderful calculator
manufacturers:
1. Instant pilot production quantities of your very own display.
2. Low power DL-33 designs drawing less than T mA (average) at 1.6 volts per segment.
3. Delivery of up to 20,000 nine digit displays within three weeks of order placement.
4. All devices in 12-pin three-digit standard DIP packages designed for multiplexing.
The DL-33 three-digit modules allow calculator and compact systems builders to extend their

battery life, reduce pin count and cost per digit. Systems are easily built with displays in
modules of 2 to 12 or more digits. The DL-33 is available in several versions including minus

sign and one or two digits.

Call Dan at the home of The Bright Guys in Cupertino and let him help you make your Christmas
calculator a little brighter.

the bright guys

litronix

19000 Homestead Road ® Cupertino, California 95014 ® (408) 257-7910 TWX: 910-338-0022
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Daddario touted
as technology
assessor

Changes coming
at FCC and OTP

EPA eyes car
pollution sensors

Addenda

Electronics/November 20, 1972

Washington newsletter _

Emilio Q. Daddario, father of the bill to create an Office of Technology
Assessment in Congress when he chaired the House Committee on Sci-
ence and Astronautics, is being pushed for the job of OTA director. Now
an executive with Gulf & Western Industries, Daddario resigned from
Congress in 1970 to run for governor of Connecticut but lost.

Reports of Daddario’s recruitment are tempering the fears of Federal
contractors about OTA, created by the 92nd Congress to give it its first
capability to independently evaluate agency programs and spending
proposals. At best, OTA is viewed by industry as one more obstacle to
program approval, and at worst, as a Machiavellian tool with which its
overseers in Congress can advance their own political careers. Dad-
dario gets high marks from OTA’s congressional members, led by Sen.
Edward Kennedy (D., Mass.). Another candidate: MIT’s J. Herbert
Hollomon, former assistant secretary of Commerce for Science and
Technology.

The Federal Communications Commission is destined for a more
youthful but nonetheless conservative look during the second Nixon
administration as Chairman Dean Burch prepares to step down. The
move is not imminent, however, since Burch is determined to resolve
the domestic-satellite issue before he goes. His most likely successor:
commissioner Richard E. Wiley, 37, a Chicago lawyer who has demon-
strated impatience with the FCC’s regulatory detail.

Also in the running, if he wants it, is Clay T. Whitehead, 34, director
of the White House Office of Telecommunications Policy. The OTP is a
candidate for at least a cutback, and possibly for phasing out, as part of
Nixon’s plan to use the White House as an example to the Federal bu-
reaucracy. Walter R. Hinchman, OTP’s assistant director for domestic
communications, has already departed for the FCC where he will head
a new Office of Plans and Policy. No successor has been named.

To make sure that auto emission control devices are maintained prop-
erly under the tough standards for 1975-6, the Environmental Protec-
tion Agency is considering whether electronic sensors and test equip-
ment should be used. The sensors would either activate a light or buzzer
to warn drivers or police when a car was violating the antipollution law,
or would indicate emission control failure when a specialized test in-
strument was plugged in at a vehicle testing center.

Under the proposed rule, EPA is inviting comments on the feasibility
of requiring auto manufacturers to install sensors in their vehicles. De-
pending on the comments it receives, the agency is aiming at issuing fi-
nal regulations in March.

TRW Systems, Redondo Beach, Calif., has won $35.9 million from the
Air Force for development of a prototype Fleetsatcom communications
satellite for the Navy, with five flight models to come later. . . . Four
Navy contracts totaling $10.6 million for a 2,000-ton Surface Effect
Ship have gone to Aerojet General, Bell Aerospace, Litton Industries,
and Lockheed.
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Washington commentary

Four more years of what?

Tracking the decline and fall of George
McGovern’s presidential campaign is still a
popular sport in the capital, though it is about
as useful as asking a wounded lumberman
which tooth of the buzzsaw cut him first. Far
more interesting to electronics managers and
engineers is what is in store during President
Nixon’s second and final term of office.

For the first time in his political life, Richard
Nixon does not have to look forward to another
election. Nevertheless, he is concerned about
transforming his phenomenal personal victory
into something the Republican Party can capi-
talize on during the congressional elections of
1974, as well as the presidential campaign of
1976. In that connection, he believes he reads
the mood of the American people as one that is
tired of bureaucracy and big Government in
Washington. Thus he is moving to cut it, and
moving quickly.

Frozen funds

In a Nov. 9 interview with the Washington
Star-News, the President indicated strong dis-
satisfaction with the “bloated” Federal bureau-
cracy, including the civilian staff of the Depart-
ment of Defense, in which he promised cut-
backs, confirming an earlier report [Electronics,
Nov. 6, p. S1]. What he did not disclose, how-
ever, is that he has no intention of waiting until
the beginning of fiscal 1974, next July 1, before
acting. Other Federal sources forecast a freeze
of some $3 billion of the current $81.5 billion in
pOD’s total obligational authority this year,
part of the Nixon plan to put a $250 billion
ceiling on Federal spending.

While contracts for electronic hardware are
expected to be least affected, some stretchouts
are certain as the military services continue to
bargain with DOD’s civilian leadership on pro-
gram tradeoffs. Big cuts are forecast in civilian
as well as uniformed military personnel who
perform staff, rather than line, functions. Other
agencies specified by Nixon as “too fat, too
bloated”: the Departments of Transportation,
Health, Education, and Welfare, and Housing
and Urban Development.

But the President tipped his hand even be-
fore he spoke to the Star-News. On Oct. 21, in
one of his little-noticed radio addresses during
the campaign, he posed these questions: “Do
we want to turn more power over to the bu-
reaucrats in Washington in the hope that they
will do what is best for all the people? Or do we
want to return more power to the people and to
their state and local governments?”
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Some corporate representatives of the elec-
tronics industries in Washington sensed the
White House attitude before the President
spelled it out. They dutifully notified their
managements to begin monitoring state capi-
tals and city halls for programs supported by
Federal grants that call for computers, commu-
nications, and comparable hardware for use in
law enforcement, mass transit, healith and edu-
cation. And present indications are that those
local markets will be ranked by the White
House just about in that order during the next
four years, even though the President pushes
for greater revenue sharing.

Confronting Congress

On the coin’s other side is the 93rd- Congress
that convenes in January. It reads its election
mandate differently from the President. Demo-
crats are still in control, of course, with a net
gain of two more seats in the Senate giving it a
somewhat more liberal bent. On the House
side, the cast appears to be more conservative
and the Democratic margin diminished, yet
there will be more first-termers than there have
been in recent history. They are still unknown
quantities.

More confrontations between the White
House and Congress over Federal spending
and program priorities seem certain. Defense
programs seem relatively safe, although Wis-
consin Democrat Sen. William Proxmire, fore-
most Pentagon critic, is readying a fresh series
of assaults on major new efforts. Ironically, any
hold on new military program starts could ben-
efit electronics in terms of alternative efforts to
update existing weapons systems.

Thus social programs, such as health and
education and the taxes they will require, shape
up as major sticking points in the coming year
at least, with Senators Edward Kennedy
(Mass.) and Walter Mondale (Minn.)—leading
candidates in the Democrats’ “winter book” for
1976—in the forefront of the opposition.

Thus bureaucrats and their Washington
counterparts in industry are nervously asking:
four more years of what? At worst, the answer
is two more years of stalemate between the
White House and Congress until the next con-
gressional election. Yet the advantage now lies
with the President—not so much because of the
size of his overwhelming personal victory, but
because of the continuing tendency of Congress
to abdicate its role as a separate but equal
branch of America’s governmental machinery.

—Ray Connolly
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Why more people are
buying DVMS
romS-1):

3%z digit, 17,000 units sold. High
performance at lowest cost. Unequaled
customer acceptance. Good noise rejec-
tion and long-term stability resulting from
Dual-Slope integration design. ldeal

for production, test and design areas.
(Model 7050, $279 and up)

4%2 digit, AC, DC, volts, amps, ohms.
25 ranges of dc and ac volts, dc and ac 4
current, and resistance. Full 4-digit display

with 10 microvolt resolution. Dual-Slope

design and a fully guarded input assure '
highest noise rejection. Lightweight, )
with optional battery pack and protective
cover, for operate-anywhere conven-
ience. (Model 7004, $650)

5% digit bench. Best price/performance. -
Full 5-digit accuracy and resolution at ?
lowest cost. Use in any area where critical e
measurements must be made. Fast i‘»

response readings. High input impedance;
lowest ‘kickback’ noise. Plug-in card
expandability-dc volts, dc millivolts,
current, ac volts, resistance, auto-range,
digital outputs. (Model 7005A, $1295)

52 digit systems. Fast and Accurate,

30 readings/second and high noise rejec-
tion. Fully isolated programming and
digital outputs in a variety of optional
formats. DC volts and ratio standard. Plug-
in card options for ac volts, 4-wire ohms,
system interface. (Model 7110, $1695)

For full details, contact your Scientific
Devices office or Conccrd Instruments
Division, 888 Galindo Street, Concord,

CA 94520. Phone (415) 682-6161.

In Europe: 8 Miinchen 60, Haidelweg 20,
Germany. Telex: 841-529-615.

- 12999

aas DIUTAL MULTMETER  MOOR, 7004

The Systron-Donner Instruments Group:
Alpha Scientific O Computer Systems D Concord Instruments D Datapuls
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In telephone companies around the
world, inclusion-free copper-clad
laminates from Norplex provide the
extra measure of dependability de-
manded by sophisticated communi-
cations systems. They are without
equal for stress-free uniform quality
and reliability.

The Lint-Pickers take such irfinite
pains ir manufacturing a superior
product, they have had tc design
much of their own quality-cor:trcl

equiprment. This way they can guar-
antee it will meet or exceed NEMA,
MIL-P and customer specifications.

This careful attention to detail con-
tinues even after tne sale. Your ac-
count is in the hands of an in-depth
service organization, headed by your
Norplex rzpresentative. He is an ex-
perienced !aminate engineer, and a
qualified problem-solving consuitant
in his own right. He is supported by
a customer-service team on the “in-
side” ard a technical service depart-

ment “outside” in the field. Together
they offer readily available expertise
second to none.

For the most complete line of lami-
nates in the industry, call on the Lint-
Pickers from Norplex Division, UOP
(Universal Oil Products Company).

Main Office and Plant Franklin Office and Plant
Norplex Drive P.0. Box 186—
LaCrosse, Wisconsin Route 31 North

54601 Franklin, Indiana 46131
608/784-6070 317/736-6106

How the Lint-Pickers
keep the conversation clear.

Norplex’laminates
°YUOP
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Electronics international

Significant developments in technology and business

Plessey harnesses perspective
to develop a pseudo-3D radar display

Major airports usually have facil-
ities for processing secondary radar
signals from aircraft and displaying
altitudes in numerical form on the
main displays. This approach is too
expensive for small airports, which
nevertheless may want to provide
controllers with height data on the
main displays.

For them, Plessey Radar Ltd. has
developed a novel combined plan-
and-height display that needs no so-
phisticated data processing and in-
sertion equipment. The view the
controller gets is similar to what a
man would see if he were looking at
the displayed area from high in the
sky and away to the side. That is,
there is an element of perspective in
the display that requires judgment
in interpretation.

Range. Height is indicated not by
figures but by bars stacked on the
ground-plan position of the aircraft.
One bar represents, say, 1,000 feet,
so that the uppermost bars indicate
the relative height of the aircraft on
the display. Range, as usual is indi-
cated by range rings.

Making the range rings elliptical
instead of circular reduces posi-
tional accuracy slightly, perhaps by
0.5° to 1°, but inventor Ron Elbourn
doesn’t think that this is a serious
drawback.

The ellipses are obtained by
simple deflection of circular range
rings. The conventional orientation
of “‘north to the top” becomes
“north furthest away”. It is possible
for the height bars for one aircraft
to obscure those for a plane due
north of it, and to get around this
the whole ground plan can be ro-
tated to get a clear view of both in-
dicators. The new north is denoted
by an ordinary radar marker.

The biggest modification to a
standard display that has been nec-
essary is adding the height-scan
generator. Secondary-radar height
information comes in digital form
and is converted to analog to pro-
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duce a voltage proportional to
height.

This height-oriented voltage is
used to control deflections of the
writing beam to mark the height
bars. On deflection, the beam fol-
lows the path of an isosceles
triangle, coming back on to radial
scan at the point at which it would
have been at that instant in time,
had it not been deflected. Bar length
is equal to the beam width of the ra-
dar.

Scan. The radar return that
marks the ground-plan position also
starts the height-scan sequence.
First, there’s a delay equal to the ra-
dar-pulse width, to enable the
ground position to be properly
marked, then a 6-microsecond pulse
generator is triggered. The back
edge of this pulse triggers a second,
identical generator.

These two pulses operate switches
that feed the analog height voltage
into an integrating circuit. The volt-
age goes directly to one switch, and
inverted to the other. Thus, a posi-
tive voltage is followed by a nega-
tive voltage of equal amplitude. The
output of the integrator is a wave
with the form of an isosceles
triangle. The output is then applied
to Y deflection circuits to produce
the height scan. 0O

Great Britain

Pushbutton unit
updates dial phones

More and more new telephones
have pushbutton number generators
instead of dials, but for years there
will be millions of dial telephones
still in use. To update those dial
phones, Pye T™MC Ltd. is planning to
sell a free-standing pushbutton
number generator that connects to
any normal dial phone. It wires into

the telephone leads at the junction
box, leaving the dial unaffected.

The unit, in a hemispherical cas-
ing 5% inches in diameter, will be
made in a choice of colors. It’s built
around three custom-designed Mos
chips—two shift-register, multiple-
storage chips in TO-5 cans and one
control chip in a 24-lead pack.
There’s also a thick-film hybrid
clock generator.

Memory. As well as functioning
as a dial substitute, it can store up to
10 telephone numbers, each identi-
fied by one of the ten number but-
tons. Pushing a “repeat” key fol-
lowed by the appropriate single
button automatically sets that num-
ber ringing, saving repetitive dial-
ling of numbers that are used
frequently. Each stored number can
have up to 18 digits.

In fact, the total storage capacity
is 11 numbers, because the number
last keyed also remains in storage
until erased by keying in the next
number. This stored number, reac-
tivated by pushing the repeat key,
means that if the number is engaged
the user doesn’t have to push all the
keys when trying again.

To put a new number into
memory, two symbol-marked keys
have to be depressed, together with
the figured key indicating the stored
number that has to be erased to
make room for the new number.
This procedure makes it unlikely
that stored numbers will be erased
or changed by mistake.

Pye TMC is showing the unit to
world telephone authorities and ex-
pects some formal approvals soon.
It’s designed to put out 10 dial pul-
ses per second, which is the most
widely used international standard,
but it can be adapted to 20 pulses
per second and, at a pinch, 16,
which is used occasionally. The
company will supply the mechanism
separately for building into OEM
telephone handsets, and already has
some OEM orders from Germany. ]
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The second edition of
our microprogramming j§
handbook is more !
revealing than the first % AR

The original edition made many micropro-
gramming concepts public for the first time.
Now we have an expanded 450-page version
with information on the Micro 1600, the mini
that makes microprogramming irresistible.
Our new paperback covers micropro-
gramming from the most elementary
stages all the way up to descriptions
of complex computer architecture
and special purpose applications.

Everything you need to know is
there. Tutorial primer. Glossary of
computer technology. Application
information. Computer users’ refer-
ence material. Complete details on
hardware, software, and firmware
for the Micro 800 and Micro 1600.
Even if you already have the first
edition, you’ll value the second.
Send for a copy today. It's free.
Write to Microdata Corporation,
17481 Red Hill Ave., Irvine, Calif.
92705, (714) 540-6730.

Microdata
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Fairchild plans
a European push
in semiconductors

Toshiba readies
black-surround color
tubes for U.S.

Facit may gain
electronics strength
after take-over

Electronics/November 20, 1972

International newsletter

Fairchild Camera & Instrument Corp. will mount a strong push in the
European market next year. The company currently is well down in the
pack of semiconductor suppliers in West Europe, but executives of
Fairchild’s Semiconductor Components Group aim to build their mar-
ket share up to around 20% within the next two or three years.

The major force in next year's push will be a new “high-technology”
plant at the company’s European headquarters in Wiesbaden, West
Germany. David Marriott, general manager for Europe, says the plant
will be operating by late 1973. Fairchild will start by diffusing 3-inch
wafers for transistor-transistor-logic, later go on to MOS and solid-state
displays. For starters, Fairchild plans to put 30 diffusion furnaces into
its Wiesbaden plant. Labor-intensive operations, like bonding and
packaging the Wiesbaden chips, will be done in the company’s Far
East plants.

Meanwhile, Fairchild will bid for a larger market share in West Eu-
rope with a “massive” addition to its sales force and an MOS design
center in Great Britain. The company may find the going deceptively
easy at the outset. Fairchild’s push is coming just as shortages of some
semiconductor products are starting to pop up in West Europe.

Japanese color TV sets with black-surround picture tubes—and also the
picture tubes themselves—should g0 on sale next year in the U.S. First
size to be available will be the 13-V, and other sizes—9-, 17-, 19-, and 21-
inch—will follow. The tubes, developed by Tokyo Shibaura Electric Co.
for use in its own sets, in those of its customers, and for sale as compo-
nents, feature in-line electron guns, shadow mask with brick-wall-type
pattern, and alternating vertical stripe pattern of red, black, green,
black, blue, black. The company claims the design gives 60% higher
brightness and 10% higher contrast than previous tubes with heavily
smoked faceplates.

Lack of Japanese color tubes with black surround has been caused by
unwillingness of patent-owner Zenith to license Japanese companies.
However, Toshiba feels that the different geometry of the new pattern
eliminates infringement because it consists of black stripes between
phosphor stripes rather than black areas enclosing phosphor dots. In
Toshiba’s tube, the electron beam passing through rectangular slits in
shadow mask and impinging on a colored stripe also spills over onto
black stripes on both sides, as in Zenith's negative-landing scheme.
However, in the vertical direction the electron beam is wholly within
the phosphor stripe, as in conventional positive landing. Toshiba says
that an advantage of this “hybrid landing” is that changes in the earth’s
magnetic field encountered when the set is moved about a house
merely cause slight vertical displacement of electron-beam landing po-
sitions and have absolutely no effect on picture quality.

Sweden’s big office machine maker Facit AB. which is being acquired
by household products giant AB Electrolux, will be getting some heav-
ily electronics-oriented management in the deal. Just three days after
Facit announced employment cutbacks of 2,400 workers—about a
quarter of its work force in Sweden—it was disclosed that Electrolux
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France flooded with
low-cost East German
black-and-white tubes

Chinese up Trident
orders to 20

Laser waveguide
pumps data at 500
megabits per second

International newsletter

would acquire Facit. Facit has been hard hit by sharply increasing Japa-
nese competition and last year lost $11 million, with a similar loss ex-
pected this year.A basic reason for Facit’s troubles was its late start in
getting into electronic calculating machines.

The take-over brings Facit into the so-called Wallenberg industrial
empire and brings the company closer to the giants in the Wallenberg
stable—L M Ericsson, ASEA, and Saab-Scania—all with strong electron-
ics operations. The rescuer of Facit is Hans Werthen, once an electron-
ics engineer at AGA, who was put in charge of the floundering Electro-
lux in 1967. Within a year, he turned the company around, making it
one of the most successful and profitable in Sweden.

A flood of low-cost black-and-white television tubes from East Ger-
many has swamped the French market, causing concern among manu-
facturers who have been supplying France’s so-called “independent”
television-set makers. The East German tubes are going for prices “that
have no connection with the real business world,” says one French com-
pany that is hurting. East German tubes were virtually unknown in
France in 1970. Last year 37,000 were imported. And at the current
pace the 1972 total will be around 100,000. This number represents
about half the independent market—the TV makers that have not yet
been swallowed up by the Thomson group, Philips, or ITT. Observers
expect the flood to continue, probably taking close to 100% of the inde-
pendent market by the end of 1973, or about 20% of total French black-
and-white tube sales.

British avionics companies hope that the new order by the Chinese
civil aviation administration for eight more Hawker Siddeley Trident
three-jet passenger transports, making 20 in all on order, indicates that
the Chinese intend to standardize on Tridents for internal air services.
If so, the ultimate number ordered could be very large. Avionics orders
for the 20 aircraft are valued at between $7 million and $8 million.
Equipment is different only in minor detail from standard Trident
avionics fitted in British European Airways aircraft. The main avionics
equipment, the flight control system, is by Smiths Industries Ltd. The
first aircraft was handed over last Monday.

Using a double-heterojunction injection laser as the transmitting ele-
ment, researchers at AEG-Telefunken have achieved a bit transmission
rate of 500 megabits per second over an experimental mono-mode
fiber-optics waveguide system. This bit rate, claimed to be the highest
yet attained with such a laser, is made possible essentially by super-
imposing a dc biasing current on the laser’s drive current.

Double-heterojunction lasers allow cw operation at room tempera-
tures and, because they can easily be modulated, are one of the prime
contenders as transmitters in future fiber-optics communications sys-
tems. However, they suffer from short lifetime, which may be from a
few minutes to several hundred hours at best. To get around this prob-
lem, the AEG-Telefunken researchers are operating the laser in a quasi-
cw mode: the pulsing process is maintained only for a few micro-
seconds and is then periodically repeated.
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Small.

Cinch Dura-Con

Now you have an effective source for your micro-
miniature connector needs. Cinch can produce and
deliver these rugged reliable connectors on a
timely basis, with size 24 contacts on 0.050” centers.

These connectors utilize the proven pin-socket
contact system, where the pin, made from a pre-
cision spring cable, is the spring member. The
seven cable strands are fused in a hemispherical
weld, resulting in a strong fiexible shock and vibra-
tion resistant contact with assured alignment and
no discontinuities.

The Dura-Con pin is available in five sizes of Dura-

0.050" centers
Dependable. Available.

=y

Con D-configurations as well as single row strip
configurations. It can also be supplied in custom
insulators.

The size 24 contacts with 0.050” centers are sup-
plied factory terminated, with pigtail or wire leads.
Size 22 contacts, on 0.075” and 0.100” centers, are
crimp removable.

Cinch Dura-Con Micro-Miniature Connectors are
described in Bulletin PBC-174, available free on
request from Cinch Connectors, an Operation of
TRW Inc. Electronic Components, 1501 Morse
Avenue, Elk Grove Village, lllinois 60007.  cm-7203

TRW

CINCH CONNECTORS
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E ... and so simple any genius could have designed it.

CHERMeIectronic data entry

A NEW KIND OF KEYBOARD

with a uniquely simple design that utilizes scanning technique.
Key depression causes a matrix connection between decoder and multiplexer.
The LOW output of the decoder appears at the corresponding

multiplexer terminal. When the counter reaches the appropriate key code, cross
matrix continuity is sensed. The multiplexer then provides a HIGH output to
the monostable multivibrator causing a 1 millisecond pulse. This inhibits

the clock and stops the counter on the desired code.
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A NEW KIND OF KEY

with gold “crosspoint’’ contacts that eliminate the
two main causes of contact failure— (1) formation
of insulating chemical film on contact surfaces
and (2) mechanical interference of foreign
particles on contacts. This proven
design concept (Gold prisms at
right angles to each other)
provides high force per
unit of contact
area and
virtually
eliminates
contact
closure
interference
from foreign
particles.

10

IMPORTANT
“"MOST WANTED"’
FEATURES

1 Low cost 2 Long life

3 Low profile 4 Inherent 2 key rollover
5 Wire’"OR"able output

6 Low power (1.5 watt max.) 7 Custom designs
8 True typewriter sequencing

9 Only one power level input 10 High reliability

REST POSITION

OPERATED POSITION

Two-shot molded
ABS key cap

-«———Delrin key plunger

— Gold crosspoint
contacts

Gold ““crosspoint”’
contacts for
unexcelled reliability

Nylon enclosure

Mechanical life in excess of
10 Million operations

Terminals

FOR TECHNICAL DATA: TWX 910-235-1572

CHERRY

Makers of patented Leverwheel/Thumbwheel Switches, Matrix Selector Switches, Snap-Action Switches and Keyboards.

....or phone (312) 689-7600 ext. 7717. OR write:

CHERRY ELECTRICAL PRODUCTS CORP.
3600 Sunset Avenue, Waukegan, lllinois 60085
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all together!

Control confusion? Contact Guardian. Per-
haps the solution will be a solid state
device. Or, an electromechanical
relay. Or, a money-saving assembly
combining both! Our vast experi-
ence in solid state, hybrid and
electromechanical devices
assures you the most
effective possible
solution.
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Hyorid vs. Electromechanical ?

CUSTOM CONTROL PACKAGES for

seqguential switching at precise intervals.
In most cases, numerous standard Guardian
solid state devices could do the job. But, to
lower total cost, Guardian can combine
electromechanical and solid state into a
single package. The result? Unique solutions
to specific control problems demanding
adjustable time delay, priority logic, voltage
sensing, circuit isolation, or virtually any

switching problem your system might demand.

2 CUSTOM SOLID STATE CONTROL
PACKAGES that put a dozen functions
ranging from temperature sensing to time
delay and voltage regulation in a single,
miniaturized, low-cost module.

3 SOLID STATE RELAYS that perform
the function of electromechanical relays
with total isolation between control circuit
and switching output. Standard designs for
most applications—custom designs at
near-standard prices!

4 SOLID STATE TIME DELAYS in just about

any size, shape, form or delay range

your application can demand. Need 30 minute

delay? Guardian’s got it. A 25 millisecond
delay? We've got that, too. And they’re yours
right-off-the-shelf or in custom designs.

5 HYBRID TIME DELAYS AND RELAYS
for low-cost, dependable solutions to
perplexing design problems. At Guardian
they’re yours in standard and custom designs.

6 SOLID STATE VOLTAGE SENSORS
that protect other controls and motors
from the damaging effects of under-voltage
or phase loss during power outages and
“brown outs?

7 ELECTRONIC “ZERO CROSSOVER"
SWITCHES that form an electrical
“cushion™ between signal input and load power
by switching at 0.0VAC+10V.

COMPLETE
APPLICATION DATA

IS IN THESE

TWO FREE CATALOGS.

3

GUARDIAN"

GUARDIAN ELECTRIC MANUFACTURING CO. « 1550 W. Carroll Ave. o Chicago, lllinois 60607

At
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A New Concept
in LS| Circuit Design

With the opening of the first LocaLocic Design
Center in the Boston area, Motorola has brought
complete LSI design capability into the field under
the direct control of customer engineers. The Design
Center utilizes the Polycell system . . . industry’s
most practical approach for designing custom LSI.
The techniques are designed for use by customer
(systems) designers. In this system, Polycells
(proven, completely characterized logic cells, each
comprised of several interconnected components)
are handled as units on the computer as standard
building blocks.

At the Center you are assigned an office as a
base of operation during the course of your pro-
gram. If you are new to the Polycell system, the
Motorola design staff conducts a training program
and once a design is started, the staff can help with
any step in the sequence. Experience proves that,
after brief familiarization, a logician or circuit
designer with no prior background in semiconduc-

;:Q : e T ta tor design or processing can very effectively use
wm e . = the system.
'i_' - .:‘ t=] ,‘l -
L ad E The LocaLogic Design Center is a completely
:‘ —————ppr self-contained operation covering the design stages
o B 14 e ‘L # betweer} original logic definition and mask artwork
b ->-Comingn b~ v BT Ml o generation.

Custom LSI approaches are the answer to
increased system performance and lower costs.
Now these custom designs can be accomplished by
designers working close to their own facilities;
quickly, easily, economically, with utmost design
security. For complete details write to Motorola
Semiconductor Products Inc., P.O. Box 20912,
Phoenix, AZ 85036.

The Boston facility is the forerunner of design
centers to be located throughout the United States
and Free World. Investigate this new tool and make
LocaLogic a part of your design team.

LocaLogic is a trademark of Motorola Inc.

MOTOROLA LocALogGiICc

—the new concept in LS/ design
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You’ve got the kind of an organization
that demands instant, high-impact, full
spectrum visual communication.

We’ve got Digivue.

Communicate. That's the watchword for th
Seventies. And that's just what Digivue®
Display/Memory units do—with impact,
immediacy and memorability.

Digivue Display/Memory units deliver

Digivue Display/Memory unit is a digital

system that's a technological giant step
beyond the cathode ray tube.

Inherent memory, selective write/erase,
drift-free images, rear-projection capabilit
design adaptability, hard copy printout
potential—that's Digivue.

Digivue Display/Memory units are now

2512 x 512 addressable line panel at a

If you need fast, multi-purpose visual
communication with impact—in a business

units.

Electro/Optical Display

Business Operations C,
Owens-lilinois, Inc.,

P.O. Box 1035, Toledo, Ohio 43601
(419) 242-6543,

computer-generated alphanumeric or graphic
information at microsecond speeds. And a

plasma display device—the space age display

available in three different sizes: A 256 x 80
addressable line panel at a resolution of 33
lines perinch; a 256 x 512 addressable line
panel at a resolution of 50 lines per inch: and

resolution of 60 lines per inch that offers an
active display area for up to 4,000 characters.

school, hospital, transportation center—we've
got what you need. Digivue Display/Memory

Call or write: Jon Klotz, Marketing Manager

e

Y

Communication with Digivue units begins at a

at various locatlons,

and method of shipment. Digivue’s inherent
memory allows instant retrieval of this informa
without retresh requirements at any time.

president transmits a twelve-month cost projec
Terminal manutacturers note: Digivue’s slim p
depth allows for high-styled consoles and
attractive, unobtrusive placement in an almost
limitless variety of situations and locations.

assembly techniques for a new product line.
Because Digivue panels are transparent, rear-

even come close to.
d/With the help of a Digivue unit, a busy

important meeting—utilizing a combination of
rear-profjected graphics and computer-
generated alphanumerics.

Owens-lllinois

Circle 67 on reader service card

data processing center like the one plctured on
the opposite page, where computer-generated
information is directly addressed to Diglvue units

a/A Digivue unit in a shipping department refays
the day’s orders by catalog number, type, quantity

b/A Digivue unit on the desk of a financial vice

¢/Digivue units help a sales training class with

projected graphics in every color of the rainbow
deliver high-impact visuals no CRT system can

executive secretary prepares information for an

tion

tion.
anel

Display/Memory Units ! l

Digivue is a registered trademark of
Owens-Illinios, Inc.



Fluke problem solvers

Plug in true rms...
at the lowest price available!

Now you can put true rms to work in your Fluke 8200A for
just $595, and for only $750 in the 8400A. These are the
lowest prices offered for true rms in 4¥2 and 5%z digit DVMs.

But pride is only part of our story. Even at an unexcelled
low price, we offer performance the others don’t even begin
to match . .. for instance, ac or ac plus dc coupled measure-
ment capability.

Now look at low level accuracy. We measure low levels that
competitive units can’t touch. Why? because we use an
exclusive converter technique which doesn’t have square
law response limitations of thermal rms converters.

This same technique allows us to measure waveforms that
quasi-rms or distortion insensitive converters can’t handie.
And, we can do it up to five times faster than thermal
converters, Mid-band accuracy (50 Hz to 10 kHz) is 0.1%.

Fluke, Box 7428, Seattle, Washington 98133. Phone: (206) 774-2211. TWX: 910-449-2850/in
Europe, address Fluke Nederland (N.V.), P.O. Box 5053, Tilburg, Holland. Phone: (04250) 70130.
Telex: 884-52337/In the U.K., address Fluke International Corp., Garnett Close, Watford,

WD2, 4TT. Phone: Watford, 33066. Telex: 934583.

Circle 68 on reader service card

A crest factor of seven takes care of wave-
forms with a duty cycle as low as 2%.
Common mode rejection from DC to 60
Hz is greater than 120 dB.

These options are field installable. All
other features and specs are those of the
respective instrument. The Model 8200A is
a high-speed 0.01% 4%z digit voltmeter
with 60% overranging, auto polarity, and
auto ranging on all functions. It features switched input
filter, full 1000 volt guarding. Full muitimeter and systems
options are available. Base price is $995.

Fluke's Mode! 8400A is the ultimate bench and systems
DVM. It features an accuracy of 0.002%, 1 microvolt resolu-
tion, resistance measurements down to 100 micro ohms,
auto polarity and auto ranging. For $2450 you get five
ranges of DC from 0.1V full scale to 1000 voits with 20%
overrange. The switched filter provides better than 65 dB
noise rejection for DC, AC, resistance and ratio.

Both DVMs feature 1500V peak overload protection and the
ability to meet tough environmental specs.

For full details, call your nearby Fluke sales engineer or

contact us directly.




Probing the news

Analysis of technology and business developments

Two firms challenge noise cutter

Burwen Laboratories and DBX Inc. launch systems to compete with Dolby,
which has had recording noise-reduction field to itself for five years

by James Brinton, Boston bureau manager

Out of the hiss and noise of disk and
tape recordings has come the
Dolby-A noise-reduction system for
professional recording studios, but
after about five years alone in the
field, Dolby is picking up competi-
tion. Two firms, DBX Inc., Waltham,
Mass., and Burwen Laboratories
Inc,, Lexington, Mass., are begin-
ning to erode Dolby’s dominance.

The pioneer, Dolby Laboratories
Inc., New York and London, has
sold more than 9,000 channels of
noise-reduction gear to professional
recording  studios—5,000 channels
this year alone and half of these in
the U.S. But Dolby-A is no longer
the monolith it was a year ago.

DBX announced its professional
equipment last fall, and the com-
pany already has sold about 850
channels to more than 70 studios,
according to DBX chief, David
Blackmer. This seems a fast start for
a newcomer, especially one faced
with entrenched competition. Bur-
wen has about 20 systems in the
hands of dealers and recording engi-
neers, and although it has yet to
start full-scale production of its
model 2000, the firm has sales
agreements with several studios.

All three systems use dynamic
range compression to reduce back-
ground noise, but each goes about it
in different fashion. Since back-
ground noise is most prominent
when music is softest, all boost
prerecorded sound when it dips too
low to mask hiss and other recording
noise [see panel].

The DBX system is less expensive
than many models in Dolby’s pro-
fessional line. DBX’s stock-in-trade is
its four-channel model 187, selling
at $1,950, or $487 per channel. A
single-channel DBX printed-circuit
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card for a recording console costs
$325. The equivalent single-channel
Dolby unit is $600. Sixteen-channel
units are fast becoming the largest
selling class of noise-reduction gear.
Dolby’s new M-16 sells for $8,000,
while the forthcoming DBX-116 will
cost $6,800.

Burwen president Richard S. Bur-
wen, makes no pretense of cutting
his higher prices. “We are after the
perfectionists,” he says, and his pric-
ing seems to reinforce the statement.
His model 2000 noise eliminator
costs $6,500 for two channels. For
users with a playback-only require-
ment, he also offers a model 1000
dynamic noise filter—a two-to-four
channel device that makes use of
peak detection and fast-acting vari-
able-bandpass, variable-slope, ac-
tive filters to snip noise from the ex-
tremes of the frequency spectrum.

Priced at $6,100 for four channels,
the model 1000 cuts noise between
master tape and disk cutter, be-
tween an fm station’s studio elec-
tronics and its transmitter.

Pitching products. How is the
sales competition going? Dolby has
the advantage of five years of ac-
ceptance. Thus, to a degree, it has
become an industry standard. Since
all Dolby and Dolby-licensed sys-
tems conform to set specifications,
any Dolby recording can be played
back on any other Dolby-equipped
system. The same is true of DBX and
Burwen recordings, but there are far
fewer studios so equipped.

Dolby pitches its professional
equipment on the basis of the 10 to
15 dB s/n ratio improvement it
makes possible in recorded sound.
Since most professional tape record-
ers are in the 60-dB s/n ballpark al-
ready, Dolby-ized recordings gener-

ally run about 72 dB s/n. This
means that 90% of the background
noise is eliminated.

Who could ask for more? Hardly
anyone—until the advent of Burwen
and DBX. “Even though the back-
ground noise on a record is 70-dB
below signal level,” says DBX’s
Blackmer, “it is perceptible. Even
Dolby recordings have a ‘veil’ to
them,” he maintains, “which listen-
ers may not be fully aware of, but
which they quickly notice upon
comparison with DBX recordings.”

Because DBX and Burwen systems
use more compression and expan-
sion than Dolby, their resulting re-
corded sound is further above noise
level than Dolby’s. Instead of an
added 10 to 15 dB, DBX and Burwen
say that studios using their gear can
add 20- to-50 dB and so 90- to | 10-
dB s/n ratios are obtained and dy-

Sllencer. Ray Dolby, whose noise-reduction
system is a standard, faces a challenge from
two New England firms




Amphenol brings you a whole new line of
fans. Etri, from France. A complete,

established line of axial fans. With solid
design advantages that make them the

most widely accepted fan in Europe.
Built to last longer by design.

Aluminum Frame,
Not Plastic
Non-deforming
aluminum body
designed to conduct
and dissipate motor
heat. protecting
bearings and sensitive
motor parts from
premature burn-out
and wear-out.

A Lightweight Rotor, Not a Heavy One
Designed to place less stress on the bearing
assembly. Laminations and windings are
stationary. Fan blades are lightweight self-
extinguishing plastic or aluminum alloy.

Ball Bearings, Not Bushings
Ball bearing shaft assembly is designed
to reduce the friction that wears out
conventional bushing-design fans before
their time has come.

Standard models can handle almost any job basis and brings them to you. You get a broader

be it an industrial, military, or space applica- component selection and increased design op-

tion. Customized designs take over where the tions. For more information, contact: Alliance

standard line leaves off. We welcome special Marketing Service, Amphenol Sales Division,

ventilation problems. 2875 South 25th Avenue. Broadview, Illinois
Etri is not new. Etri backed by Amphenol 60153.(312) 345-4260.

is new. It's one of the first products from our
Alliance Marketing Service. Amphenol's AMS BUNKER AM P H E N O L
selects the best components on a world-wide RAMO
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Probing the news

namic range is broader in propor-
tion.

Morley Kahn, vice president and
manager of Dolby’s U.S. oper-
ations, maintains that there is a sig-
nificant advantage in dividing up
the audio spectrum into four bands
which operate independently of
each other. “With a single-band sys-
tem, any strong input—regardless of
frequency will, in essence, provide
very little electronic noise reduction.
And if the program material and
noise are far apart in frequency, the
program material will not mask the
noise.”

With four bands, he contends, “if
the program material and noise are
considerably apart in frequency, the
band where the program material is
not present to any substantial de-
gree will continue to provide elec-
tronic noise reduction.”

The problem with this approach,
according to DBX and Burwen, is
that the transfer coefficient of the to-
tal system from tape recorder to

[ « o~ —~y— =

playback must be perfectly cali-
brated.

Kahn emphasizes the importance
of proper calibration in the Dolby
system. And he adds that no matter
what noise reduction system is used
“if the entire tape system, including
noise reduction electronics, isn’t
properly adjusted, the results will be
deficient. With a single-band com-
pandor (compression-expansion)
system,” says Kahn, “you cannot
have even 10-dB of noise reduction
without audible effects.” DBX’s
Blackmer, in turn, notes that “the
large amounts of high frequency
pre-emphasis in the DBX and Bur-
wen systems makes such side effects
inaudible.”

On the other hand, DBX and Bur-
wen note that multiband systems
may separate a loud fundamental
from its weaker harmonics—or pulse
from its Fourier components. This
places a burden of extreme phase
accuracy on the tape recorder elec-
tronics—and often tape recorders
are deficient in this area. This is per-
haps the explanation for the “veil”
which Blackmer claims to notice as

All three major noise-reduction systems use dynamic-range compression
prior to recording, and on piayback, they expand signals to the original pa-
rameters. But each system handles the job differently. Dolby-A operates by
dividing the audio spectrum into four bands and applying a 10- to 15-dB
boost to individual bands when audio input falls below a preset level. As-
suming that the playback and record levels are properly set, Dolby-A can
increase signal-to-noise ratio from 10 to 15 dB with no perceptible effect on
the program material.

DBX treats the audio frequency band as a whole, but because tape hiss
inc-eases with record signal amplitude, high-frequency pre-emphasis is
added at the input of this system. This boost, which rises to 20 dB, begins at
1,600 Hz. A voltage-controlled amplifier with a dynamic range of 130 dB is
controlled by a so-called true-rms detector circuit. This circuit gives a more
accurate reflection of musical dynamics and peaks than other detectors,
say its developers.

The sensor tracks the incoming signal and compresses it by a 2:1 ratio.
On playback, the signal is expanded to its original dynamic range, and the
high-frequency boost is removed. The full audio band is treated as a unit,
and the system offers 20- to 30-dB s/n improvement with overload charac-
teristics, said to be capable of withstanding 24- to 26-dB peaks without dis-
tortion.

The Burwen model 2000 is similar to the DBX system, but it differs by use
of peak detectors and the addition of low-, as well as high-frequency pre-
emphasis. Burwen offers three different frequency-weighting curves suited
to recording speeds of 15 inches per second, 7.5in./s,and 3.75in./s. Bur-
wen has selected a 3:1 compression ratio, and thus, in theory, its equip-
ment can obtain a signal-to-noise ratio higher than is possible with the other
two systems; Burwen claims a 110-dB signal-to-noise ratio for music pro-
cessed through his equipment; thus, figuring the average studio tape ma-
chine as capable of 60-dB s/n ratio, the s/n improvement should be ap-
proximately 50 dB.
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the key difference between his sys-
tem and Dolby’s.

DBX and Burwen also sell on the
basis of “head-room”—the ability to
handle orchestral peaks. They argue
that a low-level sound may have
peaks 20 to 28 dB higher than its av-
erage level.

Both Burwen and DBX make
peak-reading volume unit (VU) me-
ters, and say that most recording en-
gineers are impressed when sounds
that barely wiggle their standard vu
read 20 dB or higher on peakmeters.
Both Burwen and DBX claim that
their systems handle such transients
better than Dolby equipment—DBX
claims 10 dB of extra head-room. In
addition, Dolby’s competitors claim
that the Dolby-A system clips these
peaks because of overload.

Consumer market. But Dolby-B,
the system for consumers, seems al-
most unassailable. The company
has signed more than 45 licensees
within the high-fidelity community,
asserts Dolby’s Kahn. And things
can only get better. ICs made by Sig-
netics Corp. will soon replace dis-
crete components in the Dolby-B
system (see p. 31).

Use of Dolby-B is expanding fast.
Until now restricted to use with
open-reel tape recorders and cas-
sette decks, Dolby noise-reduction
systems already are finding appli-
cations in fm broadcasts and thus in
fm tuners.

DBX competes with, and comple-
ments, Dolby in the home. The DBX
$155 model 117 consumer unit uses
many of the same principles as DBX
professional units, but instead of
aiming to improve tape recording, it
is largely aimed at expanding the
dynamic range of prerecorded mu-
sic. But because the 117 reduces its
internal gain when music grows
softer or is absent, it also acts as a
playback noise-reduction system.

Sales of DBX to date have been
not only production-limited, but
limited geographically to the North-
east. DBX is building its distribution
network and moving into larger
plant, but so far, it has only been
able to produce about 400 model
117s a month.

As Blackmer points out, “Until
these things are selling in much
higher volume, we are not going to
be able to take advantage of custom
integrated circuitry.” il
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Probing the news

Solid State

Interface sales set growth pace

Economies through increasing complexity and second-sourcing attract
buyers for applications like data communications and MOS interfacing.

by Paul Franson, Los Angeles bureau manager

Interface circuits, the stepchildren
between analog and digital circuits,
are approaching maturity, with
rapid growth and extensive second-
sourcing, accompanied by more in-
terest in cost than technology or
specifications. Sales of interface cir-
cuits have grown about 100% over
last year, says Charles Phipps, man-
ager of strategic planning at Texas
Instruments, Dallas. “They’re not
the largest of the linear segments,
but are one of the fastest-growing.”
Phipps says that the total interface
market, by TI’s definition, was about
$15 million in 1971, and it will be
over $25 million this year.

William Howard, linear IC prod-
uct manager at Motorola Semicon-
ductor Products division, Mesa,
Ariz., defines interface circuits as
those “connecting the analog and
digital worlds.” In practice at Moto-
rola, he adds, “it’s the parts that
have an analog signal input and
digital output, or vice versa.” Larry
Housey, linear product manager at

MC75113
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Ti, defines interface circuits as ones
with inputs and outputs at different
logic levels. Generally, this means
line drivers and receivers, sense am-
plifiers, peripheral and memory
drivers, and sometimes, other parts.

However they are defined, the re-
cent spurt in the development and
sales of interface circuits can be at-
tributed to several interacting fac-
tors:
®m The growth of data-communi-
cations systems and a corollary in-
terest in party-line applications.

a The realization that system costs
can be cut through the use of more
complex interface circuits and
through the competition stemming
from second-sourcing,.

m The need to interface MOS cir-
cuits, particularly memory devices,
with solid-state TTL and with power-
consuming devices, such as trans-
mission lines and light-emitting
diodes.

One of the fastest growing areas,
says Ronald D. Campo, manager of
Motorola linear integrated-circuits
planning, is line drivers/receivers,
up 104% over last year. The present
market, he says, is $15 million. In
telephones, Motorola’s 1488/9 quad
RS-232-C drivers and receivers
seem the standard, but TI has just
introduced a receiver, the 75152,
that can be used in both RS-232-C
and MIL-STD-188C applications. RS-
232-C, an EIA specification for inter-
face circuits, details the relation-
ships among input resistance, volt-
age, and switching speed. MIL-STD-
188C is essentially its military coun-
terpart. Motorola’s Howard is con-

For party lines. New Motorola line driver is
useful where several drivers and receivers
share a common line

centrating on commercial parts be-
cause he sees a much larger market
for them.

Communications. There’s more
new activity in twisted-pair line
drivers and receivers than in RS-
232-C, reflecting the growth and
lack of standards in peripherals and
other computer applications. The
big push here is to party-line appli-
cations, including tri-state outputs
that can be tied together to obtain
an OR gate. A party-line connection
is a parallel attachment of a number
of units to a single bus line. For in-
stance, a number of line receivers
and transmitters may be connected
in parallel to one line so that each
one could talk with the others. An
alternative is a switching system
that permits any circuit to choose
which other one to talk to. The Dig-
ital Equipment Corp. PDP-11 mini-
computer uses this type of party-line
circuit, which DEC calls Unibus. It’s
the coming thing.

Even in second sourcing TI's
75107 and 75108 receivers, Moto-
rola has added diode-protected in-
puts to prevent damage to the re-
ceivers caused by circuit
malfunctions or disconnected pe-
ripherals putting large common-
mode voltages on party lines. Other
attention to party-line operation is
shown in the new TI 75150 dual-line
receiver, with a low input current of
under 100 microamperes, according
to TI. This permits as many as 100
receivers to be used on a line in bus-
operated systems.

Two new parts from TI and Moto-
rola share type number 75113, but
they are different. However, both
are party-line-oriented. The TI
SN75113 is a dual tri-state line
driver with differential output for
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The Big Sweep

it’'s a whole new
generation of solid
Yy state sweep oscil-
| lators from Singer.
The 6600 Sweep
Oscillator with its
wide selection of
plug-ins covers the
100 kHz to 18 GHz
range. Below 1000
MHz, you have as
. . many as three units
from which to choose the one best suited to your
application. One model includes a power-set meter

-

100 kHz-18 GHz.

adjustable over a 140 dB range for applications
requiring sweeper and signal-generator-like perform-
ance. Microwave plug-ins are pin-leveled, internally
or externally, all the way up to 18 GHz. And with a 20
dB power control range. But there is much more
than exceptional performance to the 6600.

The uncluttered front panel with its lighted, push-
button controls, makes operation self-evident and
confusion-free. With four sweep modes, full band,
marker, AF, and manual—each with frequency
markers — the 6600 sets a new standard for ease and
flexibility of operation.

Take a little time to find out more about the big
sweep. Write for complete data bulletin now.
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Solid State Sweep Oscillator Model 6600 -

SINGER

INSTRUMENTATION

The Singer Company, Palo Alto Operation + 3176 Porter Drive, Palo Alto, Calif. 94304 « Telephone (415) 493-3231,
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Probing the news

driving balanced lines. The Moto-
rola MC 75113 is a single differ-
ential party-line driver that takes
another approach to disconnecting
the part from a bus. Unlike most
drivers that have a single current
source switched between the two
output lines, the Motorola  device
has a matched current source on
one line and a current sink on the
other.

The currents are switched on and
off in response to inputs, and all
drivers connected to a line appear as
open circuits unless they are on.
Compared to the tri-state connec-
tion, this eliminates the need to dis-
able the drivers when not needed to
transmit. This also provides twice
the differential signal for driving
signals over transmission lines
nearly four miles long. The bal-
anced currents in the line also re-
duce crosstalk.

Another factor is reducing costs.

What

you don’t Know

about

custom CMOS

!

can hurt you.

What we know about it could revolutionize

your product.

At Micro Power, custom CMOS means proven

production processes, a service approach
that lets us perform as an extension of your
own design and manufacturing departments,
and a way to make your product smaller,
less expensive and easier to build.

It also means advanced technology like
High-Density CMOS (example below), a
technique employing two-layer metallization
for interconnecting circuit elements.
HD/CMOS saves chip real estate, lowers
power needs, and slashes costs.

Learn more about these very real possibilities.
You can start by learning more about us—
just circle reader service number 245.

We can help.

MICRO POWER SYSTEMS

3100 Alfred Street, Santa Clara, California 95050

Germany

Richard Biadowski

8 Miinchen 23, BismarckstraBe 12
Telefon: Miinchen (0811) 345600
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AR ROR RS A

SSEEERE

e 1
[ i e
=l

o 2
)

i e

74 Circle 74 on reader service card

Telephone (408) 247-5350

Japan

Yas Kanazashi

21 Mori Bldg., 2-2-5 Roppongi
Minato-ku, Tokyo

Phone: 586-0471

Motorola’s Campo says, “People are
becoming much more cost-con-
scious.” And Howard agrees, “Users
want fewer packages—quads, not
duals, for example. That’s one rea-
son we think our quad MC 1488
and MC 1489 RS-232-C line driver
and receiver have become so popu-
lar with many second-sources.”

Quads and duals account for part
of the increased complexity in inter-
face circuits. since these circuits re-
duce the number of parts and cut
user costs. But even further integra-
tion is in the works. The leader here
is probably TI with its new MsI TTL
SN55329W eight-channel driver for
core memories. This part, now avail-
able only in 24-lead flatpack with a
$50.50 price in quantities of 100, is
for military applications, as is its
complex complement, the 55236
dual sense amplifier and data regis-
ter, which TI claims is the first MSI
sense amplifier produced. Like the
driver, it’s a military part.

Another way to cut system cost is
with combination line-re-
ceiver/transmitter circuits. National
Semiconductor, Santa Clara, Calif,,
has announced four such trans-
ceivers—all quads and tri-state—
called the 7833, -4, -5 and -9. But
this increased integration in one
package likely foretells other devel-
opments, although cost problems
with large packages and power dis-
sipation may limit the trend. In fact,
Dick Brunner, Motorola appli-
cations engineer, sees little need to
integrate further.

Second-sourcing is active. Just as
increased complexity can reduce
prices, so can second-sourcing, with
its increased competition. Typical of
the second-sourcing in the industry
is Motorola’s recent introduction of
a number of TI sense amplifiers,
such as the SN7520 series, line
driver/receivers in the SN75107
series, peripheral drivers in the
SN75450 series, and memory drivers
§N55325. T1, in turn, has introduced
its version of National Semicon-
ductor’s DM 7820 dual differential
line receiver (75782), DM7830
driver (75183), and TTL-to-MOS volt-
age translators DM7800 (75180). T1
is also making the Fairchild 9614
driver and 9615 receiver as the
75114 and 75115. Motorola is plan-
ning to introduce its version of the
National Semiconductor MHO0026
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MSI TTL memory driver. from Tl comes a new |nterface c1rcu1t for use in high-speed military

memory systems.

MOS clock driver in December.

One of the largest growth areas is
the interface between MOS and TTL.
Until recently, users depended on
parts designed for other uses. such
as line receivers and drivers. In fact,
Ti has recently introduced an im-
proved version of its 75107 line re-
ceiver and calls it the 75207 sense
amplifier. recommended for 1103-
type memory circuits. The company
has also introduced parts specific-
ally designed to interface with the
popular 6002 and 1103 MOS RAMs,
neither of which is TTL-compatible.
The 75361 drives the circuits, and
the 75370 is a dual-bit driver/sense
amplifier for the 6002. Motorola is
also preparing parts for both the
1103 and 6002. The 1103 ideally re-
quires current sensing, but the 6002
requires a special mterface. since the
output sits at about 7 volts.

Sense amps and sales. Ironically,
although the new MOS-to-TTL parts
may cut deeply into the market for
traditional core sense amplifiers as
semiconductor memories replace
cores in many applications, the MOS
translators themselves may have a
relatively limited life span as MOS
parts become low-threshold and
TTL-compatible. For the present,
however. sense amplifiers seem to
be holding up.

Motorola’s Campo. who says his
company supplies about half the
sense amplifiers commercially sold,
finds sales up about 20% over the
figure of last year. He expects sales
to level off in another two or three
years. One strength is, oddly
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enough, sense amplifiers for plated-
wirc memories. These sensitive am-
plifiers, with their tight specifica-
tions. are popular in Japan, and
they are also finding applications in
tape heads and disks, strain gages,
and bubble memories. Ti has just in-
troduced a medium-scale integrated
sense amp with sensitivity of 2 milli-
volts, half that of most core sense
amplifiers.

Peripheral drivers have come in
for their share of attention. Art
Fury, linear product marketing
manager at National, says, “Some
interface devices don’t last too long
in these applications because elect-
romechanical loads are destructive
to 1Cs. But we have products in our
line such as the LM309 and LM380
that are designed to work with these
loads. At Motorola. Howard says
that there have been problems oper-
ating monolithic peripheral drivers
in the safe part of the voltage-cur-
rent curve because output transis-
tors are pushing IC voltage specifi-
cations.

He says that Motorola is working
with output transistors having 60-v
ratings. Fairchild Semiconductor, as
a major supplier of light-emitting-
diode displays, is pushing circuits to
interface from MOS levels to LED
voltages, usually 1.6 v. David
Whetstone, computer marketing
manager for linears, says that the
need for this circuit has picked up as
calculator business has grown. The
firm will introduce a LED driver with
brightness programable with a
single resistor.

-

it’s so easy to take. ..

You can replace your thermopile with a
SBN PYROELECTRIC DETECTOR.

®* BROADBAND RESPONSE—
UV to microwaves
® HIGH SENSITIVITY—
> to 125 V/W
FAST RESPONSE—
better than 5ns
NO CRYOGENICS—
operates from —40°C to 90 °C
RUGGED AND
NONHYGROSCOPIC
This package includes a sensing element
plus a integral FET and fits a standard 9

pin miniature tube socket. Available from
stock for only $125.00.

Call us at 216/248-7400 with your IR
detection and measurement problems.

HARSHAW

THE HARSHAW CHEMICAL COMPANY
DIVISION OF KEWANEE OfL COMPANY

Crystal & Electronic Products Department

6801 Cochran Road « Solon, Ohio 44139
(216) 248-7400
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Probing the news

Instruments

Manufacturers streamline sales pitch

Direct mailing to engineers and return-coupon advertisements are

among new marketing methods seeking to cut costs on low-priced lines

by Michael J. Riezenman, Instrumentation Editor

Although the engineer may pay less
for his instruments from now on as
instrument makers continue the
trend to lower-priced models, this
economy is not without its price:
The salesman can no longer afford
to treat him in the style to which he
has become accustomed. As manu-
facturers try new marketing ap-
proaches to cut the costs of sales as
they have cut the costs of produc-
tion, they must modify their custo-
mary applications help and repair
service—at least for the lower-priced
models.

The buyer must carefully eval-
uate the warranties offered, partic-
ularly with inexpensive instruments,
because the prices that go with the
new marketing approaches leave
little margin for service costs. These
include direct mail, free trial offers,
advertisements containing order
blanks, and more widespread use of
distributors.

One of the most talked-about in-
strument success stories of the year
is H-P’s electronic slide rule, the
HP35. That this shirt-pocket calcu-
lator in itself has been a success is
undeniable; that the credit for its
tremendous sales should go to the
direct-mail campaign used to mar-
ket it is not nearly so clear. An H-P
spokesman asserts that the company
is being flooded with orders for the
$395 calculator. But he doesn’t
know how to compare the success of
direct mail with that a sales staff
would have had. “How do you com-
pare what you might have gotten
with what you’ve got?” he asks. The
spokesman says that, although H-P is
considering the mail-order ap-
proach for more products, the com-
pany will wait to see what success
others achieve before proceeding.
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Then, he says, “if it looks good, we’ll
doit.” .

Getting sales costs down. While
manufacturers hesitate to try new
marketing techniques, the propo-
nents of the direct-mail approach
claim that it is one of the few sales
methods that can get the cost per
sale down to a reasonable level.
Raymond Daniel Speer, president
of Speer Marketing Services Corp.,
New York City, for example, says,
“Direct-mail is a versatile, strong
communications medium in which
the timing is under the complete
control of the manufacturer, and the
freedom for creative expression is
wide.”

Don Kerr, manager of sales pro-
motion at General Radio Co., Con-
cord, Mass., seems to agree. His
company, which has computerized
its mailing list, includes qualifying
data on each addressee. “Where be-
fore, the average mailing to custom-
ers interested in noise-measuring
equipment might have reached
45,000 people, it now reaches about
30,000, and those 30,000 are more

Throwaway. Fred L. Katzmann (right) presi-
dent of Ballantine Labs, feels that new war-
ranty concepts are needed for low-cost in-
struments. James F. Helfrich (below),

marketing manager at Dana Labs, specu-
lates that throwaways may be the answer.

apt to be interested,” Kerr points
out. GR can program its computer to
select addressees by plant size, in-
dustry, title, occupation, or other
parameters.

Tektronix Inc., Beaverton, Ore.,
began a direct-mail program for its
$800 J16 digital photometer-radi-
ometer late in August, two months
after the instrument was introduced.
Bob Chamberlain, program super-
visor, says that results of the sales
program are not yet known. The J16
was chosen as the Tektronix guinea
pig for the mail-order plan because,
says Chamberlain, “it’s simple
enough, and it doesn’t need a dem-
onstration.” Other instruments, he
adds, “need a complete technical
explanation so a guy can under-
stand their full capabilities.”

Although the J16 direct-mail pro-




gram is the only new plan actually
under way, Tektronix is looking into
other “alternatives to reducing our
field-engineering efforts,” Chamber-
lain says. William Buecker, head of
corporate advertising at Tektronix,
says that that a sales force for low-
priced instruments may be elimi-
nated entirely. Most other manufac-
turers are more cautious when it
comes to direct-mail advertising.
Richard M. Haddad, Vice president
of marketing at Krohn-Hite Corp.,
Cambridge, Mass., for example,
notes that sales representatives start
complaining about the cost of sales
when the price of an instrument
drops to about $300. “I frankly fore-
see problems in sales of low-cost in-
struments and have not come to a
clear conclusion as to how they are
going to be solved,” Haddad says.

Confidence. “One partial solu-
tion,” Haddad suggests, “could be
increased dependence on the combi-
nation of advertising and direct-
mail selling. This implies customer
confidence—he must believe in you
and your product before he’ll fill out
an order blank and send it off. Free
trials also will be of some help
here.”

Some manufacturers are using
advertisements that include order
blanks, which the reader is asked to
fill out and mail. The John Fluke
Manufacturing Co., Seattle, Wash.,
is using this approach and others to
market its new model 8000A digital
multimeter. The $299 instrument is
being offered on a 15-day free-trial
basis, and can be paid for by check,
company purchase order, or one of
several credit cards.

But the new marketing ap-
proaches are not without problems.
One problem that William R. Weir,
marketing vice president for Weston
Instruments Inc., Newark, N.J.,
notes for all direct-sales approaches
is that above some fixed level—usu-
ally $250—buyers consider instru-
ments capital equipment, not ex-
pense items. That means a lot of
extra paper work for any engineer
. who'd like to submit a simple order
blank to a manufacturer for fast de-
livery of an instrument. Therefore,
while evaluating various new ap-
proaches, Weston is sticking with its
distributors, at least for now.

Weir’s attitude is shared by J.E.
Niebuhr, instrument group market-
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ing manager for Systron-Donner
Corp., Concord, Calif, who has
been giving a lot of thought lately to
marketing low-cost instruments.
Most of this company’s products are
sold through factory salesmen and
representatives, but, he adds, “for a
$200 sale, it's hard to convince a
salesman to do it.”

He admits that “more innovative
marketing techniques are needed.”
In searching for these new tech-
niques, Systron-Donner tried the
mail-order approach, but, says Nie-
buhr, “it doesn’t replace a distribu-
tor.”

Will reliability suffer? Whether
manufacturers choose direct-mail,
order-soliciting ads, distributors, or
something else, the thing the user
must weigh carefully is the effect the
new marketing methods will have
on service—especially on warranties.

“Inexpensive doesn’t mean unre-
liable,” says Albert Oliverio, mar-
keting manager for H-P’s electronic
product group in Palo Alto, and
most other manufacturers agree.
However, even the most reliable
product will suffer a certain per-
centage of failures, and if the manu-
facturer must repair a faulty unit
during its warranty period, his cost
for doing so must be reflected in the
instrument’s price.

“In  effect,” says Fred L.
Katzmann, president of Ballantine
Laboratories Inc.,, Boonton, N.J.,
“putting a long warranty period on
an instrument is equivalent to forc-
ing the customer to take out an in-
surance policy on it—whether he
wants one or not.” On an expensive
instrument, the price of this insur-
ance premium is a small fraction of
the total cost, but, Katzmann points
out, the minimum cost of any ser-
vice call associated with a malfunc-
tion is pretty much the same, re-
gardless of the price of the
instrument—about $50. Hence, the
warranty costs of a low-priced in-
strument look big when considered
as a fraction of the total selling
price.

Katzmann points out that some
manufacturers get around this prob-
lem by spreading the costs of in-
warranty repairs over the pricing of
their entire product line. This effec-
tively makes the purchaser ‘of ex-
pensive instruments pay for repairs
on the cheapies, he says. Since this

Free trial. Fluke's 8000A digital multimeter
is being offered on a no-ooligation 15-day
trial basis by ads that solicit orders directly.

To market. Whether the success of the
HP35 calculator can be attributed to H-P's
use of direct mail cannot yet be determined.

is patently unfair, and since the
whole name of the low-cost game is
to keep prices pared to the bone,
Katzmann feels that the only solu-
tion is a different warranty concept
for low-cost instruments.

The warranty on his company’s
new $325 80-megahertz counter, for
example, provides for free servicing
for 90 days and a fixed-fee repair
charge of $35 for the remainder of
the first year. The $35 fee, coupled
with a maintenance and calibration
section in the operator’s manual,
provides an incentive for the user to
undertake simple repairs himself.

A clue about the direction in
which low-cost instruments may be
heading can be gleaned from a com-
ment by James F. Helfrich, market-
ing manager at Dana Laboratories,
Irvine, Calif. Dana which has been
offering low-cost instruments for
three years, thus far has offered the
same warranty and service on its low-
cost line as it does on its more expen-
sive products. “But,” Helfrich says,
“the way these low-priced instru-
ments are going we may eventually
get to,the throwaway stage.” O
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Communications

AT&T moves to capture data market

The Bell System’s entry into data communications seems likely to get
FCC approval by April, when the plan is to start building a 96-city network

by Ray Connolly, Washington bureau chief

Success appears likely to bless the
Bell System’s effort to gain the Fed-
eral Communications Commission’s
approval of its entry into the data-
communications business by April
1973. And if it does succeed by then,
the American Telephone & Tele-
graph Co. New York City, plans to
have a nationwide Digital Data Sys-
tem linking 96 cities in operation by
1976, say sources in the communi-
cations industry and the White
House Office of Telecommunica-
tions Policy.

FCC approval is particularly likely
in view of the Nixon Administration
plans for creating a stronger busi-
ness-oriented majority at the com-
mission. Speculation is that a re-
oriented commission will approve in
principle the AT&T application to in-
terconnect Boston, New York,
Philadelphia, Washington and Chi-
cago as the beginning of its network
using Bell’s data-under-voice (DUV)
technique [Electronics, Oct. 25,
1971, p. 34]. This will leave the reso-
lution of the stickier issue of what
represents “fair competition” and
the related questions of cross-sub-
sidization of services by AT&T to a
more prolonged inquiry.

“There is about five years of work
for lawyers in Washington in the
chewing over of the whole subsidi-
zation issue,” says John Sodolski,
communications and industrial divi-
sion vice president at the Electronic
Industries Association, Washington,
D.C. Nevertheless, he believes other
specialized carriers like Microwave
Communications Inc., who will be
offering broader chunks of band-
width than with DUV. “will be able
to compete” with AT&T. “It will be
like selling computers against IBM—
it’s hard, but it can be done.”
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However, James J. Lenehan, vice
president of Collins’ Microwave
Div. does not believe AT&T will
hamper the growth of specialized
common carriers. “l would suspect
that AT&T just wanted to show that
it was aware of what was happening
in the marketplace, and wanted to
show its stockholders and the indus-
try that it was going to take an ag-
gressive posture,” he says. “But I
don’t think that this will affect the
viability of the MCIs and Datrans,”
Lenehan insists.

AT&T Long Lines officials say the
company doesn’t expect to file with
a new tariff for the Digital Data Sys-
tem until market studies are com-
plete and that this could take
“about six months” after FCC ap-
proval of its entry into the private-
line digital market. But their com-
petitors are expected to challenge
them on this point before the com-
mission. Says one, “How can the
commissioners judge the ‘fair com-

petition’ issue if no one knows what
it will cost?”

Speculation that AT&T may be
asked to set up a separate corporate
entity for its DDS is an issue AT&T
says it has “under consideration.”
Still, the company makes clear it is
not anxious to do so, noting it is
“quite pleased with the way we are
meeting the needs of data users”
with the existing organizational
structure.

There is also the possibility, ac-
cording to Washington sources, that
the FCC will grant AT&T approval
of its data system, provided the
communications giant agrees to
chop off Western Electric, its manu-
facturing arm. But AT&T is. ex-
pected to fight such a proposal, and
“resolution of that point could take
years,” says an FCC source.

Technologies. Through the data-
under-voice (DUV) technique, its ini-
tial approach to digital trans-
mission, AT&T says it will use “a new

1

The prospect of competition from AT&T is arousing surprisingly little concern
among other U.S. communications-equipment manufacturers. They are
presently much more worried by competition from foreign suppliers offering
appealing credit terms on the microwave hardware needed by U.S. special-
ized carriers—terms that U.S. makers cannot match.

“We are concerned that large, foreign, government-supported electron-
ics industries can come into this country and get a foothold that could af-
fect our day-to-day business,” says James J. Lenehan, Microwave division
vice president of Collins Radio Co., Dallas. ‘We have to be very aggressive
and come up with something to counter it,’”’ he says, noting that Collins’ re-
cent contract with MCl included some financing.

Nevertheless, General Electric of England recently became the third for-
eign vendor to supply MCI with hardware financing, following CitCom Sys-
tems of France and L. M. Ericsson of Sweden. Dallas-based University
Computing Co.'s specialized carrier, Data Transmission Co. of Vienna, Va.,
says it is still negotiating with Nippon Electric Co. of Japan and other ‘ven-
dors’’ for hardware in its proposed switched digital net [Electronics, May

22, p. 49].
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terminal developed to convert a dig-
ital bit stream into a form suitable
for transmission in an otherwise
unused portion of the bandwidth on
existing 4-gigahertz and 6-GHz mi-
crowave radio channels.” Without
displacing any existing analog chan-
nels on existing microwave radio re-
lay systems, a DUV digital channel
group of 1.544 megabits per second
could comprise as many as 460 data
channels at the slow 2.4-kilobits-
per-second transmission speed. The
digital channel group, says AT&T, “is
compressed into a 444-kilohertz
bandwidth for transmission over
each radio channel in a microwave
route.” In a fully developed micro-
wave system of 18 radio channels, a
data rate of 27 Mb/s can be trans-
mitted.

Within one year of establishing its
service between two adjacent points
on the initial five-city net, AT&T says
multipoint service would be offered.
This would provide full duplex, syn-
chronous end-to-end digital trans-
mission.

Beyond DUV. Looking farther into
the future, AT&T says it is consid-
ering up to six other transmission
techniques for its DDS network be-
yond DUV. These are:
® 6.312-Mb/s digital lines for dig-
ital voice channels over repeated
wire-pair cables on distances up to
500 miles.
® A 13.29-Mb/s coaxial master
group digital system.
® A 20.2-Mb/s digital radio system.
® WT 4 digital transmission lines oh
coaxial cable.

" An 18 GHz digital radio link that
would be “operational in the latter
half of the decade.”

Cost of DUV links between the ini-
tial pairs of five cities will run to
about $1.3 million, says AT&T, a fig-
ure it contrasts with the $2.2 million
that would be required to add an
equivalent number of data channels
without using the data-under-voice
technique. The new facilities, in-
cluding four outside repeater plants,
will be capable of “economically
and efficiently” handling such ser-
vices as “series 8000 channels for
transmission of 50-kb/s data, trunks
for the Data-Phone 50 service, high-
speed data channels such as 1.344-
Mb/s or 1.544-Mb/s channels, and
for other uses which may be devel-
oped in the future.” O
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When your machine has more to say,
IEE rear projection readouts let it speak
out with an eloquence that make other dis-
play systems seem taciturn.

For instance, just one IEE rear projection
readout will improve the vocabulary of your
machine with up to 64 new phrases ex-
pressed in any combination of alphanumer-
ics, in any language, accompanied by the
symbols of any discipline, all displayed in a
variety of colors and in the type styles that
g0 best with your panel decor.

No gas discharge tube, or LED or what
have you, can make that statement.

IEE units communicate — loud and clear!

Our big Series 80 rear projection readout
lets your machine shout in huge 3%-inch
characters. Or we can say things discretely
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| SYSTEMS

IEE Readouts
provide the
vocabulary.

with our fit-anywhere 2 x %-inch Series
345 model.

All with single-plane viewing, variable
brilliance, and the capability to change vo-
cabularies right in the field. To assist, we
have a powerful new low-cost hybrid driver/
decoder for any of the readouts. Plus a host
of other driver/decoders. .. all, competi-
tively priced . . . purchased separately or cus-
tomer mounted.

Rear projection readouts give you an or-
der of display versatility a world apart from
other techniques, and IEE builds more of
them than anybody. Send today for our
Short-Form Catalog on units that are long
on talk. Industrial Electronic Engineers,
Inc., 7740 Lemona Ave., Van Nuys, Cali-
fornia 91405. Telephone: (213) 787-0311
* TWX 910-495-1707

Industrial Electronic Engineers, Inc.
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More TI integrated circuits are
used in today’s electronic systems

than any other brand in the world.

And for the reasons you’d expect:
Technology. Volume. Price. Breadth.
Dependability. Service. Quality.

Weigh them all when you buy Hi-Rel ICs.




TI announces
beam-lead, low-power

Schottky T'TL/MSI circuits:

custom assemblies and standard chips.

Beam-lead reliability. 10ns at less than 2mW/gate
performance. Full military temperature range.
Custom assemblies of up to 500 gates produced
quickly and economically using standard MSI
chips and computer-aided design.

These are the major advantages offered by TI’s new
line of beam-lead, low-power Schottky TTL/MSI
circuits—available now in custom beam-lead assem-
blies or as individual chips.

Complexities up to 500 gates

High-performance, high-complexity low-power Schot-
tky circuits (and TI's low-power SSI and standard
SSI TTL beam-lead circuits) can be combined to pro-
duce complete LSI assemblies to your specifications.
Bonded directly to multi-level or single-level metal-
lized ceramic substrates, the beam-lead circuits reach
complexities of up to 500 gates in a single package.
This modular approach typically requires one-half
the design and fabrication time normally needed
for monolithic custom LSI chips of comparable
complexity. The results:

¢ Fast turnaround.

* Substantially lower development costs.
* High density, reduced package count.

* Reduced system heating.

* Low power supply requirements.

* Lower system costs in production phase.

Choose from 13 standard MSI functions
and a semi-custom random logic bar

Basic building blocks of the line are 18 standard MSI
functions with average gate speeds of 10ns at less
than 2mW power dissipation. TI's low-power Schottky
TTL technology provides a speed/power product of 20
picojoules...MSI design permits high density and
lower system costs...and beam-lead fabrication
eliminates wire bonds for increased reliability. Her-
meticity is accomplished at the chip level by a silicon
nitride barrier layer in addition to standard hermetic
packaging techniques.

For maximum density in the total system, the
beam-lead RLB-60* random logic circuit offers com-
plexities of up to 60 gates. Average power dissipation
is only 1mW/gate with average speeds of 10ns/gate.

* Trademark of Texas Instruments Incorporated

Fan-out per gate is 2mA. This semi-custom low-power
Schottky beam-lead circuit requires the preparation
of only one mask—the metal interconnect.

Beam-lead chips off-the-shelf

In addition to their use in custom assemblies, TI’s
new low-power Schottky MSI beam-lead circuits are
available as individual chips. Delivery of production
quantities is 6 weeks ARO. Sample quantities of these
functions are now in stock:

Typical 100-piece
Speed/Power Chip Price
30MHz/52mW $15.50

L BEAM-LEAD CHIPS
Description
BL54LS95A  4-bit right shift register

BL54LS138  3-to-8line decoder 20ns/30mwW 13.20
BL54LS139 Dual 2-to-4 line decoder 20ns/35mwW 13.20
BL54LS153  Dual 4-to-1 line data

selector/multiplexer 15ns/35mwW 2.90
BL54LS155 Dual 2-to-4 line decoder/

demultiplexer 20ns/30mw 15.50
BL54LS181  Arithmetic logic unit (ALU) 30ns/105mW  37.00
BL54LS193  Synchronous up/down 4-bit

binary counter 24.50
BL54LS194  4-bit bi-directional

universal shift register 30MHz/60mW 15.65
BL54LS195  4-bit parallel-access

shift register 30MHz/52mW  15.65
BL54LS196 50-MHz divide-by-5 presettable

decade and binary counter/latch 30MHz/55mwW  21.30
BL54LS197  50-MHz divide-by-2 presettable

decade and binary counter/latch 30MHz/55mW 21.30
BL54LS253  Dual 4-to-1 line data selector/

multiplexer with tri-state logic 20ns/45mwW 11.90
BL54LS295  4-bit right/left shift

register with tri-state logic 30MHz/60mW 18.55

Beam-lead IC technologies

TI offers a broad beam-lead integrated circuit capa-
bility. In addition to the 18 new low-power Schottky
MSI circuits, TI can now supply beam-lead versions
of 7 low-power TTL SSI circuits, 7 standard TTL SSI
circuits, a 256-bit ROM, and a 741 op amp. And more
circuits are on the way, including SSI/MSI low-power
Schottky and several linear functions.

For more information
Call your local TI sales engineer for details on TI’s
custom beam-lead assembly capability. For product
literature, including data sheets on standard catalog
chips, circle 243 on Service Card. Or write o
Texas Instruments Incorporated,P.O. Box
5012, M/S 308, Dallas, Texas 75222.

TEXAS INSTRUMENTS

INCORPORATED

84037



Along with some of the We promised to back up the asone or two at a time, anytime

newest and most sophisticated first module we made back in you need them.

modules in the business. 1957. Which is one reason why a
Because we're big and bright You buy the same module lot of people like you, like

enough to stockpile and docu- today, we'll make the same doing business with us.

ment every advance we make promise. And one reason why it really

so that when we obsolete a And we'lllet you buy aslittle  isn’t worth your time, trouble

module, we don’t obsolete and talent to try to make them

what you're doing with it. yourself.

Fifteen years ago,
we sold our first module.




One more thing.

Every module we design, we
design more conservatively
than any other module maker.

Which is why we can back
them up longer, unless you try
to make them do something
they weren’t designed todoin

the first place.

In which case, we could
design you a special one, to do
whatever you want it to do.

Like interfacing one of ours
or anybody’s computers.

Which is one more thing
we’ve been doing better longer
than most people have been in
the business.

We still do.

5 )\vj,,,_,v.

We're the Logic Products
Group, Digital Equipment
Corporation, Maynard, Massa-
chusetts 01754, (617) 897-5111
(Ext: 2785) in the U.S.

8l routedel’Aire, 1211
Geneva 26/(022) 42 79 50
in Europe.
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TAMENT.,

We've just succeeded in putting together the
world’s largest, most complete source book of Linear ICs.
A 2} pound, 468-page testament to our in-depth design
capabilities. Nearly double the size of our last linear catalog.

It was only right that we should do this, since we've
been building the best linear circuits for many years.

We're still building them. In fact, since the
printing of our catalog last year, we’ve added 53 new
circuits, 13 of them proprietary devices such as the new
LM119 Precision High Speed Comparator, the new LM3900
Quad Amp and the new LM380 Audio Power Amp.

Even now, as we offer our new 468-page catalog
to you, new linear devices are being designed by each of our
three linear circuit design teams. Bright, eager groups
headed by superstars like Bob Dobkin, Al Howard and Jim
Solomon. (See if you can spot them in the picture to the
left. Winners get a genuine imitation leather bookmark.)

Your nearest National sales rep will be glad to put
our new linear catalog into your hands, as well as data
sheets for all linear devices designed since the catalog was
printed. At the same time, ask him for a copy of our 304-page
Linear Applications Handbook —a perfect companion to our
Linear Catalog.

So call your nearest sales rep today, or write on
your letterhead to National Semiconductor Corporation,
2900 Semiconductor Drive, Santa Clara, California 95051.
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Tell a fuel oil dealer that Lockheed
Electronics makes a minicomputer-based
business system, he just might question your
source of information.

Tell a businessman we make a device for
fuel oil dealers that rides on their trucks and
produces on-the-spot, error-free invoices,
he may think you've made an error.

Fuel oil dealers, businessmen, research
scientists, control laboratories, service station
chains, the United States Navy and Army
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ome of our
dont know

are all some of our best customers.

And the reason our customers come in all
shapes and sizes is because our electronic
products and services come in all shapes
and sizes.

There's our 417 Data Recorder. It's rugged,
portable (28 pounds), and fits under a
plane seat.

And have you met SUE? A System User
Engineered minicomputer with unequalled
flexibility, which is available in a galaxy of
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best customers
all we make.

configurations.

For self-service gas stations, our LTS
transaction system is a great advance in
reliability.

Our CC-150 and CB-65 memory systems
combine high-speed with low-cost (650
nanosecond memory for the CB-65). Both
provide off-shelf economy for a broad range
of memory applications.

And for pinpoint accuracy against surface
and air targets from shipboard, we're pro-

ducing the Mark 86 gunfire control system
for the Navy. We also serve the Army at Fort
Huachuca, Arizona, and NASA in Houston,
with a wide range of technical services.

In fact, Lockheed Electronics isn't just an
electronics company. It’s diversity. Five
profitable divisions accounting for some
$100,000,000 in sales.

It adds up to diversified strength.

Lockheed Electronics

A Subsidiary of Lockheed Aircraft Corporation, Plainfield, N.].
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The Fujitsu Quality for Sale
in MEMOREED ror-8

MEMOREED FDR-8 consists of a set of blades made of semi-hard magnetic material
possessing suitable coersive force and remanence. This switch when excited once,
will continue to hold its contacts closing even after the magnetic field is removed,
by the so-called MEMORY FUNCTION (magnetic self-latching function).
MEMOREED FDR-8 is the first reed switch in the world providing latching perform-
ance by the use of new semi-hard magnetic material and new sealing glass.

Pull-in Ni 85+ 10 AT Operating Time <1.5 mS (Includ-
Drop-out NI —28+5AT ing bounce)
Initial Contact Resistance <100mS2 Releasing Time <0.1mS
Contact Rating 5 VDC (0.5 A max) Shock 50G@11mS
Dielectric Withstanding
Voltage 600 VDC

e
-

ap— Dimension

=1

| T !3 |

L ——————25mm—— -—l E o |

—  ———45mm———————=1

MEMOREED - operation
Ciose /,-[ }
~ ‘\
-7 1
-~ | \
Open |~ | p—
|1
S — == Qperating time 1,500usec max o o
{Including bounce) fo— Releasing time

| 100usec max
Operating pulse width 500usec min. {at Pull-in NI x 2~3AT)

-———  Pultin NI 85 £10 AT

Drop-out NI -28 + 5 AT ~ U—

i SeC————— -

FUJITSU LIMITED

Communications and Electronics
Marunouchi, Tokyo, Japan
MAIN PRODUCTS O Telephone Exchange Equi

quip t O Carrier Transmission Equipment O Radio Communication Equipment O Space Electronics Systems O Auto Radios & Car Stereos (TEN)
O Electronic Computers & Peripheral Equipment (FACOM) O Telegraph & Data Communication Equipment O Remote Control & Telemetering Equipment O Electronic Components
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Model 2001 $1,695
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Sweep/Signal Generator

The brand new Model 2000 Sweep/Signal Generator costs $320 less than the 2001 (our
top-of-the-line sweeper}. Yet the two instruments are remarkably alike—especially in the specifi-
cations, which are identical. Both have solid-state varactor-tuned and swept oscillators from CW
to full-band sweep width. They share a frequency range of 1 MHz to 1.4 GHz with P.I.N. diode
attenuation and P.I.N. diode internal or external leveling. Both are programmable with remote
control of frequency, bandwidth, output level, and FM, AM or pulse modulation. The only real
differences are the ones you can see—the controls on the front panel and the price. So, if you
can’t tell why the 2001 should cost $320 more, buy the 2000. After all, that's why we built it.

We just came down with
4 New sweeper.

P

FREQUENC Yu: OUTPUT.... MARKERS i

MHz
b
(o)
S

»

SWEEP TIME SWEEP WIDTH M&\/g;(HER
10-1 Sec 1= MH2

WAVETEK INDIANA, INC Sweep/Signal Ger;eralor

P.O. Box 190, 66 North First Avenue
Beech Grove, Indiana 46107 Model 2000 $1,375

Ph.{317)783-3221 TWX 810-341-3226 Circle 89 on reader service card



Now there’s an easy way to make major revisions Cirkitblock modules provide high efficiency con-

in power supplies. It’s no big deal. Powercube’s version and low thermal rise. They are ruggedly
new Cirkitblock™ modules make even major constructed, completely self-contained, simple
changes easy and you know the cost before you to install. Each basic type — pre-regulator, power
make the change. generator, or output module —is packaged ina

You can use off-the-shelf Cirkitblock modules to 1"x1"x 2" building block.

put together instrumentation power supplies Send for your Cirkitblock power supply design
covering most required voltage and current chart. It can bring even your biggest power supply
ratings, with substantial reductions in size problem down to size.

and weight.

- here’s a little something

- % . . -to fight the pain of
- —3me__constant power

ASoe—rv1 supply changes

take one or two
or three...

ERC E CORPORATION

214 CALVARY STREET, WALTHAM, MASS. 02154 (617) 881-1830
SUBSIDIARY OF UNITROOE CORPORATION
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Japanese electronics
rebounds after two years

of adversity

onsumer electronics struggled through 1972 with only 3% growth
but if color TV moves, 73 will be better. p. 93

I4

Semiconductors are seeing black ink, thanks to calculators
and consumer products. Next, it’s cars and watches. p. 96

Computers, up 28% this year, are getting set for another
growth spurt by the mid-'70s, if the economy cooperates. p. 99

Communications has few hang-ups about the state of the
economy. They just keep growing along. p. 101

lndustrial electronics may be coming out of the doldrums on the
strength of new test and automation systems. p. 103

pace agency gets call for communication satellite, and now it must
blast off with some results. p. 104

Defense has waited to get what it had asked for in its five-
year plan, and now funding is in the middle of a storm. p. 104



O The economic tremors that have rocked Japanese
electronics industries for the past two years have sub-
sided. The conscientious Japanese have turned 1972
into a recovery year, and they are confident that busi-
ness will resume profitable growth in 1973, although the
electronics industries may not match the remarkable ex-
pansion of the 1960s.

Revaluation of the yen, the culmination of the
“Nixon shocks,” rattled the domestic economy, which is
accustomed to unhindered growth, at a time when it
was depressed. And the revaluation made the nation’s
precious overseas markets difficult to hold as Japan’s
price advantage, particularly in consumer products, was
narrowed. The nation’s woes were compounded by the
well-ordered society’s emerging clamor for control of
the pollution that has accompanied its industrialization
binge.

As a result the electronics industries had been lost in
a fog. But now that fog has lifted, says Tamefusa
Onoye, executive director of the Electronic Industries
Association of Japan. Although they have not been
great, the past 12 months have not been as disastrous
for electronics as many had feared a year earlier.

The economic consequences of the most important
political event of the year—establishment of diplomatic
relations with mainland China, and thus the end to for-
mal recognition of Taiwan—are not yet clear. It appears
that, despite Taiwan’s howls, electronics business will
continue as usual between the two nations. On the
whole, Japan’s electronics industries are not deeply

Mitsuo Kawasaki, (left) EIA-J chief of statistics, believes that “inter-
national division of labor" will mean more Japanese plants overseas.

Tamefusa Onoye, (right) EIA-J executive director, says that the fog
over the industry is lifting, business was not as bad as feared.
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enough imbedded in Taiwan to be crippled, should con-
ditions deteriorate. One Japanese executive likened Tai-
wan operations to having a plant burn down—a prob-
lem, but not a disaster.

China market limited

As for Red China, the electronics industries are not
carried away by dreams of opening a vast new market.
China has made it clear that its first interests are for in-
dustrial plants and heavy vehicles. If anything, electron-
ics firms have cause for concern. “What happens,” a
consumer-firm executive muses, “when the Chinese be-
gin to export cheap radios and Tvs made with Japanese
plant equipment? We may be cutting our own throats.”

Soon after the yen revaluation, with the attendant de-
cline of consumer-product exports to the U.S., outside
observers predicted a Japanese push toward the less-
saturated European markets. But that hasn’t happened
to any significant extent. Instead, Japanese executives
are talking about international division of labor. It’s an
updated version of an old economic concept based on
the premise that every country should produce only
what is economically feasible—high-labor-content prod-
ucts in developing nations, high-technology products in
advanced countries—and then market these products
freely throughout the world.

The result is two parallel movements, observes Mit-
suo Kawasaki, chief of statistics and research section of
EIA-J. On the one hand, companies will continue to in-
vest in offshore production facilities to shift labor-inten-
sive products away from steadily rising Japanese labor
costs. On the other, as overseas markets have grown, it
becomes more efficient to build assembly plants within
those markets, rather than shipping finished products.
This trend will continue in the United States and Eu-
rope, particularly because another revaluation of the
yen some time in 1973 is virtually certain.

Despite solemn declarations from the politicians and
a new five-point plan to defend the yen at its present
level, revaluation is so probable that companies have
gone to a kind of double value in planning—what the
yen is worth now, and what it may become next year.
Japan’s favorable trade balance is a real embarrassment
because it increases the pressure to raise the value of the
yen in relation to the U.S. dollar. Efforts to lessen the
pressure by boosting imports of manufactured goods,
such as a “buy-American” campaign, appear to be too
little to stave off another currency change; however, it’s
clear that this time it won’t be a shock.

R&D must continue

Confidence restored, Japan’s electronics industries
are not satisfied simply with recovery. The country is on
the same technological bicycle that the U.S. is riding,
and it can’t afford to stop pedaling. So in 1973, expendi-
tures for R&D will increase. No longer content to play
catch-up with American technology, Japan’s giant en-
terprises are gearing to take over leadership wherever
they can. They plan to jump off the springboard in
1973.

However, the country’s star performer, the consumer
electronics sector, has been slow to recover. And next
year’s sales may also register a flat curve. Unfortu-
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nately, a lag in exports has compounded the problem.

But there is cause for optimism in semiconductors
and the computer industry. To stimulate growth, the
Ministry of International Trade and Industry (MITI) has
guided the reorganization of Japan’s six major com-
puter manufacturers into three joint efforts and sweet-
ened the deal with a 34.1-billion yen ($113.67 million)
subsidy, to be meted out over the next three fiscal years.

Japanese semiconductor manufacturers, who have
been struggling to catch up to American producers,
claim that they are over the hump in MOs LsI develop-
ment. They boast that they will have a 50% share of do-
mestic sales this year. Booming production of electronic
calculators, together with the promise of big watch and
auto semiconductor business in the near future, have
stimulated the Japanese companies to produce inte-
grated circuits that are in the same league with those of
American competitors.

The industrial sector has had less reason for optimism
because of a slow-down in plant expansion, particularly
by the metal and petrochemical industries. Yet Japa-
nese industry, smarting from rising labor costs, is auto-
mating by necessity. At the same time, there is a de-
mand for pollution control, although the standards are
still unclear. These trends offer a silver lining for indus-
trial-control systems.

Communications firms, on the whole, probably pros-
pered most during the depression, primarily because
Nippon Telegraph and Telephone Public Corp. kept
right on spending for telephone switching, microwave,
and cable installations, while overseas demand from un-
derdeveloped nations remained steady. With a healthy
waiting list for telephones and plans for extensive data-
communications networks, the telecommunications in-
dustry’s main worry appears to be how fast it can fill
orders.

Sharing in the prosperity has been the National
Space Development Agency of Japan (Nasda), which
has enjoyed a skyrocketing budget in the few years it
has been in operation. The latest budget calls for an
80% increase in funds up to 18.7 billion yen ($62.3 mil-
lion), primarily to orbit weather and communications
satellites.

On the other hand, Japan’s defense agency, left hang-
ing for a year, is still waiting final approval of a new
and controversial five-year spending program, finally
endorsed by Premier Kakuei Tanaka. Although the
proposal would double defense spending over the next
five years, many wonder if Tanaka has enough clout to
ensure passage. Political rapprochement with mainland
China has made defense spending unpopular among
legislators, which could hold up approval for a time.

; Cons;mer:_After colorTV, whai?

“Color is forever!” confidently proclaims Noburu
Yoshii, senior managing director for Sony Corp. This
sweeping statement contradicts the evidence shown in
this year’s consumption chart [p. 106] that color tele-
vision sales have leveled off at about $1.8 billion and
the consensus that color TV sales will approach satura-
tion by 1973,

Because color TV accounts for the bulk of consumer
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Saturation. Statistics show the challenge presented to Japanese TV
makers—Japan and the U.S. are approaching saturation, while the
European markets are difficult to penetrate. Growth of two-set
homes and replacement sales are expected to prop up profits in '73.

electronics sales, the industry may take heart from
Yoshii’s startling opinion. And despite the buffeting of
prices, the U.S. continues to be Japan’s favorite con-
sumer export market.

However, one of Yoshii’s colleagues at Sony, Heitaro
Nakajima, managing director for audio equipment de-
velopment, asserts that the expected leveling off of
color-TV sales provides an opportunity to turn attention
to another important and fast-growing product line—
audio equipment.

Whatever the status of color TV, Yoshii’s reasoning
deserves close analysis. First of all, he views the statis-
tics as dangerously misleading because he predicts the
color receiver soon will become a ubiquitous communi-
cations terminal, in addition to its role as an entertain-
ment medium. The set, he contends, will provide several
services, including those provided by the home video
player. In addition, he points out that both mono-
chrome TV and audio tape recorders continued to grow
long after having supposedly reached saturation.

“In the end, the TV screen will be the final medium,”
Yoshii explains. “Every house, schoolroom, hotel room,
and waiting room will have a set. Conventional market
analysis considers the maximum number of households
as the saturation point. Instead, think of the maximum
number of rooms. We don’t like the idea of ‘post-color.”
There will be two wheels of information exchange—the
color monitor and the VTR together.”

Nevertheless, stimulating color sales is a real problem
until the home video player becomes a viable consumer
product. Right now, manufacturers are counting on re-
placement sales and growth of two-set households to
tide them over. But the problem is that, while unit sales
may be up, value per set has dipped. In addition, home
installation of color sets should be at 70% to 75% at
year’s end, and 80% by the end of 1973. Considerable
effort is being expended to develop add-on features to
increase the yen-value per unit and improve picture
quality to speed up dissatisfaction with older models.

Remote tuning is one of the refinements that may be-
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Special report

gin to pay off this year, thanks to performance improve-
ments. Matsushita Electric Industrial Co., for example,
has developed an infrared remote device slated to sell
for about $50. An infrared signal is picked up by a re-
ceiver on the TV set. Although designed to be more re-
liable than other remote tuners, the hand-held unit
must be “aimed” at the receiver. The General Corp. has
started selling a 20-inch TV with an ultrasonic controller
that has a telephone-like dial with 14 holes for channels
1 through 12, plus one each to increase and lower the
volume.

Gadgets added

Sharp Corp. has introduced an electronic channel dis-
play to flash a channel number that covers almost half
the screen for 1.2 seconds after tuning. This feature,
which adds $17 to $27 to the price of the set, is available
in three models, two of which have remote tuning. The
display should help sell more remote tuning sets.

Tokyo Shibaura Electric Co. (Toshiba) has just an-
nounced an IC digital selection system in a 20-inch color
set and plans to start sales in February. The 500-plus-
element Msi device, a first in Japan, adds more than $30
to the selling price. Not to be outdone, Matsushita
promises to have available “a revolutionary-type” dig-
ital tuner that a team from three separate R&D labs has
taken two years to develop. Hayata Tokizane, managing
director of Matsushita’s Television division, promises
that the tuner, to be available early next year, will per-
form an order of magnitude better than previous elec-
tronic tuners and will handle both vhf and uhf. The
company has not priced it yet. The channel-selector
portion of this design was revealed last June. It has a
“binary” memory corresponding to channel numbers
and a “decoder” circuit on MOS LsI devices.

The other major effort among TV manufacturers has
been directed toward picture tubes. The 110° deflection

Kelichi Takeoka, Matsushita Radio &
Stereo division, expects cassette/radio
combinations to increase sales in '73.

Noboru Yoshii, Sony Corp. senior manag-
ing director, confidently predicts that *“color
is forever,” despite the leveling of sales.

tube has spread rapidly through all product lines. Sanyo
Electric Co. plans for 90% of its 18-in. and 20-in. color
sets to have 110° tubes by the end of this year, and some
14-in. models will join the ranks by mid-1973. Sony,
meanwhile, has brought out a model with 114° deflec-
tion, scoring merchandising points by advertising “the
plus 4°.” Toshiba also has 110° tubes in nearly half of its
large-screen sets. Space-saving offered by these tubes is
a definite selling point for the typical small Japanese
home.

Sony’s stripe-format in-line-gun tube is being chal-
lenged. Toshiba says its “brick-wall” shadow-mask tube
can be made with black matrix surround, and it is not
limited in screen size. The Hitachi Consumer Products
group is featuring tubes in which dots are baked on the
faceplate with a multifacet correction lens for improved
registration at the periphery. Mitsubishi Electric Corp.
and Matsushita also use the black-matrix-surround
tube. The next major push by the TV companies will
most likely be toward flat-screen picture tubes.

Circuit integration continues

As for the application of integrated circuits, the con-
sensus is that fewer or the same number of circuits in
the next year’s chassis will probably perform more func-
tions. Color processing now accomplished by three sep-
arate ICs can be combined into one. Most sets already
have six to 10 1Cs of 40 to 50 elements each. Next, there
will be six to 10 with 50 to 150 elements each. A larger
scale of integration had been artificially stimulated by
an anticipated tax break favoring sets with a certain
percentage of ICs. However, when this reduction failed
to materialize, manufacturers dropped some ICs that are
not economical.

Not much can be said for black-and-white television
these days. The decline in sales has continued as ex-
pected. Price cuts and way-out cabinet designs have su-
perseded new features in the last significant years of
monochrome. Developing countries still constitute a
market, but they demand on-site plants and oppose im-

Heltaro Nakajima, Sony audio, has an 80-
man research center striving for improve-
ments in components, starting in '73.
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ports, which doesn’t help the situation much.

The word in home video players and player-recorders
now is that it will be two to three years before popularly
priced units reach consumers, and then significant
growth will not proceed unless there is enough quality
software available. All the major consumer manufac-
turers are working on VTRs and researching disk sys-
tems, but as Masao Matsumoto, head of Matsushita’s
Recording Instruments division, admits, every system
has some drawback—in picture quality, ease of use,
reliability, or economics. The simple fact is that reduc-
ing the price depends on quantity production, and that,
in turn, depends on heavy demand. “An Olympics”
may be necessary to stimulate sales of home video sys-
tems, Matsumoto jests. He is referring to the 1964
Tokyo Summer Olympics, which in one shot sky-
rocketed demand for color TV receivers in Japan. What
form such a sales stimulus for VTRs could take is not
clear at present.

This year, institutional-industrial users continued to
be the only significant market for VIRs, in the same way
as the audio tape business got its start in schools and of-
fices before becoming consumer-oriented. And next
year should be much the same, as the major companies
Jockey for a position with all their contending video-
player types. After that, it will be up to the Japanese
consumer which system will generate the greatest de-
mand.

Four-channel sound moves

Unlike VTRs, four-channel sound—the new hope for
the audio market—has begun to move. The contending
disk techniques are Victor Co. of Japan’s CD-4 discrete,
CBS/Sony SQ (stereo-quadraphonics) matrix, and
Regular Matrix, which is being marketed by a number
of Japanese manufacturers under various trade names.
As in the U.S,, Japanese equipment manufacturers have
had to design products capable of playing all three—or
at least both matrix methods and CD-4 with an adapter.
Promotion has been heavy in four-channel, and con-
sumers packed the demonstration booths at the recent
Japan Electronics Show in Tokyo. With more program-
ing becoming available, hardware companies expect
1973 to begin paying off on the four-channel invest-
ment, with forecasts of up to 30% increase in sales over
1972 levels.

To help tip the balance toward choice of its CD-4,
Matsushita is selling for $135 a demodulator and car-
tridge with stylus to convert from matrix to discrete
four-channel operation. This combination with a turn-
table sells for $199.95, including two Victor records to
get the buyer off and playing. Which of the contending
techniques will come out on top is still anybody’s guess.
Once again it will be up to the pampered Japanese con-
sumer to decide.

Individual hi-fi components, which have been the
best sellers this year, have received most attention from
manufacturers in the new lines. Hi-fi components sales
should rise to 32.6 billion yen (3109 million) in 1973, an
increase of a quarter over the 1972 level, according to
the manufacturers’ consensus. Although ensemble (con-
sole) sales are declining, the modular stereo ra-
dio/phonograph units should boost sales.
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Super-research

The giant monolithic enterprises that make up the
backbone of Japan's electronic industries are some- |
what like Sumo wrestlers—sometimes cumbersome
and unwieldy, but at other times surprisingly light on
their feet. How to keep these companies growing
through production and sales, and yet remain quick |
and strong in engineering advances, has been a prob- |
lem besetting research managers for some time.

In American terms, it's the age-old problem of the
left hand’s not knowing what the right is doing. For a
manufacturer as large and as diversified as Matsu-
shita, the problem has become more difficult because
of the rapid change in technology and the pressures
of worldwide marketing.

Matsushita has all of 60 manufacturing departments
in 17 divisions working on R&D that in some cases re-
quires interface among three or more groups. To keep
on top of the key programs requiring interaction, the
company recently organized a Product Planning divi-
sion, headed by Dr. Shunkichi Kisaka, one of its
youngest top executives. |

His job is to coordinate the interdivisional projects,
and he now has 27 such programs going. He is em-
powered to shift resources and funds among the re-
search groups to maximize the results; that is, speed
to the market the products that will sell.

One successful multidivisional project was develop-
ment of four-channel recording equipment. It involved
the work of four or five different labs, together with |
Victor Co. of Japan, developer of the recording sys-
tem. The Stereo department developed the cartridge,
and the Wireless Research Laboratory and the Acous-
tic Research Laboratory worked on noise reduction. It
[ ended as the Radio and Stereo division's product.

On the other hand, before the new organization was
| formed, Matsushita's industrial electronics subsidiary,

Matsushita Communication Industrial Co. Ltd., was |

late in entering the fast-moving calculator business,
| Kisaka points out, because there was a lag in LSI de- ‘

velopment by the semiconductor subsidiary. This is
| where the super-research group comes into play.

There may be hundreds of projects under way that
do not require outside help because the individual di-
visions have enough resources of their own. So the
Product Planning division's job also involves knowing
when to keep hands off.

Lower-priced versions of components have also
reached the market to cash in on this popularity. A few
companies, such as Sanyo, have added a microphone to
allow users to sing along with recordings, a gimmick
that should prove to be popular on the domestic mar-
ket. (The Japanese love of singing is so strong that a
Tokyo newspaper recently wrote an indignant editorial
defending the non-singing minority’s right not to warble
at social outings.)

Audio development pushed

Sony’s Nakajima is taking the leveling of color TV
sales as an opportunity for further audio developments.
In September, Sony launched an 80-man audio R&D lab
to occupy a new six-story center in Tokyo. This group
will work on everything from circuit designs to new ma-
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terials to psychological studies of listening habits. Next
fall, Nakajima promises, the lab will celebrate its first
birthday with a number of new announcements, which
will probably include a new type of speaker.

Compiling statistics for tape cassettes and radio sales
is complicated more than ever by the raft of cassette-ra-
dio combinations on the market. As a result, manufac-
turers are not sure whether to report these sales as ra-
dios or tape cassette players. In some cases, both tape
and radio divisions of the same company are making
the combinations and reporting sales separately. In any
case, these products have beefed up business for cas-
sette players or radios, depending on how you slice the
statistics.

This situation points up a basic trend in radio these
days—unique packaging and price competition, rather
than technical development, is the name of the game.
Because Japan has been feeling the squeeze from Tai-
wan and Hong Kong for low-end models, companies
are looking for new ways to attract buyers with, for ex-
ample, a-m/fm/tape combinations or three-band, wire-
less-microphone units with fancy tuning controls, start-
ing at about $50. The next burst, predicts Matsushita’s
Keiichi Takeoka, managing director of the Radio and
Stereo division, will be four-channel radio.

Export caution exercised

Most of the conjecture concerning Japan’s interest in
Europe has centered on consumer products; however,
company spokesmen are playing down its importance.
Indeed, the obstacles are not to Japan’s liking. France,
which has the Secam color TV system, has legislated
trade barriers. Italy has not yet decided whether to
adopt Secam or the West German PAL system.

This leaves Great Britain and West Germany as the
most likely openings. But here too, licensing of PAL has
been tricky. Hitachi, which has a license, is selling PAL
color sets in Hong Kong, as well as in some European
countries, excluding West Germany. Matsushita is re-
negotiating with AEG-Telefunken, the cautious holder
of the PAL licensing power. Other companies are wait-
ing for resolution of these negotiations before proceed-
ing. Sony, among others, has a PAL-like receiver that it
claims does not infringe on Telefunken patents. The
company has gone after sales there, even though Eu-
rope accounts for a minor percentage of business.

All hands are proceeding slowly for fear of fright-
ening Europe into a more protectionist stance. Clearly,
America continues to be the consumer industry’s favor-
ite export market, despite the price buffeting received in
the yen revaluation and the countervailing tariff issue.
With prices of its exports forced up, setting up plants in
America is becoming both an economic and political
benefit.

More to the U.S.

Matsushita has a TV assembly facility in Puerto Rico
that has been supplied with Japanese-made parts. How-
ever, the company affirms that, eventually, practically
all of the parts will be purchased in the U.S. Sony’s San
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Diego plant, which went into operation at the end of
July, is producing about 5,000 units a month. Early next
year, this facility, located in an industrial park, should
be turning out 20,000 color TV sets a month. In the first
stage, 80% of the components will be shipped from Ja-
pan; in the second stage, it will be 50%; and, finally,
80% of the components will be American-made. Hitachi
also recently announced plans to begin TV assembly on
the West Coast.

Taking a different tack, Toshiba has ordered one line
of 18-in. TV sets from Admiral Corp., to be delivered to
New York in time for the Christmas-buying season.
“One way of doing business in America,” says Tatsuya
Inamiya, general manager of Toshiba’s Video Develop-
ment department, “is to share production. We have had
a long relationship with Admiral through selling them
parts. We knew that Admiral could produce these sets
to Toshiba’s specifications and have delivery in New
York by Christmas.” Toshiba doesn’t care where Admi-
ral builds these receivers—just so they arrive on time.

Another strategy that may pay off in business and
good will is Sony’s program to help U.S. companies
market products in Japan. As of September, some 1,000
prospects had expressed interest in the plan. While the
bulk of the U.S. firms are in home appliances, 8% are
marketing office equipment, 6% electronics and hi-fi,
and 6% computers and measuring equipment.

Semiconductors: calculated boom

The wild pace of calculator growth has turned the Japa-
nese semiconductor market into an uproar. In an all-out
dash to keep up with the demands of calculator manu-
facturers, domestic MOS makers have developed MOS LsI
devices, knocked the stuffing out of prices, and re-
arranged the market shares of domestic and foreign
producers to a 50-50 split. In doing so, the shaky do-
mestic semiconductor manufacturers have found solid
and profitable footing. In contrast to the U.S. experi-
ence, some leading calculator manufacturers have even
started producing their own integrated circuits.

Japanese producers were already ahead of their U.S.
counterparts in the manufacture of linear ICs for color-
television and audio equipment. And semiconductor
makers are anticipating booms in the adaptation of ICs
to watches and automotive equipment on a scale that
will rival the calculator explosion.

The future also looks rosy for semiconductors in com-
puter memories. Fujitsu Ltd. has already introduced a
minicomputer with semiconductor memories. More-
over, Hitachi and Nippon Electric Co. agree that core
memories probably won’t be designed into computers
after 1974.

On the negative side, semiconductor firms predict
that heavy demand will continue to depress prices. The
picture is grimmer for manufacturers of other compo-
nents. Although they enjoyed a good year in 1972, com-
ponents makers are facing rising labor costs, coupled
with declining prices.

In 1972, domestic semiconductor houses have cap-
tured 50% of the MOS LSI market, previously dominated
by Americans Texas Instruments, Mostek Corp., Na-
tional Semiconductor Corp., and North American
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Rockwell Microelectronics Corp. This remarkable
catch-up by Hitachi, Toshiba, NEC, and Mitsubishi
probably could not have been accomplished in such
short time had it not been for the large-volume demand
from the calculator manufacturers. This gave them the
chance to produce in large numbers and improve yields,
thus matching U.S. prices.

The technical edge enjoyed by U.S. companies has all
but vanished—at least for the level of sophistication re-
quired in calculators—so the competition will center on
those other semiconductor standbys—price and delivery.
The situation may spell the end of the ability of U.S.
companies to snag sales in Japan on the basis of a tech-
nical headstart. It's become much easier for Japanese
competitors to close the gap. Convinced that this new
game puts anyone without a joint venture on a greased
pole, Motorola and Fairchild are setting up 50-50 joint
ventures with Alps Electric Co. Ltd. and TDK Electron-
ics Co. Ltd.,, respectively. Part of their reasoning is that
a technical lead may gain orders early for the outsider,
but it does not offer an opportunity for longer-term
penetration of less exotic lines, such as TTL, bipolar, and
linear ICs. (The TDK venture is actually Fairchild’s sec-
ond try to establish a foothold in Japan.)

Tl challenged

TP’s lead, created with resounding impact by the cal-
culator-on-a-chip package, has been challenged, but the
company is confident that its market share is intact. In
fact. TI has started construction of a second plant in Ja-
pan, scheduled to go on line by the end of 1973. (Ti
gained a unique position when it won permission to set
up its joint-venture with the understanding it could con-
vert to full ownership after a three-year period.)

“By anticipating the learning curve of calculator
chips, we were able to match production costs with the
drop in calculator prices,” comments William Sick,
president of Texas Instruments Asia. “Not everybody
saw this, and they were not ready with MOS Lst when
the time came. ThlS put a strain on producers trying to
match our price.”

Closing the gap. Products such as this C-MOS LSI chip announced
by Hitachi have helped Japanese catch upto the U.S.
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Toshio Inoue, Hitachi Electronic Devices, concludes that use of
CAD and U.S. process equipment brought Japan even in MOS LS!.

Key to catching up by the Japanese, says Toshio
Inoue, deputy general manager for Hitachi’s Electronic
Devices group, was closing the gap in computer-aided
design and acquiring American processing equipment.
Japan’s big calculator business did the rest. Although
Hitachi is supplying Casio with devices for the first un-
der-$50 calculator in Japan, Inoue believes that the
road to better profits is in the other direction—toward
more complex functions on single chips designed for
higher-priced machines.

The Electronics chart indicates the merit in this
reappraisal, since quantities of calculators almost
doubled from 1971 to 1972, while digital MOSs LsI dollar
value did not. LSI prices dipped by 10% in six months,
Masao Adachi, deputy general manager for Hitachi
Electronic Devices group, reports. Next year, MOS LSI
consumption is estimated to reach 30.3 billion yen (3101
million), a gain of 28%.

Turnabout

In the U.S.. the hand-held calculator designed around
a single chip has tempted such LSI manufacturers as Ti
and NRMEC into the end-product business. The opposite
has occured in Japan—calculator manufacturers have
started making ICs. Sharp, with its policy of multiple
suppliers, has been buying complementary MOS from
Toshiba and p-channel from Hitachi, NEC, and Mitsu-
bishi. Now, the company has started its own IC produc-
tion line, although it will retain the original vendors.
Sanyo will probably do the same. Hitachi, Toshiba, and,
to a lesser extent, Matsushita, are already making both
chips and calculators.

During 1972, calculators also created a shortage of
LED displays, extending all the way to the raw material,
gallium-arsenide wafers with the gallium-arsenide-
phosphide epitaxial layer, from the U.S. NEC reports
that it is selling 40,000 digits a month, Toshiba, 100,000
a month, and Hitachi, 200,000—and all three have de-
mand for more than they can make. The bottleneck,
says Hiroe Osafune, general manager for NEC’s semi-
conductor division, is the supply of gallium-arsenide
wafers. He expects the shortage to continue into next
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year because demand will continue to use up capacity
as fast as it’s added.

The second strong demand for ICs is in linear devices
for color television and audio equipment. In this seg-
ment of the market, domestic manufacturers have an
edge because Japanese consumer electronics companies
had been ahead of the U.S. in developing all-solid-state
TV chassis and in applying ICs. In addition, the big TV
manufacturers, Matsushita, Hitachi, and Toshiba, also
have semiconductor divisions to design and custom
build the circuits. The leveling of color-TV sales has not
put a damper on IC makers because they expect to de-
velop newer devices that combine in a one-chip package
all the functions now performed by two or three sepa-
rate ICs or discrete-component circuits.

The goal is to integrate all but the video power func-
tions. Also, more action is anticipated in the audio sec-
tor, so that total linear IC consumption next year should
jump to $75 million, 27% ahead of this year.

With 6 million cars and trucks rolling off the Japa-
nese assembly lines every year, hardly a semiconductor
company hasn’t studied the potential for automotive
electronics. But so far, the auto industry has put up
more resistance than a bumper, primarily because elec-
tronics firms have to prove high reliability at low cost.

Most of Japan’s semiconductor manufactures have
been raised on reliability at low cost through their long
relations with consumer-electronics firms. The hope is
that in two or three years the untapped potential of cars
and trucks will be open. Sumio Imaoka, of Toshiba, re-
veals that his company has top-secret projects with au-
tomobile manufacturers and predicts that by 1975 there
will be as many as seven LSI devices in every Japanese
car. Likely applications for ICs are fuel-injection, igni-
tion systems, and exhaust-emission controls.

The all-solid-state wristwatch is another large-volume
market standing in the wings. Here. low-power oper-
ation is mandatory, indicating that C-MOS is the way to

Hiroe Osafune, NEC Semiconductor division, expects Japanese
firms to have 2- to 4-kilobit memory devices in one to two years.

go. Another must is a reliable display. The Japanese
semiconductor firms are cautious about liquid-crystal
displays, but concede that this is the way to go for a dig-
ital-display watch.

Japanese manufacturers will be watching Motorola’s
movements in the watch business during the coming
year. The U.S. firm, it is believed, will come on strong
with its timepiece package, which includes the quartz
crystal, the MOS circuits, and the power supply ready to
be put into a case.

Matsushita officials have hinted that a consumer firm
with a semiconductor division such as theirs might well
make and market its own electronic watches in the com-
ing year. If this happens, and other Japanese companies
conform to their habit of following the leader into a
market, other consumer-electronics firms with semicon-
ductor divisions would sweep into the watch business,
thereby creating another frenetic demand, similar to the
calculator situation.

Computer demand

Semiconductor firms confirm the computer industry’s
interest in semiconductor memories. NEC’s Osafune as-
serts that all computer systems under development will
use semiconductor memories, utilizing either p-mMos
technology, which holds the lead, n-MOs, which is
backed by NEC, or bipolar. Although still behind the
U.S. in this area, he adds, Japanese producers are ex-
pected to have 2- or 4-kilobit memory devices in one or
two years.

Worry over other components

Other electronic components have also apparently
weathered the economic tremors. But Taro Kuninobu,
director of the Electronics Components division for
Matsushita, warns that any components company that
is not worried should be. He points out that business in
the first half of 1972 was excellent, and that the situ-
ation should carry into the second half.

However, next year presents a question. First of all,
manufacture of products that are no longer competitive
in Japan—such as resistors, capacitors, coils, and speak-
ers—will continue to go offshore. Matsushita, for ex-
ample, has plants in Taiwan, the Philippines, Burma,
Thailand, Malaysia, Iran, Venezuela, and Mexico. Only
15% of its Japan-produced products are exported, 60%
are used by Matsushita divisions, and 25% are sold to
other Japanese customers.

As the large components manufacturers set up off-
shore facilities, the small companies will find it more
difficult to compete. Both large and small plants will
end up with surplus capacity and know-how in Japan,
which is now a matter of national concern. Matsushita,
for one, is putting its resources into expansion of indus-
trial sales.

On a larger scale, MITI is setting new goals for the
languishing components companies. Some will be
guided toward systems developments and others toward
development of unique new components for new mar-
kets, similar to what Matsushita is doing on its own.
MITI’s assistance will include subsidies and loans for
product development during the transition. A study to
work out this national plan should take about a year.
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Computers: an elaborate puzzle

Japanese computer manufactuers are confident of re-
covery in 1973 for all classes of data-processing equip-
ment—large-scale, medium, and minicomputer sys-
tems—partly because MITI is playing a strong role in
aiding development and partly because the economy is
recovering from the recession. In addition, point-of-sale
systems have appeared to spice the market’s potential.
And despite booming calculator production, which pes-
simists have predicted would over-extend demand, the
market seems to be absorbing all that can be manufac-
tured.

From large-scale computers down to shirt-pocket cal-
culators, the Japanese computer industry is a labyrinth
built up by the complex and touchy relations among
domestic manufacturers, as well as between the domes-
tics and foreign competitors—further complicated by the
omnipresent MITL

A good example of how the complex forces in the
computer industry interact is the situation in the large-
to-medium-scale end of the business. Under pressure
from the U.S., MITI has promised that foreign produc-
ers—these include IBM’s wholly owned Japanese subsidi-
ary because ownership is over 50% foreign—will reach a
50-50 market without hindrance from the ministry.
Since the present ratio is around 46% foreign to 54% do-
mestic, this is not an earth-shaking concession, nor, it
has been noted, did MITI guarantee the even-steven
mark with a plan for accomplishing it. On the surface,
the decision seems to favor IBM simply because IBM has
the single biggest share of the market now.

When the computer business turned sour after years
of heady growth, MITI took steps to bolster the six do-
mestic manufacturers by forming three joint efforts and
sealing the marriages with a 34.1 billion yen dowry.
This move, though it did not make for particularly easy
relations among the six former competitors, has been
interpreted as a direct effort to strengthen these com-
panies to compete with IBM when import liberalization
comes.

It must be emphasized that it will be two or three
years before the consolidation begins to make an im-
pact on the market because of the long lead times in the
industry. It will take some time to develop hardware
and software to make the various system elements oper-
ate in unison. Furthermore, the companies don’t want
to impair sales of recently developed equipment.

In the year since the joint efforts began, a clearer pic-
ture of probable results has emerged. At the top in size
is the Fujitsu-Hitachi combine. Their plan seems to be
to develop the same hardware and software together—
thus saving on R&D expenditures. Fujitsu will concen-
trate on small and ultra-large machines and Hitachi on
medium and large ones. The second duo is Nippon
Electric Co. and the smaller Toshiba. Their plan calls
for each to develop and build a portion of each system,
and then sell the total results. They will try to make dif-
ferent subsystems, but there is bound to be some over-
lap. As Yujiro Degawa, executive vice president and di-
rector of NEC, explains, “If Toshiba makes the teacup
and NEC makes the saucer, we will buy the teacup from
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Toshiba to sell the system, and Toshiba will do the
same.”

The third combo, Oki Electric Industry Co. and Mit-
subishi will angle away from general-purpose business
computers toward process-control systems, where their
strength lies. The goal is a fourth-generation line of
computers in the large and medium range—Mitsubishi
will build the mainframes, and Oki will handle the soft-
ware and peripherals. This arrangement was a natural
because in 1970 Mitsubishi concluded a three-way
agreement with Oki Univac Kaisha Ltd., a computer
manufacturing joint venture by Oki, Sperry Rand Uni-
vac, and computer sales firm Nippon Univac Kaisha
Ltd., which includes the trading company Mitsui Ltd.
and Sperry. This agreement included sales by Mitsu-
bishi to the other two companies and appointment of
Mitsubishi as sales representative for OUK systems. Nei-
ther Oki nor Mitsubishi are factors in general-purpose
machines, thus the decision to steer clear of them.

Results will lag

Results are not expected from these efforts until
1975—perhaps later. For one thing, NEC last year
brought out five up-dated models in its 2200 series that
took three years to develop. Degawa estimates that this
line should have two to six years of market life to pay
back the development, and NEC is not willing to launch
another series before that time.

Both Hitachi and Fujitsu expect to have a prototype
line by 1975 or 1976. According to Hitachi, a simulator
will probably be available to make the software pro-
grams compatible and to up-date machines already in
the field.

This will have to be a gradual process, since the two
companies are not building compatible machines now.
“You can’t change software overnight,” comments
Taiyo Kobayashi, executive director for Fujitsu. “It’s
like changing all of your blood at once. We will make
the conversion in two stages, though there are no defi-
nite plans for the second stage now.”

The response of U.S. firms operating in the Japanese
market is naturally guarded. One American company
executive describes the joint efforts as “neither a love
match nor a marriage of convenience,” meaning that

RATIO IN VALUE BETWEEN DOMESTIC AND
FOREIGN COMPUTER INSTALLATIONS

fUNIT: $MILLION)

Ratio of
AP . : domestic
Facilities Domestic | Foreign Total computers
(%)
Local public facilities 60.32 10.55 70.87 |
Government 117.04 20.16 137.20 ‘
Governmental organizations 280.18 8.36 288.54 |
Subtotal (A) 457.54 39.07 496.61 | 92.13
Hospitals 3.08 .36 3.44 ‘
Education 100.27 3.64 103.91
Subtotal (B) 103.35 4.00 107.35 96.28
Electrical machinery firms |
() 358.50 146.79 505.29 70.95
Others 1155.99 | 1522.17 | 2678.16 43.16
(A) + (B) + (C) 919.39 189.86 | 1109.25 82.88
TOTAL 2075.38 | 1712.03 | 3787.41 54.80
Note: Yen converted at rate $1 = 300 yen
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the Japanese companies are incompatible in business
philosophy and product line. Nevertheless, all agree
that the government will not let the ventures fail. De-
spite the edge that the Japan Six have in government
sales and the vigor they have shown in the non-govern-
ment competition, U.S. companies feel that there is
room for growth. “Our slice of the pie will stay about
the same,” says an IBM spokesman, “but since the pie is
getting bigger, we will benefit.”

Nippon Univac is more optimistic. Its large-scale
computers are considered imports, but the medium-
range machines sold by Oki Univac are counted as do-
mestic, giving Univac a position in both camps. Kyoji
Matsuda, managing director for Nippon Univac, ex-
pects an 11% increase in income in 1973. He claims a
35% market share in major real-time systems for finan-
cial applications and a 12% share in medium-scale com-
puters. He does not expect the Japanese joint efforts to
upset the market, though he concedes that Univac’s
large-scale machines will not have much chance for
sales to government agencies, now that Japanese manu-
facturers are developing complete competitive lines.

Japanese lead in sales to institutions

This contention has its basis in statistics from Japan

- Electronic Computer Co. Japanese manufacturers have

a lopsided lead in local public facilities, hospitals, edu-

cation and electrical machinery firms in value, but for-

eign imports close the gap in the far more lucrative gen-

eral-purpose business market, thus bringing the total to
over 54% for domestic computers.

Of the Japanese manufacturers, Fujitsu has the larg-
est commitment, for 60% of its business is in EDP. While
competitors consider this position risky, Fujitsu dis-
agrees. Says Kobayashi, “Some say Fujitsu is on a dan-
gerous path. But, because the Japanese government is
helping, it’s a safe course. Fujitsu did not enter into any
technical licenses with foreign companies; therefore, the
government considers Fujitsu a special case and doesn’t
want to see it go down the drain.”

Fujitsu recently startled the industry when it an-
nounced its use of semiconductor memories in a new
minicomputer at lower prices than core. However, com-

Yujiro Degawa, NEC director, explains that it will be two or three
years before the results of the joint computer efforts will be seen.

pany officials reasoned that core-memory designs have
reached their lowest cost point. But, since semicon-
ductor versions have more potential for decline in price
than core, eventually they will cost less. Both Hitachi
and NEC agree that after 1974 there will probably be no
new core-memory designs and that increased quantities
of semiconductor memories will drive down prices.

Nippon Telegraph and Telephone soon will cause
two major impacts on the computer business. Within
the next year, NTT will have converted its switching sys-
tem to open up data communications among unrelated
companies using time-sharing computers. Heretofore,
users could only obtain leased-line connections for data
communications. But the new NTT switching facilities
should stimulate a significant increase in the market for
data terminals and related data-communications equip-
ment by 1974.

In addition, NTT expects to go on line next fall with
the first of its expanded scientific and engineering com-
puter services. This service will use a large-scale com-
puter, called DIPS, developed by NTT and built by Fu-
jitsu, Hitachi, and NEC. NTT also has a real-time sales
and inventory management system (Dress) that will use
DIPS computers.

If the schedule holds, the first expanded scientific and
engineering series will go on line in Tokyo next fall.
Osaka will get a DIPS computer with this system in
March 1974. Both cities are scheduled to get the Dress
systems by the fall of 1974. NEC will supply both scien-
tific and engineering systems, and Fujitsu and Hitachi
will each build a system for the Dress installations.

Oki stands to get some communications business too.
Its latest model 4300C, a minicomputer used for termi-
nal control of data communications and other control
applications, had received 150 orders in the first month.
The machine, which has 4,000 16-bit words of core
memory, sells for 1.6 million yen ($5,333).

Minicomputer future is bright

The over-all minicomputer business potential looks
good for Japan. The Electronics consensus puts this
year’s figure at $15.3 million—more than 27% higher
than in 1971—and $20.5 million is projected for 1973.
The lion’s share of this business will go to domestic pro-
ducers, including Nippon Mini-Computer Corp., a joint
venture engineered by MITI that uses Data General
Corp.’s technology. Other U.S. firms are shut out of sig-
nificant OEM sales.

Banking on point-of-sale systems

Point-of-sale systems are just getting underway in Ja-
pan. Toshiba has started deliveries, Fujitsu has an-
nounced a system, and NCR Japan is marketing a sys-
tem developed in America. Other companies are also
moving into POS, but sales have not yet materialized.

Unlike the U.S., where large retail merchants are the
prime potential customers, in Japan, the banks will
probably be as important as the stores in initiating POS
systems. Masanubu Watanabe, director of the Indus-
trial, Financial & Commercial Systems division for
NCR, explains that banks want to link the stores to their
computers via point-of-sale terminals. The banks are
mainly interested in verification of credit transactions,
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while the stores are most interested in inventory control
from the point of sale. To satisfy both demands will in-
crease the price of a system.

Chaotic was the word for the calculator business a
year ago. Today, the market may be just as wild and
woolly, but experience appears to have injected a bit of
method into the madness. Most of the flurry has been in
the low end of the market. Availability of inexpensive
Lst chips had caused an explosion in production, then a
price tailspin for the six- and eight-digit nomemory
units. The $100 hand-held calculator price barrier was
cracked earlier this year. Casio Computer Corp. thrust
the calculator firmly into the consumer market with a
six-digit model that is now being sold in camera stores
and other retail outlets throughout Japan for 12,800 yen
($42.67). That left competitors shaking their heads, until
Busicom Corp. this fall squeezed a six-digit calculator
down to 12,800 yen to match Casio.

By next year, $35 units will be available, and any-
thing priced lower won’t be a surprise. Calculators have
spread to the public so quickly that educators have had
to reevaluate school mathematics homework assign-
ments because students with calculators have a great
advantage over the others.

The feverish pace to beat down the price caused one
American traveler to quip that he didn’t buy a cheap
calculator at Tokyo’s airport because he was convinced
that by the time his plane reached the U.S., another ma-
chine would be on the market at $10 less. Perhaps this is
an exaggeration, but the image of a bottomless, profit-
less spiral has caused companies in the office machines
business to reassess their situation.

Exploiting the consumer market

Dr. Tadashi Sasaki, executive director for the Indus-
trial Instruments division of Sharp Corp., has concluded
that most manufacturers should cut loose the low end
and leave it to a handful of companies that will exploit
the consumer market. Sasaki’s view is that the best path
for an office-machine manufacturer is to move upward
to the more complex and more profitable machines, in-
cluding the programables.

A general market for programable machines, now
priced around the $1,000 level, has emerged. Under
these are the standard machines and printer types rang-
ing from about $150 to slightly less than $800. Finally,
there are the low-priced types, ending with the line sold
to grade-school students.

“Saturation is still a long way off,” says Sasaki. “The
river’s gotten wider, and it is still rapidly expanding. In
it, we have a low-cost eddy current, the six-digit calcu-
lator. It made lots of waves, but was not as serious as we
thought. People will buy them and then switch to a bet-
ter, higher-priced calculator.”

Sasaki estimates that in 1972, worldwide production
of calculators, including adding machines, will be about
4.3 million units. Of these, Japan will produce 3.1 mil-
lion and the U.S., 1.1 million. The remainder will be
European. Approximately 1 million of Japan’s produc-
tion will be sold domestically and the rest exported—in

Calculating success. Casio (above) and Busicom have developed
under-$50 calculators in Japan, and others are bound to follow.
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round figures, 1 million to the U.S. and | million to Eu-
rope. This means that the U.S. market in 1972 is split
about 50-50, import and domestic.

Sasaki further estimates that Sharp has 20% of the
Japanese market in number of units sold, and 30% in
value. Casio is second in number of units, thanks to its
six-digit consumer model, and Canon Inc. ranks second
in value. However, Canon leads Sharp in the number of
units exported.

Perhaps symbolic evidence that the calculator river is
getting wider was provided when Premier Tanaka took
along on his visit to China some Sharp calculators as
gifts. What if some day 700 to 800 million Chinese want
to buy calculators?

Communications: line is busy

With solid spending plans set by Nippon Telegraph
and Telephone, with a telephone-installation waiting
list of over 2.3 million, and with the promise of more
data communications coming on-stream, Japan’s tele-
communications industry once again has little to worry
about, other than how fast these demands can be filled.
Neither revaluation, nor Nixon shocks, nor the rapidly

Tadashi Sasaki, Sharp Industrial Instruments, estimates that some
3.1 million electronic calculators will be produced in Japan this year.




Special report

filling electromagnetic spectrum can stay this industry
from its usual round of steady profits.

Wireless communications, telephone switching, wire
message equipment, and wire carrier equipment sales—
all are increasing by 6% to as much as 45% this year.
Next year holds much the same in store.

NTT budgeted 300 million yen ($1 million) for equip-
ment in fiscal year 1972, ending next March, and an-
other 350 million ($1.17 million) for fiscal 1973, ending
March 1974. Top priority goes to preparations for data
communications, followed by addition of electronic ex-
change centers and expanded microwave transmission
systems. Almost every manufacturer stands to benefit,
because NTT always spreads its procurement to all the
competitors.

The data-communications conversion consists of
combining 5,000 message areas in the country into 560
and changing the message and unit recording system in
order to time, as well as count, local calls. The larger
message areas, together with lower rates to neighboring
areas, will keep average charge to subscribers the same,
but will enable NTT to charge data communications
subscribers for line use within a message area. Accord-
ing to NTT, the year-long changeover will cost about 70
to 80 billion yen (8233 to $267 million), mostly for la-
bor.

By the beginning of April, NTT had started eight elec-
tronic exchange centers, each with a maximum capacity
of about 40,000 subscribers. Between April and next
March, 10 more will have been started, for a total of 18.
There will be 20 in the year following. Each new ex-
change is expected to cost about 1 billion yen ($3.3 mil-
lion) when fully equipped.

NTT has ordered from Nippon Electric transmitter-
receivers for a 5-gigahertz microwave transmission sys-
tem that will have 2,700 voice channels, a new high for
Japan. NEC estimates that the main transmitter and re-
ceiver, plus auxiliary equipment for each installation,
will cost 4 to 5 million yen ($13,000 to $17,000), but the
final price has not been set.

Cable net being installed

For cable transmission, NTT is installing a 60-mega-
hertz coaxial line from Tokyo to Nagoya to Osaka. This
line will handle color television, which until now has
been transmitted by microwave. It is also part of the
preparation for TV telephones. While the market poten-
tial for video telephones is still in question, NTT intends
to go ahead with a five-year plan, delayed until 1973,
that is to have 3,000 subscriber lines completed by 1977.

The obvious target for video phones will be industry
and government agencies. Yet even Fujitsu, one of the
experimenters in this medium, is not sure how well it
will be accepted. Says Kanji Yamamoto, a Fujitsu di-
rector, “A cheap method of transmitting pictures is the
biggest need now.” He adds that the advent of data
transmission requiring a fraction of the bandwidth of
the TV phone is more important now. There is a pent-up
demand for data communications that will begin to be
served as conversion is completed.

102

Thus, the near-term possibilities for facsimile are
good. Yuichi Makino, director and general manager for
the Telecommunications division of Toshiba, estimates
that fax business was 3.8 billion yen ($12.7 million) last
year, 6 billion yen ($20 million) in 1972, and will reach
8 billion yen ($27 million) next year. Then he forecasts
a 10 to 12 billion yen ($40 million) market in 1974.

Toshiba, which is developing fax equipment to use
the switched-dial network of NTT, bases its growth fig-
ures on the availability of inexpensive facsimile ma-
chines, probably nondevelopment types that use ink jets
and inexpensive paper. Band-compression types that re-
duce transmission time will also be available.

While microwave equipment is the mainstay of NEC’s
wireless communications division, this category has ma-
tured, while others have picked up in growth rate, such
as mobile radio and telemetry. Toshiba is also enthu-
siastic about telemetry. The company has a joint effort
with NTT on remote meter-reading for utilities.

Telemetry forecasts rain

Another real-time telemetry program is underway
with Japan’s meteorological agency to warn against the
sudden heavy rainfalls that cause havoc in concentrated
areas. This plan will be tested the end of this year and
could go into operation next year, Toshiba reports.

Telemetry and telecontrol equipment were the best
performers for Mitsubishi this year, increasing by 10%
to 20% more than 1971 sales. Utilities were the pre-
dominant buyers, but, Japan’s space program and fu-
ture pollution-control projects should aid continued ex-
pansion.

Overseas sales have also been steady, and they have
not been restricted to the developing nations. NEC is
selling its earth stations for satellite communications in
20 countries, including West Germany and France. The
firm also supplied equipment to New York Telephone
Co. during its expansion crisis. Fujitsu recently landed a
2 billion yen segment of a communications program for
Nigeria. And Toshiba has microwave contracts in Latin
America and India.

Back at home, NTT is experimenting with the possi-
bility of widespread installation of telephones in au-
tomobiles. Looking at Japan’s crowded highways as an-
other source of business is cnough to gladden the heart
of any telecommunications company.

Yuichi Makino, Toshiba Telecommunications, is sure that facsimile
sales will take off with liberalization of data communications.
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Industrial: now it’s systems

“Next year should be interesting,” muses Masahiro
Shimizu, president of Hokushin Electric Works. “It’s the
year that everything is going to happen.” Companies in
the industrial electronics sector might add, “and it’s
about time.”

The potential for test and process-control systems is
being stimulated by the demand for automation in pub-
lic works, together with growing pressure for industrial
automation—and further in the future—pollution con-
trol. However, the market for digital meters is so vola-
tile that some company officials are fearful that a price
war will develop.

Sales for 1971 were flat, but this year they are up
slightly. The Electronics consensus figures the market at
$584.9 million for total production-control and other in-
dustrial equipment. Next year, the one in which “every-
thing is going to happen,” they should be about $693
million. Sales of test instruments, not counting panel
meters, should grow next year to $166.9 million, a 14%
increase over this year’s figures. An indication that the
economy picked up steam slowly is the mere 4% in-
crease in 1972 sales over 1971, which for most instru-
ments companies was a bottoming-out year.

Next year, there will undoubtedly be a battle for sales
in digital meters, the key being whether or not the
prices hold. Using much the same LSI circuits as the
soft-priced calculators, the hope in the industry is that
the meters, including panel types, won’t go down the
same spiral. “I'd rather have the digital meters—like
color Tv—up in performance and price,” comments Tsu-
kasa Yoshizumi, product manager for Takeda Riken In-
dustry Co., which together with Yokogawa Electric
Works, holds 70% of the digital-voltmeter market.

Takeda’s voltmeter business held about even in 1971,
and sales of some $4 million in digital voltmeters
showed a 20% increase this year. The company intro-
duced two new models that use standard LSI chips for
logic circuits. The next line will go to custom-designed
C-MOS.

Price war feared

Yokogawa’s Morio Ono, assistant manager for instru-
ment marketing, is also concerned about a digital-meter
price war. Digital voltmeters represent 15% of the com-
pany’s test instrument business, or about 4% of total
sales. However, it’s a fast-moving line that should grow
by 20% in 1973.

Fred Bode, director for Yokogawa-Hewlett-Packard,
is also optimistic about both digital voltmeters and dig-
ital multimeters for next year and concerned about
prices, especially if and when the yen is revalued again.
While still priced higher than analog meters, prices of
digital types are coming down close enough to tip the
balance on the strength of their ease of use, he points
out.

Iwatsu Electric Co. Ltd., which has entered the digital
competition with low-priced multimeters, expects an
annual 15% increase in sales. In one year, the price of
digital multimeters has declined by 20,000 yen ($69)
and will continue to drop, says Kozo Uchida, chief engi-
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neer. This downward price pressure will continue.

While the large-scale production of instruments and
equipment is a familiar battle ground, the new and
risky competition shaping up now is for test and control
systems. In fact, Hokushins’s president is “putting all
the chips” on new process-control systems, due to be an-
nounced next February. “We have got to succeed in
this, or we will no longer be a controls company,” he
states. Right now, he figures that Yokogawa, Hokushin,
and Yamatake-Honeywell Co. hold 58% of the process-
control market.

Systems promise competition

There are reasons to be optimistic about the new Sys-
tems ventures, however. For one, public works are now
taking up about 20% of the business, whereas this seg-
ment represented only 5% five years ago. Initiated by
the government to boost the economy, these projects are
for sewage-treatment plants and incinerator controls,
which are part of Japan’s drive on pollution.

Industrial-pollution control will also become a major
source of sales, once local and national governments
clarify standards. As in the U.S., there is lots of interest,
but industry has hesitated to invest. More substantial
for 1973 is the potential for automation.

Yokogawa’s computer-based systems fall into two
categories: supervisory and direct digital control. Its lat-
est line, Yodic 100, can be used for either supervisory or
extremely simple DDC. Priority interrupt and memory
protection are standard features.

Yokogawa-H-P’s entry into the data systems competi-
tion in Japan is relatively recent. The company has
recently organized a design and software center of 50
people to handle measurement systems, computer sys-
tems other than testing, and calculators. The company
plans to increase its data systems/calculators business to
30% of sales by the end of 1973.

Another newcomer to systems selling, Iwatsu, pre-
dicts that its automated test systems will grow from 5%
at present to 10% of its business by next year. But as
chief engineer Uchida explains, it requires a switch in
outlook to go from producing 200 oscilloscopes of one
model a month to 10 test systems a year.

Takeda’s test systems, which already represent about
20% of the company’s sales, include a memory tester for
LSI circuits, a memory-board tester and data logger, and

AN

Masahiro Shimizu, Hokushin president, says that this is the year ev-
erything is going to happen in the industrial-control systems arena.
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a signal-analysis system. Producing about 10 systems a
month, Takeda uses processors from Nippon Mini-
Computer Corp. in almost 90% of its systems. Of 125
engineers, 70 are working on systems programs. Under
a government subsidy, Takeda has developed and built
a big tester, which generated know-how fallout that the
company now uses in other equipment.

But the real competition in the test and control sys-
tems business, says Takeda’s Yoshizumi, is in the soft-
ware. That is why a disproportionate number of engi-
neers is assigned to systems and why the matching of
computer programs to test equipment is vital. It is
largely on the software side that the competitive battle
will take place next year.

Space: still looking up

The National Space Development Agency (Nasda) is
on a crash program, Japanese style. Dedicated to prac-
tical applications of space technology, the young agency
has been growing up, but concentrating on neat, small
projects.

This year, Nasda received a jolt from NTT and NHK,
Japan’s public broadcasting system, in the form of a de-
mand for a communications satellite to meet television
and voice-transmission needs in the late 1970s. What’s
more, NTT and NHK want the 250- to 300-kilogram sat-
ellite up in the air by 1976.

Nasda’s original long-range plan had called for
launching an experimental 100-kg communications sat-
ellite in 1977. Now the space agency is up against a new
and difficult set of demands. It does not yet have a
rocket powerful enough to orbit a payload of 250-300
kg, nor does it have a design for a usable satellite.

In addition, Japan is committed to launching a mete-
orological satellite as part of a global atmospheric pro-
gram involving coordination with space shots in the
U.S. and Europe. In U.S. terms, these may seem like
relatively simple problems, but Nasda must try to solve
them with a budget of $60 million for the fiscal year
ending next March. The agency has requested an 80%
increase for the next year, and will probably get it.

The simplest solution to the time-and-money crunch
is to get the rocket and satellite technology from the
U.S.; however, there is internal pressure to make the
space effort all-Japanese. And the final complication is
that Nasda must deal with the ministers of Posts and
Telecommunications, Science and Technology, and
Transportation, as well as the University of Tokyo’s In-
stitute of Space and Aeronautical Science, which has a
budget of its own and pioneered Japan’s space effort.

If Nasda were to buy parts and knowhow from the
U.S. for the satellites, and NASA were to launch them,
the communications project could be completed in three
years, estimates Dr. Yasuhiro Kuroda, director of sys-
tems planning department for Nasda. If not, it might
take seven years before the satellites could be launched.
By using nine boosters strapped on Japan’s “N” rocket
(same configuration as the Thor Delta first stage), it
would be possible to launch a 250-kg satellite, he adds.
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Specifications for the communications satellite have
not been set; however, it’s assumed that there will be
transponders for multiple voice channels and Tv. Also
both broad-beam and narrow-beam broadcast capabili-
ties will probably be required.

Besides the communication satellite, Nasda has on-
going plans for other projects of practical and scientific
nature. Projects are scheduled to map the ionosphere
and measure radio noise for data pertaining to commu-
nications use. Two others—both for scientific purposes—
are to conduct plasma and positive-ion density and
composition measurements.

Drefense: more yéﬁ, bijt Wh;n?

All of the new spending plans set by Japan’s Defense
Agency under the fourth defense plan have been hang-
ing fire, awaiting action by the government. By neglect-
ing to obtain required final approval of the five-year
plan by the National Defense Council, former Premier
Eisaku Sato gave opposition parties an opportunity to
freeze defense funds. The freeze was part of a compro-
mise devised to pass the rest of the national budget.

The return of Okinawa to Japan then took preced-
ence, and when that transfer was concluded, there was a
change in leadership to Premier Tanaka. Soon there-
after, Tanaka began the long, careful plans to visit
China and re-establish diplomatic relations. This effort
has not only delayed approval of the new defense plan,
but it took away the sense of urgency, since peace with
China looked encouraging.

During the Tanaka visit, the pall of gloom hanging
over Self-Defense headquarters was thicker than Tokyo
smog. Since his return, however, the National Defense
Council has belatedly approved the new plan, unfreez-
ing funds for new aircraft, a tank, and a missile.

The delay has taken its toll. Although it was possible
to continue programs previously established, no new ef-
forts could be started. It’s not clear whether or not re-
search can proceed on an airborne early-warning sys-
tem or anti-submarine patrol planes. A tactical
computer project involving all of Japan’s computer
companies that was started under the third plan has
continued. But there is no guarantee now that there will
be enough funding to install the system.

Equally frustrating to the agency is the fact that delay
of this year’s spending has squeezed together next year’s
budget. It has been impossible to settle next year’s
budget without firming up this year’s.

An artillery-shell-spotting radar will go to comple-
tion, but there also will be procurement of less costly
mortar radar. Placement of Mitsubishi’s three-di-
mensional radar systems is continuing too. The Defense
Agency will say nothing about plans for backup mobile
3-d radar made by Nippon Electric, except that it will
not buy as many portable sets as fixed units.

Since some form of the 90 billion yen ($300 million)
fourth defense plan will eventually be adopted, the de-
fense agency’s next task will be to try to catch up the
lost year, or at least minimize the delays it has caused.[]
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JAPANESE
ELECTRONICS MARKETS

1971-1973

1971 1972 1973
COMPONENTS — ———————— :
Antennas . 43.7 45.3
Capacitors, fixed and variable . 328.4 369.7
Connectors, plugs, and sockets . 53.3 60.0
Crystals and crystal filters . 17.7 20.0
Delay lines 7 7
Displays (except solid state devices) 20.3 23.3
Ferrite devices (except TV yokes and flybacks) 26.7 27.3
Loudspeakers (OEM type) 105.8 116.7
Magnetic tape 62.7 74.7
Microphones (OEM type) 26.7 28.3
Microwave components
(except tubes and semiconductors)
Potentiometers, composition
Potentiometers, wire wound
Power supplies (OEM ty pe)
Printed circuit boards
Relays
Resistors, fixed (including wire wound)
Semiconductors, discrete
Microwave diodes
Rectifiers and diodes (rated more than 100 mA)
Signal diodes (less than 100 mA)
Thyristors SCR's, four-layer diodes
Transistors, power
Transistors, small-signal
Zener diodes
Semiconductors, integrated circuits
Digital bipolar, small (less than 12 gates)
Digital bipolar, MS! (12 to 100 gates)
Digital bipolar, LSI (more than 100 gates)
Digital MOS, small and MSI
Digital MOS, LS|
Linear IC's (except operational amplifiers)
Operational amplifiers {(monolithic only)
Hybrid IC’s, all types
Semiconductor optoelectronic devices
Switches (for communications and electronics)
Transformers, chokes, and coils
(includes TV yokes and flybacks)
Tubes, cathode ray {except for TV)
Tubes, receiving
Tubes, TV picture

Total 2,631.2

(millians of dollars)
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INTNJINOA

CONSUMER PRODUCTS ———

Audio tape recorders and players
Citizen band transceivers

Electronic ranges

Hi-fi component equipment

Musical instruments

Stereo phonograph and radio combinations
Radios (inciuding car radios)

TV sets, black and white

TV sets, color

Video tape recorders (for consumer use)
Total

COMPUTERS AND RELATED HARDWARE*
Analog and hybrid computers

Converters, a-d and d-a

Digital computers {except minicomputers)
Digital minicomputers (valued up to $1 omM)
Data storage devices

Data entry and output equipment

Remote terminal equipment

Electronic calculators

Total

COMMUNICATIONS EQUIPMENT -

Broadcast equipment

CATV

Closed circuit TV

Intercoms and intercom systems

Microwave retay systems

Navigation aids {(except radar)

Radar (air, ground, and marine)

Radio communications {except public broadcast)
Telemetry and guidance systems (except industrial)
Telephone switching, electronic or semielectronic
Wire message equipment

Wire carrier equipment (includes FDM and PCM)
Total

INDUSTRIAL EQUIPMENT —

Machine tool controls

Motor speed controls

Power electronics equipment

Process controls and related equipment {includes computers)
Simulators, trainers, and teaching aids

Ultrasonic cleaning and inspection equipment

Total

TEST AND MEASURING INSTRUMENTS
Amplifiers, laboratory type

Calibrators and standards, active and passive
Components testers

Counters and timers

Electronic meters, analog

Electronic meters, digital

Generators and synthesizers (to 1 GHz)

Lasers, all types

Microwave test and measuring instruments (above 1 GHz)
Oscillators

Oscilloscopes and accessories

Power supplies, laboratory type

Recorders (analog and digital)

Total

MEDICAL ELECTRONICS EQUIPMENT
Diagnostic equipment, except X-ray

Patient monitoring equipment

Prosthetic equipment

Therapeutic equipment, except X-ray

X-ray equipment

Total

TOTAL EQUIPMENT CONSUMPTION

1972

250.0
7.3
89.0
85.7
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324.0
167.7
93.3
1,773.7
51.7
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1973

291.7
7.7
108.3
108.7
45.0
345.3
172.0
85.5
1,767.3
71.3
3,002.8
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36.7
10.0
13.0
10.0
96.7
166.4

7,206.7

(factory prices in millions of dollars)

* Not including navigation, radar, process control, and similar systems




OUR ANGLE:
Low Cost D/S
and S/D Modules

TYPICAL S/D MODULE SETS

FUNCTION LINE-LINE FREQUENCY
S/D or R/D 11.8V 400Hz
R/D 26V 400Hz
S/D or R/D ooV 400Hz
S/D ooV 60Hz

TYPICAL D/S MODULE SETS

How does a choice of 14-bit resolution, 60 or 400
Hz data frequency, high accuracy, 11.8V to 90V
line-line voltages and all kinds of self-protection
circuitry look from your angle?

North Atlantic’s Series 780 is available now. Only
5 modules make up a complete S/D or D/S con-
verter, and any set nests in an area less than 21
square inches.

S/D specifications include 3 minutes + 0.9LSB ac-
curacy, and continuous tracking with low velocity
errors. D/S specifications include 4 minute accu-
racy, 1.25 VA output and 25 usec settling time.

Key performance specifications for both converters
include 14-bit (0.22°) resolution over 360°, 0-70°C
operation and 4000°/sec data rates. Both units are
DTL and TTL compatible.

To shrink your prototype schedule, we offer an
interconnecting PC board. Or, if you plan to inte-
grate a converter directly onto your own PC cards,
we can supply proven mylar artwork.

Any set of modules — $650. Order a set today.
North Atlantic sales engineering representatives
are located throughout the free world.

NORTIHE ATLANTIC industries, inc.

California District Office: 13418 Wyandotte Street, N. Hollywood, CA 91605; Phone (213) 982-0442

FUNCTION LINE-LINE FREQUENCY
D/S or D/R 11.8V 400Hz
D/R 26V 400Hz
D/SorD/R aov 400Hz
D/S aov 60Hz
200 Terminal Drive, Plainview, New York 11803 Phone (516) 681-8600
®
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YOU'LL BE SURPRISED
AT THE SCOPE
OF FAIRCHILD
OPTO LINE

SENSORS

15 standard phototransistor
types to provide matched and
standard sensitivity ranges.
For large volume users inter-
ested in building their own
hybrids, die are available.

Standard — Dome Lens
Phototransistor

FPT 100, FPT 120

ey

)

Standard — Flat Lens Precision
Package Phototransistor

FPT 110, FPT 130

|

s

Metal Package — Phototransistor
FPT 101, FPT 102

Matched Sensitivity Dome Lens
Phototransistor

FPT 220, FPT 320

FPT 100 A, 100 B
Matched Sensitivity Flat Lens
Precision Package Phototransistor

FPT 110 A, FPT 110 B
FPT 230, FPT 330

7

"

Circle 210 on reader service card

LED LAMPS

22 types for use as panel status
lamps, malfunction indicators,
backlighting of push buttons
and keys, and narrow beam
projection sources. Available
with clear, white and red
lenses, large light emitting
areas and pin point sources.

Point Sources
FLV 100, FLV 111, FLV 118

- =5

Wide Angle Panel Indicators

FLV 102, FLV 108
FLV 116, FLV 115

—4

Panel Indicators

FLV 110, FLV 112
FLV 117, FLV 119
[ e —————

Narrow Beam Emitters
FLV 104

: [T

Backlighting Illuminator

FLV 103 :
)

,‘—fd:jit ))
g

Subminiature Lamps

FLV 107
—®

Circle 211 on reader service card

DISPLAYS

4”7 LED displays with the
bold font that looks twice the
size it actually is...14” LED
displays made by the indus-
try’s most advanced process...
standard calculator displays
with or without drivers and
scanners built-in.

FND 10 %~

FND 70

FNA 45 9-Digit DISPLAY
with drivers

FNA 25 9-Digit DISPLAY
without drivers

Circle 212 on reader service card



Its Many Unique Products Offer New Problem Solving Capabilities

Chances are that Fairchild’s
Applications-Oriented opto line
contains many products you did
not know existed. These special
products were developed to save
you design time and expense by
permitting you to design around
a product line that offers func-
tional as well as package varia-
tions.

For example. Developing your
own light source/sensor system
and need an LED that throws
a beam up to 9 feet? Try the
FLV 104. Designing keys and
buttons with wording that is to
be backlighted ? Order the FLV
103. Know who is the world’s

largest manufacturer of pho-
totransistors? Fairchild is the
name. Like to develop your own
Tape Reader Array and don’t
want to get involved in the
problems and precision required
to make one from individual
devices? Order the FPA 100.
Interested in card readers?
Specify the FPA 101 for a 12-
element source-sensor reader
array. Looking for a linear
self-scanned array? Look to
Fairchild. Need a combination
source-sensing array for detect-
ing objects with reflective sur-
faces? Call out the FPA 1083.
Looking for a low cost 14,” LED

display that is reasonably priced
even in small quantities? The
number to say is: FND 70. Or,
would you like a standard cal-
culator display, with or without
internal drivers? Look at the
FNA series. Whether you want
standard off-the-shelf opto de-
vices, or custom products, the
name to call is FAIRCHILD.

To see Fairchild optoelectronic
lamps and displays in action,
call your local Fairchild Semi-
conductor Sales Engineer. Many
of the Fairchild Semiconductor
Distributors also have demon-
strators.

OPTICALLY
COUPLED ISOLATORS

Including large volume, mod-
erately priced isolators, high
voltage units for special appli-
cations and inexpensive isola-
tors for minimum requirement
applications.

Circle 213 on reader service card

ARRAYS

Fairchild arrays, such as those
shown here, serve specific in-
formation-reading needs and
also provide broad capabilities
for applications requiring
edge-, angle-, and position-
sensing, counting and control-
ling as well as specific infor-
mation reading units.

FPA 100 9-Element
Source-Sensor Tape
Reader Array

——

%

&

L
USRI A0t

AT

IR EMITTERS
INFRARED LIGHT

FPE 100
FPE 104
—(

Circle 214 on reader service card

FAIRCHILD SEMICONOUCTOR/MICR

s

FPA 103 Reflection-type
Source-Sensor Array

N

i 0°

FPA 602 128-Element Linear
Self-Scanned Array

OWAVE AND OPTOELECTRONICS

FPA 101 12-Element
Source-Sensor Card
Reader Array

e
U

Y,
s

rd
r

A Division of Fairchild Camera & Instrument Corp., 4001 Miranda Avenue, Palo Alto, Ca 94304. (415) 493-3100. TWX: 910-373-1278



drain, ant
give you a single-plane
phosphorescent display
you can see across the room.

We clamp down tully

on the disadvantages of other displays.
Our digital readouts,

including the extremely lightweight,
mini-size Multi-Numerical Indicator
with 8,10, and 12 digit readout,

offer low-voltage,

low-current drain,

and stability advantages over
conventional displays.

All have eye-easy phosphorescent
segments with digits on a single-plane
for optimal visibility

under ambient light.

It’s a natural green glow,

so soft and clear you can see

it across the room.

But the best comes last:

They’re competively priced

far all modern applications

in calculators,

digital clocks, voltmeters and counters,
and a host of others.

Count on us.

110 Circle 110 on readerservice card

BRR2RBAR

8688868888888

4 DG 19E

DG 10F1
; DG 104

The Brighter Side of Electronics

asD

ISE ELECTRONICS CORP.

P.O. Box 46 Ise City, Mie, Japan Tel: 05963-5-2121

International Div.

ISE INTERNATIONAL CORP.

No.7-7-2, Shigashi Shinbashi Minato-ku, Tokyo
Tel: 433-6618 Cable: Iseworldrep
Telex: J26546 Iseinter

USA Sole Distributor

LEGI ELECTRONICS CORP.

1472 West 178th Street. Gardena California 90248
Tel: (213) 532-0470, 0471
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Technical articles

Long-range infrared intruder alarm

resists fault triggering

Ferroelectric bolometer with room-temperature Curie point “looks”’
through reticle without signaling its own presence, and, since it
responds only to moving infrared sources, minimizes false alarms

by W. E. Osborne, intrared Laboratories Inc., Anaheim, Calli.

[J The recent increase in the number of burglaries has
intensified the demand for intruder alarms. In response
to this demand, a passive infrared detector with a max-
imum range of 1,000 feet has been designed. And be-
cause it responds only to infrared sources that move, the
device won’t generate false alarms easily.

Because the new detector is passive, it is superior to
many presently available active alarms, which transmit
ultrasonic or infrared signals to be intercepted or re-
flected by intruders. Sophisticated burglars can detect
such signals and circumvent the alarms.

The device’s long range and resistance to false trip-
ping are superior to those of some other passive detec-
tors—capacitive units, for example, have a maximum
range of about six feet, while seismic units can be set off
by passing trucks. Finally, because the unit detects only
moving targets, it is an improvement over infrared de-
vices that can be triggered by sudden changes in am-
bient temperature, as when an air conditioner turns on.

In the past two years, five prototypes, installed over-
seas, as well as in the United States, have signaled the
presence and made possible the capture of many unau-
thorized intruders. None of these devices is known to
have been discovered or disarmed.

The prototypes built to date have weighed an average
of 2% pounds each, including internal nickel-cadmium
batteries and a charger. Two 12-volt batteries in series
can provide 8 milliamperes for about 26 hours before

requiring a recharge, and a 45-volt bias battery provides
0.5 ma to the bolometer. In the charging mode, a micro-
ammeter monitors the rate at which the batteries are
being charged. It can also test the condition of either
battery at any time.

The new detector responds to infrared radiation at
wavelengths of 2 to 15 micrometers, the intermediate
and far-infrared portions of the spectrum. A reticle in
front of the infrared sensor provides sensitivity to move-
ment. When an intruder—a source of infrared—moves
across the field of view, the reticle chops the incoming
radiation and thus modulates a 2-kilohertz square-wave
carrier, produced by a multivibrator and a pair of field-
effect transistors; the modulation trips the alarm. The
chopping frequency is between 0 and 25 Hz, depending
on the angular speed of the source across the field; it is
established by the number of lines in the reticle and by
the distances from reticle to sensor and to target.

In the detector (Fig. 1), infrared radiation from a tar-
get is focused through the reticle onto a ferroelectric
bolometer; the radiation changes the bolometer’s di-
electric constant and thus generates a minute current.
As the target moves, the reticle chops the radiation fall-
ing on the bolometer, producing current pulses.

When the detector is idling, the 2-kHz carrier is sym-
metrical; but with an infrared source in view, the bo-
lometer current causes the carrier to become unsym-
metrical, and as the source moves, the current pulses

MOTION OF
SOURCE
DEMODU- LOW-PASS
BOLOMETER »1 AMPLIFIER LATOR FILTER AMPLIFIER
4
RETICLE FILTER
SCHMITT
TRIGGER
MULTI-
VIBRATOR Y
ALARM
OUTPUT

1. Detector. Reticle chops infrared radiation from source, modulating bolometer current and therefore multivibrator symmetry. Demodulated

filtered signal trips Schmitt trigger and sounds the alarm.
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2. Bridge unbalancer. Bolometer is part of bridge circuit that becomes unbalanced when illuminated by infrared radiation. Six-stage amplifier
is conventional circuit with small negative feedback. Main power source is 24-volt nickel-cadmium battery; 45-V NiCad battery biases the bo-
lometer. Alternatively, an external battery or standard 120-V ac source may be used.
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create a pulse-width modulated carrier signal. This
modulated carrier is then amplified, demodulated, and
filtered; the filter’s response is flat to 15 Hz and down 6
dB at 25 Hz. The filter’s output is an alarm signal that is
amplified, rectified, and presented to a Schmitt trigger
that actuates the external alarm signal. Although dis-
crete components are shown in the schematic diagram
(Fig. 2), integrated circuits can be used instead.

The ferroelectric bolometer, which picks up the in-
frared radiation from the source, is made from a mix-
ture of 75% barium titanate and 25% strontium titanate.
This mixture is ground to particles about 1 um in
diameter, die-pressed into flakes, each having an area
between %2 and 2 square millimeters, and sintered. The
sintering causes some strontium atoms to migrate into
spaces in the barium-titanate crystal structure, lowering
the Curie temperature of the mixture to about 25°C, or
room temperature. After sintering, each flake is coated
with a conductive material, so that it becomes a small
capacitor of 5 to 25 picofarads.

Ferroelectric materials, such as the titanates in the
bolometer, have a spontaneous polarization at tempera-
tures below their Curie points. But at the Curie tem-
perature, the crystal structure changes, causing polariza-
tion to vanish and the dielectric constant to change
rapidly. For the particular mixture used here, the di-
electric constant increases 5%/°C in the vicinity of the
Curie temperature, giving a high sensitivity; in addi-
tion, the bolometer can respond to incoming radiation
chopped at frequencies up to 3 kHz.

Since the actual chopping never exceeds 25 Hz, this
fast response assures that the changes in pulse width of
the carrier are sharp and well-defined. The bolometer
housing also contains a preamplifier, consisting of a
low-noise field-effect transistor, Q;, and a 17-kilohm re-
sistor. This amplifier provides a gain of 8 to 10, but its
primary purpose is to present a very high input imped-
ance to the bolometer and to match this to the next
stage’s much lower input impedance.

Infrared radiation from the area in front of the detec-
tor is focused on the bolometer by a lens. Both a germa-
nium lens 2 inches in diameter, with aperture of f: 1, and
a commercially available zinc-sulfide lens have been
used; the germanium intrinsically filters out all radi-
ation with a wavelength less than 2 um, while the zinc-
sulfide lens can be used with a separate 4.2-um filter
that excludes solar radiation. While the lens is not man-
datory—the detector has a range of more than 100 feet
without it—the filter, with a reticle incorporated in it, is
necessary; if no lens is used, a small germanium win-
dow filter about an inch in diameter, with reticle in-
cluded, is necessary. Such filters are quite inexpensive.

Detector operation

To operate the detector, it is turned on and switched
into balance mode. The 2-kHz multivibrator drives the
bridge circuit formed by the bolometer, two 270-kilohm
resistors, the 100-kilohm potentiometer, and two J-FET
transistors, Q2 and Qj (see schematic diagram). In bal-
ance mode, the source terminals of both J-FETs are
grounded, and the microammeter is connected across
the bridge. The resistors control the current supply for
the two J-FETs, the outputs of which are floating with re-

Electronics/November 20, 1972

Rear view. In balance mode (switch, right), microammeter is nulled
by adjusting potentiometer (above knob at left). Phase control ad-
justs main amplifier gain. Function knob (bottom left) is at 1 for nor-
mal operation, 2 for balancing; other positions check batteries and
monitor charging. Knob, bottom right, sets triggering level of alarm.

spect to ground. With the detector running under nor-
mal ambient conditions and with no infrared target in
view, the potentiometer is adjusted until the null of the
microammeter indicates that the multivibrator’s output
is symmetrical.

When balancing is complete, the detector is taken out
of balance mode; this action inserts a 200-pf capacitor
between the source of Q; and ground. This capacitor
keeps the bridge balanced, even if the ambient tem-
perature changes by 210°F,

An infrared signal appearing in the field of view
raises the temperature of the bolometer above its Curie
point, thus unbalancing the bridge and the multivibra-
tor. If the infrared source moves—even as little as 0.1
foot per second—the radiation flickers through the ret-
icle, thus alternately balancing and unbalancing the
bridge and modulating the multivibrator output. This
modulated output is amplified in a six-stage amplifier in
which a combination of npn and pnp transistors Qg
through Q11 and small negative feedback provide both
high gain and high stability. At the output of the ampli-
fier, an emitter-follower, Q2. feeds the signal to a de-
modulator, Q;3, which is synchronized with the multi-
vibrator output to improve the signal-to-noise ratio.

The demodulator’s output is a varying signal that
represents the infrared source’s motion across the ret-
icle; this is passed through a low-pass filter with a 25-Hz
cutoff to anether amplifier stage, a rectifier, and a
Schmitt trigger. The trigger closes a relay that activates
an external rf transmitter, camera, lights, or bells.

Several prototypes have been built and tested, and
production is now getting under way, using the bolome-
ter, which has been a production item since June under
a Government contract. O
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Temperature-stable decoder
for modulated pulse widths

by H.R. Beurrier
Bell Telephone Laboratories, Murray Hill, N.J.

Besides offering exceptional temperature stability, a
pulse-width-modulation decoder for remote propor-
tional radio control produces a presettable fail-safe
analog output when the input control signal is inter-
rupted. The circuit converts a time-modulated pulse in-
put to an analog output.

Transistors Q; and Q. form a sawtooth generator
with a ramp output that starts when the input control
signal goes positive and that resets when the input goes
negative. The control signal switches Q alternately on
and off.

When the base of Q: is driven positive by the input,
this transistor turns off and capacitor C, charges with
the constant current supplied by transistor Qi. (The
longer the input pulse duration, the higher Cy’s ramp
voltage and the resulting output voltage.) When Qg is
driven negative, it conducts, pulling its emitter voltage
in the negative direction and partially discharging ca-
pacitor C.

Emitter-follower Q3 acts as a peak-voltage detector
that charges capacitor C. positively when its base is
driven positive by the ramp voltage of capacitor Cy. If
the voltage across C; is too negative to forward-bias the
base-emitter junction of Qs, capacitor C» discharges
through resistor Ri. This portion of the circuit, there-
fore, acts as a diode peak detector with power gain. Re-
sistor Rz and capacitor C3 are connected as a simple
first-order output filter.

Once the input signal is terminated, the base voltage
of transistor Q. settles to a level determined by the volt-
age divider of resistors Rz and Ry. This voltage level is
coupled to the output through transistors Q2 and Qs,
which are connected as cascaded emitter-followers. The
complementary arrangement of Q2 and Q3 causes any

temperature-induced change in the base-emitter voltage
of transistor Q2 to be cancelled by an equal-in-magni-
tude, but opposite-in-polarity, change in the base-emit-
ter voltage of transistor Qs.

The circuit’s output voltage is referenced to the lower
point of capacitor Cy’s charge/discharge cycle. When
the input is negative, diode Dy reverse-biases transistor
Q2’s collector so that capacitor C; always discharges to
the same level. Diode D and resistors R5 and R¢ clamp
the capacitively coupled input control signal so that
transistor Q2’s base is driven slightly negative. Diode D3
simply fixes the base voltage of transistor Q1.

With the component values shown, the circuit will
convert a pulse width of 1.25 #0.63 milliseconds to an
analog output of 2.4 20.6 volts dc. The 1-kilohm input
resistor simply reduces the loading on the driving

source. 0O
|
+4.8V
 SILICON
0; Y IN4S6
n;%zz kQ
Rs 22209 f .
GERMANIUM~\|331 znszuz INIT04
L gl
Tk |, | IN3666 Rz S[“,#STG
PULSE (+2.4 V)
INPUT 47 HF
7502 2 Rg
L Cy Cs
22 m%m —
4.7 uF | 4.7 uF
Dy
~ :
SILICON

PWM decoder. Circuit detects pulse-width-modulated signals, sup-
plying dc analog output over wide operating temperature range. If in-
put control signal is interrupted, decoder output goes to preset fail-
safe level. Transistors Q, and Q, and capacitor C; make up sawtooth
generator that drives transistor Qs, which acts as peak-voltage de-
tector. Q, and Q; are cascaded complementary emitter-followers.

C-MOS sums up tones
for electronic organ

by Robert Woody

Hercules Inc., Radford, Va.

An electronic organ that produces a wide variety of
voices, either singly or in combination, can be built with
relatively simple circuitry if complementary-MOS logic

114

circuits and linear diode gates are used. The organ,
which requires only one gate for each frequency, adds
tones to derive the harmonic content of each voice.
Sound reproduction varies smoothly, too, so that there
are no unpleasing key clicks.

The circuit shown generates the eight frequencies of
note A. Adjacent frequencies of the same note have 2:1
ratios and are separated by an octave. Similar circuit ar-
rangements generate frequencies for notes B through G
and five sharps, for a total of 12 notes. These 12 notes,
each having eight frequencies, comprise the 96 fre-
quencies in the organ. Individual frequencies are spaced
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at 6% intervals, from 32.7 to 7,902 hertz.

The eight square-wave outputs of the Hartley oscilla-
tor and the binary divider have precise frequencies, but
are not musical because square waves contain only the
fundamental frequency and odd (not even) harmonics.
Furthermore, if these square-wave frequencies are
turned on and off directly by key switches, the sounds
begin and end too abruptly to be musically pleasing,
and key clicks will be heard.

A diode gating circuit, like the one consisting of diode
D, resistor Ry, and capacitor C,, is used to convert each
square wave to a sawtooth. This supplies the even har-
monics and helps to turn the tones on and off gradually
without clicks.

The square wave alternates between the supply volt-
age and ground. While the square wave is at ground, D,
is forward-biased by current flowing through R,, and
the gate output is also at ground. When the square wave

goes to the supply voltage level, D, is back-biased so
that current through R, charges C,, causing the gate
output to have a rising slope. The capacitor discharges
quickly through the diode when the square wave re-
turns to ground, and the cycle repeats.

Resistor Rz and capacitor C; slow the application of
current to resistor Ry, permitting the gate to turn on and
off gradually without clicks. Since C; charges for half
the cycle of square-wave frequency f, time constant
R1C, is half the period of f, or:

C, = %R,

Values for capacitor C; are selected to approximate the
switching times of organ pipes. Since the output of each
gate is linearly proportional to its dc biasing voltage, the
tone amplitude needed can be metered out precisely.

To sum tones to create the desired organ voices,
which comprise several harmonically related tones, each
gate output must be filtered to reduce its harmonics

C-MOS makes organ music. Complementary-MOS ICs add tones to produce eight frequencies that make up note A. Each of the remaining
six notes, B through G, plus five sharps, requires its own Hartley oscillator and binary divider network to generate all 96 organ frequencies.
Diode gate at each divider output converts that square wave to a sawtooth to get the necessary even harmonics.

f (¢ C,
HARTLEY AEE {Hz) (1F) (uF)
OSCILLATOR
—_— RCA %CD4001AE Al 55 0.15 0.47
A2 110 0.082 0.33
A3 220 0.047 0.22
» A4 440 0.022 0.22
1 A5 880 0.01 0.22
10 k2 A6 1,760 0.0047 0.22
A7 3,520 0.0022 0.22
—u A8 7,040 0.001 0.22
60~130 mH
MILLER OUTPUT
#6324 (Vo)pk— pk
0.1 uF
id
1 y
L 0.082 yFl OFF
OUTPUT I SR
AN =
Ry m
56 k§2
RCA CD4004AE 0.33 uF
I 56 k§2
R,
56 k$2
] r)
D, dc BIAS
ALL DIODES: 1N3064 -
Vpp SUPPLY =10V
( V‘ _—gr 164 8 H >
d 2 dc BIAS
/(cl E3
V?-—E N\ —— (E3)
0-30 V KEY BUSES < ot
v3—g N I
\‘ 1
vy '
i(":__" TO OTHER KEY SWITCHES
Vet g J
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HARMONIC CONTENT OF SOME TYPICAL ORGAN VOICES
VOICE HARMONIC FREQUENCIES
1T 2 3 4 5 6 7 8 9 10 11 12
OPEN FLUTE |
OPEN FLUTE, |
OCTAVE HIGHER 1 A
ABOVE FLUTES I
SOUNDED TOGETHER PR | .
TRUMPET 1 I I I | . .
FRENCH HORN __l I . _
VIOLIN 1 | I I l | I I I T
STOPPED FLUTE 1 I A
CLARINET I . l | 1 .

down to the simplest voice produced in the organ,
namely the flute. Since the eight frequencies of a note
are multiples or submultiples of each other, they can be
handled by one low-pass filter. This means that only 12
low-pass filters are needed for all 96 frequencies.

The diodes between the gates and the key switches—
diode D,. for instance—allow a given tone to be
sounded by a number of different key switches. All of
the key switches indicated are operated by the key for
note Al. The voltages (V1, Va2, Vs.. . .) on the key buses
determine the amplitude at which the tones are
sounded (V; controls the fundamental frequency tone,
V. the second harmonic, Vj the third,. . .). The key bus
voltages set the harmonic content and. therefore, the
voice of all the keys on the keyboard.

To conserve circuitry, the third harmonic, note A3,
borrows a tone from the gate (not shown) used for note
E3. The resulting 0.2-Hz frequency error cannot be
heard. O

Transistor gating circuit
cuts signal delay to 100 ps

by Arthur J. Metz

Tektronix Inc., Beaverton, Ore.

Frequently in emitter-coupled-logic design, a high-
speed data signal must be gated by a dc control signal
that is generated by a contact closure or a transistor-
transistor-logic gate. When the propagation delay in the
high-speed signal path must be held to a minimum, a
simple transistor circuit can probably provide the fastest
way to perform the gating function.

Propagation delay for the transistor gate is as low as
100 picoseconds, compared to the 1-nanosecond delays
of the fastest integrated-circuit gates presently avail-
able. Moreover, the transistor gate consumes less power
and costs less than the IC gate, especially if an addi-
tional IC gate package is needed to perform the gating
function.

A typical application for the transistor gate is shown
in the figure. Here, signal delay between the flip-flop’s
@ output and its D input must be minimized to realize
the fastest possible toggle rate.

With switch S; open, the transistor’s base-emitter
junction is reverse-biased. An internal pull-down re-
sistor of about 50 kilohms at the flip-flop’s D input
holds all data inputs near ground potential, reverse-
biasing the flip-flop’s input stage (by more than 3 volts)
and assuring the rejection of any signal that passes
through the internal capacitance of the transistor. When
the switch is closed, the transistor saturates and pro-
vides a low-impedance signal path. For TTL appli-
cations, the function of switch S; is implemented by the
appropriate TTL device.

The noise immunity of the gating circuit is main-
tained by keeping the transistor’s collector-emitter volt-
age drop low. (With the type 2N2907A transistor, which
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has excellent saturation characteristics, the Vcg drop
can be held to approximately 10 millivolts by using a
forced beta of 0.1.) Driving several high-impedance in-
puts or perhaps one low-impedance input will cause
some loss of noise immunity. Although driving a termi-
nated line is not recommended, the gate may be driven
from a terminated line.

As with any ECL design, care must be taken in laying
out the circuit to realize maximum performance. Since
the full logic-voltage swing appears at the transistor’s
base terminal, the base biasing resistor should be lo-
cated close to that terminal to eliminate the trans-
mission line effects of an interconnecting lead. O

Desigm;r's casebook is a regular feature in Electronics. We invite readers to submit original
and unpublished circuit ideas and solutions to design problems. Explain briefly but thor-
oughly the circuit's operating principle and purpose. We'll pay $50 for each item published.
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Gating ECL signals. Bipolar transistor gate can transfer logic sig-
nals with propagation delay of as little as 100 picoseconds. With
switch closed, transistor saturates and gates signals from flip-flop’s
Q output to its D input. When switch is open, transistor is cut off,
and strong reverse bias at D input rejects all unwanted stray signais.
The switch can be a pair of contacts or a TTL device.
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P-Channel N-Channel
JFET JFET
Since 1962, Siliconix has evolved FET technology and applied it to a
complete line of singles, duals, arrays, and ICs. So what’

Economy

Epoxy FETs

Siliconix, the world’s leading supplier of FETs, now brings
you a full line of plastic encapsulated field-effect transistors—at
economy prices as low as 32¢ each in 1000-unit quantities. Why
be concerned over alternate sources? Call on the FET leader
for quality devices at rock-bottom cost.

The Siliconix line Use these new epoxy FETs
of epoxy products includes with the same confidence you
m FETs for general purpose amplifiers have placed in Siliconix prod-

s FETs for VHF/UHF amplifiers and mixers ucts in the past—they are

s FETs for switches, choppers, and commutators  typed, manufactured, and

s FET pairs for differential amplifiers tested specifically for the indus-
s FET diodes for current limiters and regulators trial and commercial markets.

A copy of our new epoxy FET cross-reference guide and
full line catalog is yours for the asking. Just circle the
bingo card number or call your nearest
Siliconix distributor.

Write for Data

Siliconix incorporated
2201 Laurelwood Road, Santa Clara, California 95054
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Automatic control of speaker output
compensates for noisy background

Output level of speaker system is increased by more than 30 dB to
automatically compensate for changing background noises; the system
is suited for such environments as those encountered by mobile radios

by David B. Hoisington, Naval Postgraduate School, Monterey. Calif.. and Andrew F. Hobson, u. S. Coast Guard, Washington, D. C.

[J Noise in the surrounding environment can mask in-
formation coming from audio speakers. Mobile commu-
nications receivers in cars and trucks, for example,
frequently have to compete with varying levels of au-
dible background noise.

If the level of background noise were constant, it
would be relatively easy for a listener to adjust the sig-
nal to an optimum level. However, in most situations,
the audible noise is constantly changing.

To continuously adjust for optimum signal level in
the presence of changing noise, then, an automatic vol-
ume control is highly desirable. In an automatic control
system that was designed and tested at the Naval Post-
graduate School, a balancing arrangement prevents the
circuit from interpreting the received audio signal as
noise. To further refine the control’s ability to sort
wanted from unwanted signals, a frequency-weighting
technique was incorporated to approximately match the
peculiar characteristics of the human ear.

By applying integrated-circuit technology to imple-
ment the design, the system should provide operator
comfort and listening convenience, not only in mobile
communications systems, but in such applications as
public-address systems and home-entertainment radios,
where mass-production methods are required.

The system design

Any noise-compensation system must be able to mea-
sure the background-noise level in the presence of the
speaker signal, but independently of it, and then rapidly
adjust the speaker volume accordingly. Independent
measurement of the signal level is necessary for system
stability because if the control circuit interprets the
speaker signal as noise, a Tunaway increase in signal
volume results.

Since the noise-measuring system must be subjected
as nearly as possible to the same ambient noise as the
listener, the detector will usually pick up both the
speaker output and the background noise. The compen-
sation system must then be able to separate the noise
from the intelligence.

In the system design chosen (Fig. 1), a microphone is
placed near the listener, where it picks up both signal
and noise. The microphone output is amplified, recti-
fied, and filtered. At the same time, a sample of the
audio control-amplifier output is rectified and filtered,
and then it is subtracted from the rectified microphone
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output, which consists of signal plus noise. The resulting
voltage level, which is approximately proportional to
the noise level, then adjusts the gain of the control am-
plifier to maintain the desired relationship between sig-
nal and noise level.

Ideal control characteristics

This discussion assumes that the signal-level input to
the audio-control amplifier remains constant. The
audio-control amplifier has a power gain that is pro-
portional to the control voltage, V, or

So = kVS§; ("
where Sy and S; are the amplifier-signal output and in-
put powers, respectively. The control voltage consists of
the sum of a fixed component, Vo, plus a component
proportional to the total sound power picked up by the
microphone, Ax(N + aSo), less a component propor-
tional to the output of the audio control amplifier,
AsSo. Here. « represents the signal loss from audio-con-

AUDI1D CONTROL

AMPLIFIER £uolo

POWER
AMPLIFIER

(SEE FIG. 2a)

AUD10 SAMPLE
AMPLIFIER

LOUD-
SPEAKER
AND
ROOM
CHARAC-
TERISTICS

(SEE FIG. 3a)

AUDID PLUS NODISE
AMPLIFIER

(SEE FIG. 3b)

NOISE
SOURCE

1. Battle with noise. Feedback system compares sampled signal
output to ambient signal plus noise to generate a control voltage pro-
portional to background-noise levels. The resulting speaker output is
thus automatically adjusted to changing background noise
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2. Control amp. Integrated circuits reduce power consumption and
size of the audio-contro! amplifier (a). Gain is linear over a 30-dB
range (b). controlled by a variable dc level of -5.2 to -4.8 volts.

trol amplifier output through the speaker. room cou-
pling, and microphone; N is the noise power at the mi-
crophone output, and Ags and Ay are the ratios of the dc¢
output voltage to the amplifier power input for the two
channels, as indicated in Fig. 1. It follows that

V =V, + AxN + kVSAx - AskVS, (2)
Substituting for V in Eq. 1,
S, = kSi(Vo + AxN) 3)

I - kSi(aAx - Ay)
Now if the gains are adjusted so that atAy = Ay, Eq. 3
becomes

So + kSi(Vo + AxvN) 4)
Under this condition, audio control-amplifier output is
constant (for constant input) when the noise level is low
(AxN is less than V), and the output-to-noise ratio is
constant and equal to kS;Ax when the noise level is
high (AxN is greater than V).

Practical considerations

The ideal system cannot be realized exactly for sev-
eral reasons. It has been assumed that the frequency-re-
sponse characteristics of the two bias-producing circuits
are identical. In practice, while the frequency response
from audio-control amplifier output through the audio-
sampling amplifier can be made quite smooth, the fre-
quency-response characteristics of the speaker, room,
and microphone will be extremely variable, particularly
if the room acoustics are not highly damped. Thus, it is
not possible to obtain exact cancellation of the second
term in the denominator of Eq. 3.

However, since voice signals generally consist of a
broad spectrum, it is possible in practice to obtain satis-
factory cancellation. Cancellation is less critical if the
microphone is placed so that a minimum signal is
picked up from the loudspeaker. But it is generally de-
sirable for the microphone to be exposed to the same
noise as is the operator, which requires that the micro-
phone be placed near the operator and hence coupled
to the speaker. In situations where the noise is not local-
ized, microphone-to-speaker coupling can be reduced.

Another design consideration relates to one of the pe-
culiar characteristics of the ear. The presence of noise
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TEST FREQUENCY=3 kHz
AT A PEAK-TO-PEAK INPUT
AMPLITUOE OF 0.06 VOLTS

containing low-frequency components raises the min-
imum discernible level for audio signals of the same or
higher frequency, but high-frequency noise has little
masking effect on lower-frequency audio signals (see
panel). For this reason, the microphone channel should
have a flat response for the full range of signal compo-
nents, and its frequency response should decrease be-
yond this range. Telephone communications systems
usually have an upper frequency limit of about 3,300
Hz, while entertainment radios in vehicles generally go
an octave higher in frequency.

Developmental system

Integrated circuits are used whenever possible in the
Navy’s test system to keep size and power consumption
at a minimum. Because the system is intended to be
placed between the detector and audio amplifier of
existing communications systems, a separate audio
power amplifier is not required.

Two cascaded Rca CA3000 dc amplifiers are em-
ployed in the audio-control amplifier (Fig. 2a). Since
the 3-dB bandwidth of this amplifier is from dc to
22,000 Hz, the system audio bandwidth is not limited by
the added control circuitry. The input signal must be
scaled to a maximum 0.1 volt peak-to-peak to avoid ex-
cessive distortion, and this level is set by an input poten-
tiometer. Total gain variation exceeds 45 dB as the con-
trol voltage is changed from -5.3 to -3.6 v (Fig. 2b).
The gain is nearly a linear function of control voltage
over a 34-dB range.

The audio sample amplifier (Fig. 3a) consists of a
two-stage transistor amplifier. followed by a peak detec-
tor. An input potentiometer connected across the system
speaker sets the sensitivity of this channel. The band-
width of this amplifier is about 10 kHz.

The audio-plus-noise amplifier (Fig. 3b) consists of a
dynamic microphone, followed by one stage of transis-
tor amplification, an RCA CA3015A high-gain oper-
ational amplifier, and a diode peak detector. Frequency
response is limited at the low end to 100 Hz (6 dB) by
the microphone, and at the high end to 12 kiiz by the
amplifier. Response beyond 12 kHz is not required,
since high-frequency noise does not appreciably mask
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How the ear hears

The key to the design of a volume-compensating system
for noisy environments is some understanding of the
properties of human hearing. While the ear and brain
have the ability to detect sound over a range of greater
than 100 decibels, the human hearing system performs
many other functions. Among other things, it provides a
unique filter that weights differing frequencies and distin-
guishes between various characteristic sounds.

The response of the human ear for 10-dB increments
of signal levels is shown in Fig. A. An intensity of O dB
corresponds to a reference level of 10-12 watts per
square centimeter. The O-level contour is the average hu-
man’s minimum level of detectable intensity. Notice that
the response bandwidth becomes broader as the inten-
sity level is increased.

Approximations of the tevels of typical noises encoun-
tered in our daily lives are added to the graph to place the
intensity-level contours in perspective. Also shown is the
nominal range over which the automatic volume-com-
pensation system operates.

The contours in Fig. A were generated for single fre-
quency components in an otherwise totally quiet environ-
ment. As might be expected, the minimum detectable in-
tensity levels would increase in the presence of
unwanted noise. To measure this effect, H. Fletcher, in
“Speech and Hearing in Communications™ (Van Nos-
trand Co., 1958), characterized the apparent shift in min-
imum detectable signals (MDS) as a function of the inten-
sity of a single frequency-masking tone.

An example of this increase in MDS threshold in the
presence of a masking tone of 800 Hz is shown in Fig. B.
From these curves, it is apparent that the presence of
pure tones increases the MDS threshold at frequencies
above the masking tone.

The masking effect is not changed significantly in ac-
tual environments where multiple frequency components

are encountered. In this case, the broadband noise tends
to raise the MDS level for desired signais of the same or
higher frequencies. On the other hand, higher-frequency
noise has relatively little effect on the ear’s detection of
lower-frequency audio signals, a fact that fixes the upper
filtering limits in the signal-plus-noise amplifier portion of
the volume-compensation system.

100 dB*

“INTENSITY OF 800 H2 INTERF.ERING SIGNAL
{ABOVE 10 '2 WATTS PER SQUARE CM}

B. Noise mask. Minimum detectable signal intensity rises at fre-
quencies near and above an 800-hertz interference signal. The
masking effect is less significant at frequencies below that of the
interfering tone. Notice the faster fall-off in detectable signal
threshold at frequencies above 800 Hz when the weaker interfer-
ing signal levels are used.
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of several thousand hertz at an intensity of 1 watt per square centimeter.
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lower-frequency audio signals.

The attack-time constant for the detector filter in the
audio-plus-noise amplifier is 0.1 second, and the re-
lease-time constant is 5 seconds. This provides for a
rapid increase in system volume when noise appears
suddenly. Gain remains high with fluctuating noise and
then decays more slowly to compensate for the recovery
time of the ear. The time constants in the filter of the
audio-sampling amplifier are identical to make the con-
trol voltage as nearly as possible independent of signal
variations.

An integrated-circuit operational amplifier is used as
an inverting scaling summer (Fig. 3c). The inputs con-
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3. Feedback circuits. Outputs ot signal sampling amplifier (a), and
signal-plus-noise amplifier (b) are summed in amplifier (c) to pro-
duce control-voltage input to audio-control amplifier.
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4. Highway test. With recorded freeway sounds as the noise source,
prototype volume compensator responds to a 10-dB increase in
background noise with a 7-dB increase in speaker volume.

sist of the direct-current-coupled outputs of the sample
amplifier, the audio-plus-noise amplifier, and the fixed
bias. :

To place the system in operation, several intial ad-
Jjustments are required, but these have been found to be
quite stable and not unduly critical. The input signal is
adjusted to a level of 0.1 v,,,, which the system is de-
signed to handle. The fixed bias is set to correspond
with a minimum gain at the lower end of the linear por-
tion of the gain-vs-bias curve (Fig. 2b). The sensitivity
of the audio power amplifier is set to give the desired
output level with no noise.

This control is the only one that must be made acces-

" sible to the listener, and in practice, it is rarely touched.

The sensitivity of the noise-plus-signal channel is set to
give the desired increase in gain of the control amplifier
in the presence of noise, while the sensitivity of the
audio sample amplifier is set so that changes in the sig-
nal level do not cause an appreciable change in control
voltage.

Results and conclusions

In initial tests of the system, a General Radio sound-
level meter measured speaker signals and background
noise that had been recorded on a busy freeway. Signal
level increased and decreased in approximately linear
fashion with changes in background noise level (Fig. 4).
Response time for a sudden noise increase corre-
sponded to the 0.I-second attack-time constant of the
bias rectifiers, and a decay-time constant of about 2 sec-
onds was measured.

Subjective testing indicated that the system greatly
improved reception. With changes in the noise level, the
signal-to-audio noise ratio remains within comfortable
bounds, so that readjustment of the audio-ievel control
is not necessary. Time constants prove to be quite ac-
ceptable, either for slowly changing or rapidly fluctuat-
ing noise.

The useful dynamic range of the test system was lim-
ited to about 35 dB, but this could be increased by add-
ing gain-controlled stages to the two in the audio-con-
trol amplifier and by using a larger power amplifier. [
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Engineer’s notebook

Multiplying scheme offers
alternative to count-down timers

by Elbert L. Cole
Westinghouse Systems Development division. Baltimore, Md.

Most timing networks, such as those used to synchro-
nize radar and digital communications systems, use a
clock oscillator at the highest timing rate needed, then
divide down the clock frequency to synthesize all of the
various gating pulses and waveforms required in the
system. The clock thus generates the highest pulse rate
in the system; all other waveforms have frequency com-
ponents at clock rates or lower.

An alternative to this conventional timing system has
been proved successful at Westinghouse. A lower clock
frequency is used, and the waveforms required are gen-
erated by multiplying up from the clock frequency.

The frequency-multiplying, or count-up, technique is
of particular advantage when used at frequencies higher
than about 20 MHz, where inexpensive MSI count-down
circuits are not available. The multiplying approach is
also highly desirable when used in subsystems that get
their fundamental timing from a low-frequency clock at
some central location in the system.

Key to the count-up approach is a simple and inex-
pensive multiplying scheme, based on fundamental
properties of the binary-numbering system. The basic
frequency-doubling circuit (Fig. 1), consists of a delay
line, followed by an exclusive-OR gate, which has the
following truth table:

The timing diagram (Fig. 2) for the multiplication cir-
cuit illustrates the circuit’'s operation. As can be seen,
the delay line must be adjusted so that its propagation
delay T = 1/4f,, when f, is the frequency of the wave-
form to be doubled.

Any number of frequencies can be generated by cas-
cading the multipliers, limited only by the operating
speed of the circuitry used. Thus, n multipliers will gen-
erate n + | frequencies, each of which is a 2" multiple
of f,.

The amount of delay required, of course, varies with
each cascaded stage. Screwdriver-adjustable dual in-
line delay packages are readily available to provide
variable delays from less than | millisecond (corre-
sponding to a clock frequency of 1 kilohertz) to devices
with delays of 0 to 2 nanoseconds (corresponding to fre-
quencies higher than 100 MHz). Integrated-circuit de-
lay-line costs range from about $2 for nanosecond de-
lays to $8 for delays of as long as 1 millisecond.

TTL exclusive-OR gates that operate at speeds to sev-
eral tens of megahertz are readily available in TTL pack-
ages at costs well under $1 per gate.

Two important performance parameters for timing
circuitry are frequency stability, which is determined by
the stability of the clock oscillator, and pulse-to-pulse
jitter, a little of which is introduced in each multiplier
stage. For a single multiplier stage, this jitter is typically
500 picoseconds peak-to-peak, and the jitter adds ran-
domly as multiplier stages are cascaded.

The frequency-multiplying scheme has been used in
several operating systems, including a ground station
for the synchronous meteorological satellite network
scheduled for launching early next year, and a drone-
tracking radar for range instrumentation installed at
White Sands Missile Range.

In the radar system, 22 cascaded frequency doublers
are used to multiply a 23-Hz clock frequency up to 96
MHz. The wide range of frequencies generated is needed
in tracking missiles of widely varying speeds. A target
range resolution of less than 5 meters is maintained by
keeping the over-all system-timing jitter below 30ns. O
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1. Frequency doubler. Basic multiplier circuit (a) consists of a delay line and a single exclusive-OR gate. Timing diagram (b) illustrates fre-
quency-doubling operation. Any 2» muitiple of f, is generated by cascading multiplier circuits.
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Waveform generator chips
help the circuit designer
by Bill O'Neil

Intersil Inc., Cupertino, Calif.

Ready-made monolithic waveform generators are ver-
satile building-block components that can simplify
many circuit-design tasks. For instance, they are easily
inserted into phase-locked loops as voltage-controlled
oscillators because of their inherent frequency and tem-
perature stability and because they ease the job of
matching loop elements,

At least two of these packaged generators-on-a-chip
are now available—the model 8038 from Intersil, and
the model XR-205 from Exar Integrated Systems Inc.,
Sunnyvale, Calif. [Electronics, Feb. 14, p. 127]. Both
units can produce sine, square, and triangular wave out-
puts, as well as a sawtooth output and a pulse train. Ad-
ditionally, both devices can accept modulation voltages,
and they offer a broad operating frequency range from
less than 1 hertz to 1 megahertz.

A block diagram of Intersil’s model 8038 waveform
generator is shown in Fig. 1. External capacitor C is
charged and discharged by current source A, which is
on continuously, and current source B, which is
switched on and off by the flip-flop. While current
source B is off, the capacitor charges with a current of
magnitude I, causing its voltage to rise linearly with
time. When this voltage reaches the switching level of
comparator 1 (two-thirds of the supply voltage), the
flip-flop triggers and switches on current source B.

Since this current source normally carries a current of
magnitude 21, the capacitor is discharged with a net cur-
rent of magnitude I, and the voltage across it decreases
linearly with time. When capacitor voltage reaches the

switching level of comparator 2 (one-third of the supply
voltage), the flip-flop is triggered into its original state,
and the cycle can start again.

Both comparators are made from Darlington transis-
tor pairs to raise input impedance to a high level, per-
mitting the waveform generator to operate with small
timing currents. Furthermore, the comparators only
draw current at or near each switching threshold level
so that any errors created by loading can be neglected.

To achieve the highest possible operating speed, the
flip-flop is built with transistors that are kept out of sa-
turation by individual Schottky-barrier diodes. Also, the
flip-flop is forced to change state before switching on
current source B to avoid potentional false triggering or
hang-up problems.

Four basic waveforms are readily obtainable from
this fundamental generator circuit. With current sources
A and B set at levels of I and 2I, respectively, capacitor
charge and discharge times are equal, creating a
triangular waveform across the capacitor and a square
wave at the flip-flop output. Both waveforms are fed to
buffer stages.

The levels of the current sources can be varied over a
wide range of values with two external resistors. When
these levels are set at values other than I and 21, a line-
arly rising or falling sawtooth can be generated, along
with a train of pulses having a duty cycle from less than
1% to greater than 99%. In addition, a sine-wave output
is obtained by feeding the triangular wave into a con-
version network.

Either a single power supply (10 to 30 volts) or a dual
power supply (25 to £15 V) can be used to run the gen-
erator. With the single power supply, the average volt-
age levels of the triangular wave and the sine wave are
exactly one-half the supply voltage, while the square
wave alternates between the positive supply level and
ground. The split power supply moves all waveforms
symmetrically about ground.

What’s more, the load resistor for the square-wave
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1. Chip generator. Sine, square, triangular, and sawtooth outputs can be produced, in addition to pulses with a variable duty cycle.
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2. Modulation schemes. Generator outputs can be frequency modulated or swept over 1,000:1 frequency ratio with dc control voltage.

output can be connected to a different power supply al-
together, as long as that supply’s voltage remains within
the waveform generator’s 30-v breakdown capability.
This arrangement permits the square-wave output to be
made compatible with TTL circuits by connecting the
load resistor to a 5-v supply, while the waveform gener-
ator itself is powered from a much higher voltage.

An external dc voltage (measured from the supply
voltage), as well as the traditional external RC timing
network, can be used to control the frequency at which
these waveforms are generated. Altering this dc voltage
produces either frequency modulation or sweeping.

For small (£10%) fm deviations, the modulating sig-
nal can be applied directly, as shown in Fig. 2a, with a
capacitor to provide dc decoupling. The resistor inserted
between package pins 7 and 8 increases device input
impedance, which is nominally 8 kilohms when pins 7
and 8 are shorted together.

For larger fm deviations or for frequency sweeping,
the modulating signal is applied between the positive
supply voltage and pin 8 (Fig. 2b). This means that all
of the bias voltage for the current sources is created by
the modulating signal, permitting a sweep ratio as high
as 1,000:1 to be obtained. However, the supply voltage
must now be regulated, because capacitor charging cur-
rent is no longer a function of the supply voltage, and
the operating frequency becomes dependent on the
power-supply voltage level.

Since the waveform generator exhibits good fre-
quency stability, it can serve as the voltage-controlled
oscillator in a phase-locked loop. Figure 3 illustrates an
fm demodulator circuit, where, along with the wave-
form generator, a phase detector and an amplifier are
the other building blocks in the loop. The circuit pro-
vides a free-running output frequency, offers very low
temperature drift, and produces a large reconstituted
sine wave having the same frequency as the input.

Naturally, the three building blocks must be matched
to each other. For large-amplitude vVCO signals, it may
be necessary to use two different supply voltages and to
return the square-wave output to the supply line of the
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3. Fm demodulator. Employing monolithic generator in phase-
focked loop simplifies the job of matching loop building blocks.

phase detector. This prevents the vCO signal from ex-
ceeding the input levels acceptable to the phase detec-
tor. To attenuate the VCO signal, a simple resistive volt-
age divider can be connected between the vCO’s output
and the phase-detector’s input.

Also, the dc output level of the amplifier must be
compatible with the dc level required at the modulation
input of the waveform generator. A direct solution is to
set up a voltage divider to the generator’s supply (like
the one shown for resistors R and Ry) if the amplifier’s
output level is lower than desired. Or, if the amplifier’s
output is higher, place the divider between the supply
and ground. One of the divider resistors can even be
used as part of an output low-pass filter. O
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¢ wirewound pot on the market for
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The filter
that stands by itself.

Model 3550 multifunction filter has no competition.
For just $590, this instrument provides band-pass,
band-reject, low-pass or high-pass operation —
instantly selected by a single front panel switch. The
3550 minimizes circuit loading with high input
impedance and overcomes load sensitivity with low
output impedance. Cut-off frequency is continuously
adjustable from 2Hz to 200kHz — covering the entire

audio range and well beyond. Model 3550 also offers
a choice of Butterworth response or Low Q for
transient-free performance. It's features like these
that leave all other filters without a leg to stand on.
For fast action, call The Wavemakers at (617) 491-3211,
TWX 710-320-6583 Krohn-Hite Corporation,

580 Mass. Ave., Cambridge, Mass. 02139.

L7 1 ] KROKWN - HITE
MO 0 tilter

/LD cROHN-HITE

INT1

CORPORATION

OVERSEAS SALES OFFICES: AUSTRIA, Universal Elektronik Import; AUSTRALIA, Warburton

0'Donnell Limited; BELGIUM, C

a.; DENMARK, SC Metric A/S; ENGLAND,

, C. N. Rood s. a.;
Allied International Limited; FINLAND, INTO0/Y; FRANCE, Antares; GERMANY, Nucletron

Vertriebs-GMBH; HOLL,

AND, C. N. Rood n. v.; INDIA, Bali International Agencies; ISRAEL,

R.D.T. Electronics Engineering, Ltd.; ITALY, Vianello S.P.A.; JAPAN, Shoshin Shoji Kaisha,

Ltd.; NEW ZEALAND

. HM.Z.Ltd.; SOUTH AFRICA, Protea Physical; SPAIN, Rema Leo

Haag, S.A.; SWEDEN, Teleinstrument; SWITZERLAND, Megax Zurich GMBH.
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Engineer’s newsletter

Filter guide Most circuit designers find active filters a problem because virtually ev-

gets it all

ery application calls for a different design. Now, however, Kinetic
Technology Inc. has come to the rescue with a booklet that compares

together the performance of Butterworth, Chebyshev, Cauer, and other standard

Register-transfer
is route to small
digital system

MIT offering
self-study courses

Gl to build
120 MOS FET
line in plastic

Electronics/November 20, 1972

filter types, and provides easy-to-use nomographs for estimating filter
complexity. Also included are a data sheet listing various parameters
that should be part of most active-filter specs and a standard-product-
selection matrix that enables active-filter designers and users to select
the universal active filter most suited to their needs.

While the information refers to KTI’s line of standard active filters,
the graphs, nomographs, and filter-response charts apply to all types of
filters—passive as well as active—so they make a good standard refer-
ence for engineers interested in filtering problems. The booklet may be
obtained by writing the company at 3393 De La Cruz Blvd., Santa
Clara, Calif. 95050.

Do you have a small digital system to design, but aren’t quite sure how
to go about it? If so, you may benefit from a new book, Designing Com-
puters and Digital Systems, by Gordon Bell, John Grason, and Allen
Newell (Digital Press, 1972, $3.95. 447 pp.). It’s a sort of introductory
text in logic design that uses the register-transfer method—an old idea
that has never caught on, partly because of the difficulty in implement-
ing it with discretes or small ICs.

But register-transfer modules are now available commercially from
Digital Equipment Corp. They were developed by the authors at Car-
negie-Mellon University, and the design was picked up as the basis for
a commercial line by DEC, where Bell is now a vice president. Never-
theless, the book is a fairly good basic text. The product can be ordered
from DEC, 146 Main Street, Maynard, Mass. 01754.

If you’ve been getting the feeling lately that you'd like to go back to
college—without leaving home—MIT may have the answer. The col-
lege’s Center for Advanced Engineering Study has put together a series
of multimedia self-study courses for practicing engineers and scientists.

Using filmed or taped lectures, a specially written study guide, and a
text, the courses cover such fields as probability, random processes, and
nonlinear vibrations. Detailed descriptions are available from the cen-
ter at Room 9-225, MIT, 77 Massachusetts Ave., Cambridge, Mass.
02139.

If your rf tuner design is locked into the package style Motorola uses
in its MPF-120 series of n-channel dual-gate MOS FETs, you will soon
have a second source—General Instrument’s Semiconductor Compo-
nents division. Next month, GI plans to introduce its vhf MEM-620
series in its Microfet 1 line, housed in the Motorola type of low-cost
plastic package. This availability could be important because of Moto-
rola’s desire to phase out its 120 package in favor of its MicroH style,
which, according to the company, offers better isolation between input
and output.
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Once you've seen PDP-11/45's
look at other medium scale

You’re looking at one of the reasons
why PDP-11/45® has become the hottest
selling computer we’ve ever made.

It’s the first time fast semiconductor
memories have been available in a com-
puter that costs under $100,000.

Solid state memory helps the 11/45
execute instructions in under 300 nano-
seconds. Or double precision (64-bit)

multiply in9 microseconds. And do
single precision multiply in 6 micro
seconds.

But raw speed isn’t everything. There
are lots of other features that have helped
make PDP-11/45 so popularin sucha
short time.

Like 64-bit multi-accumulator floating

point hardware. Memory expansion to
248K bytes. Complete memory man-
agement hardware for dynamic reloca-
tion and protection. Dual ported mem-
ories. Three protected processor envi-
ronments for multi-programming. A
choice of bipolar, MOS and core mem-
ories. 16 general purpose registers. Stack
and double address operations.

But the most astonishing thing of all is



\"‘"!'.‘0 R
! ke

:

memory, you'll never be able to
computers the same way.

the price. You cangeta PDP-11/45 com-
plete with 16K of parity memory and
30CPS console terminal for $26,950. And
that’s before quantity discounts.

You won’tbe able to get the first 100
PDP-11/45's. They’ve already been
shipped. But if you hurry, you can getin
on the first 1000. And you won’t have to
waitlong.

Wrrite for the literature. Digital Equip-
ment Corporation, 146 Main St.,
Maynard, Mass. 01754. (617) 897-5111.
European headquarters: 81 route
del Aire, 1211 Geneva 26. Tel.: 42 79 50.
Digital Equipment of Canada Ltd. P.O.
Box 11500, Ottawa, Ontario, K2H 8K8
(613)592-5111.

Other European offices in: Reading,
Birmingham, London, Manchester,
Edinburgh, Stockholm, Copenhagen,
Oslo, Helsinki, Munich, Frankfurt,
Cologne, Hannover, Stuttgart, Vienna,
Brussels, Paris, Grenoble, The Hague,
Milan, Zurich.

PDP 11/45 is a registered trademark of
Digital Equipment Corporation.
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If you measure light, Tektronix has
a Digital Photometer/Radiometer
you should consider...

TEKTRONIX

It's portable and makes a wide variety of light measurements—in the lab-
oratory or in the field.

Five quickly interchangeable precalibrated probes are available for meas-
uring illuminance, irradiance, luminance, light-emitting-diode output, and
relative intensity. The front panel units indicator (footcandies, footlam-
berts, swatts/sq cm or Sl units) is automatically selected when you at-
tach the prcbe. All probes use silicon sensors (1 cm?) for stability. Zero
adjustments are seldom required. You can read the 214 -digit LED display
easily and accurately even under low ambient light conditions. Integrated
circuits are used extensively to achieve stable operation, low power, small
size and light weight. Under normal usage, internal, rechargeable cad-
mium batteries will only need recharging weekly. Tough environments are
not a problem as the J16 is designed to withstand the shock, vibration,
temperature and humidity encountered in field applications.

Circle 130 on reader service card

committed to

technical excellence

Package price from $750 to
$850 depending on probe.

We'd like to send you our bro-
chure containing applications,
specifications and ordering
information. Just check the in-
quiry number or write Tek-
tronix, Inc., P.O. Box 500A,
Beaverton, Oregon 97005.

in Europe contact: Tektronix
Limited, P.O. Box 36, St. Peter
Port, Guernsey, Channel Islands



New products

N-MOS boosts memory
speed, cuts power drain

Expandable 4-kilobyte system offers read access time

of 400 nanoseconds, uses 150 microwatts per bit

by Alfred Rosenblatt, New York bureau manager

As a licensee of Intel, Microsystems
International Ltd. built a reputation
as a tough competitor in 1103-type
p-channel MOS memory products.
Now the Canadian company has
posted a significant advance in
n-channel technology—the first ran-
dom-access memory system to use a
4,096-bit n-channel RAM chip as its
basic building block. Moreover, the
chip was designed and fabricated
with proprietary technology “totally
developed here,” in the words of
marketing manager Donald D.
Winstead.

The new expandable RAM 4A sys-
tem packs up to 262 kilobytes of
memory in a card cage that fits into
a standard 19-inch rack and mea-
sures 10% in. high and 8 in. deep.
And it’s possible to parallel the card
cages to form larger systems.

In addition to speeds comparable
to those available in core designs, an
n-channel system also requires con-
siderably less power than core and
other semiconductor designs.

The RAM 4A power consumption
is only 150 microwatts per bit, com-
pared with approximately 1 milli-
watt per bit for equivalent core,
Winstead claims. And this 150-uw
figure is about half the power con-
sumed by a semiconductor system
employing an 1103-type p-channel
silicon gate chip [see box]. Standby
power is roughly 10% of the oper-
ating value.

Read access time of the RAM 4A
is 400 nanoseconds, read cycle time
is 500 ns, write cycle time is 600 ns,
and read/modify/write cycle time is
600 ns, plus modify time.

And these times are expected to
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be pushed still lower. A design mod-
ification now under way should im-
prove the access time of the n-chan-
nel chip to 300 ns in the 262-
kilobyte system, Winstead says.
However, a system built around this
faster chip won’t be ready until mid-
1973.

A 4,096-bit chip, rather than the
1,024-bit chip that has been in-
corporated in existing systems [Elec-
tronics, July 31, p. 90] also offers
other advantages. Reliability can be
higher because, since fewer circuit
packages and interconnections need
be used, systems can be more com-
pact. In addition, manufacturing
costs are significantly lower for the
larger chip.

The memory system is built from
two printed-circuit-card modules.
One is the interface-and-control
(1&C) module that provides TTL in-
terfacing, address and data-input
registers, and timing. The other is
the 4-kilobyte basic storage module

Meanwhile. . .

Microsystems International Ltd.
also has introduced the RAM 1A,
an expandable random-access
memory built around its MF 1103
p-channel 1,024-by-1 MOS RAM
chip. Access time of a system of
8,192 words of 12 bits is 350 na-
noseconds; cycle time, 450 ns;
and stand-by power dissipation
is 4 watts. Up to four memory
modules may be used with a
single interface-and-control
module to provide a total system
of 32,768 12-bit words.

Thrifty. N-channel MOS memory system
can be built up from basic card that holds 10
of the 4,096-bit chips. The memory con-
sumes only 150 microwatts per bit

(BsM) developed around the 4,096-
by-1 RAM chip. As many as 16 BSMs
may be driven by a single 1&C card
to form memory groups of 64 kilo-
bytes. Furthermore, these memory
groups can be stacked to increase
word length, memory capacity, or
both. It’s also possible to interleave
the memory groups to provide effec-
tive memory that’s two or four times
faster.

The 4-kilobyte card size, measur-
ing 5% inches square, “gives us bet-
ter reliability, a more flexible build-
ing block and lower cost than would
a bigger memory card,” Winstead
says. It also allows simpler, cheaper,
and more reliable single-sided con-
nectors, he adds. Another feature of
the system is its multiplexing of ad-
dresses and data on one bus, with
the logic included on each chip,
which improves cost and reliability
still further.

The company predicts a mean
time between failures for its 4-ki-
lobyte BsM (in nine-bit byte config-
uration) of 253,000 hours, calculated
according to MIL-HDBK-217A and
MIL-STD 876A standards.

Initially, the price of the RAM 4A
will be less than 1 cent per bit, and
price of less than % cent is projected
within two years. Deliveries will be-
gin before year’s end, with volume
production scheduled for the first
quarter of 1973.

Microsystems International Ltd., Box 3529,
Station C, Ottawa, Canada [338]
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Data handling
Core memory
challenges ICs

Ampex aims its 9100 core
model at semiconductor’s
strong spot: small memories

As semiconductor memories get
larger, they are increasingly attrac-
tive in areas where cores now reign
supreme. But Ampex, a major core
producer, is hitting back with an
inexpensive core memory intended
to compete with semiconductor
memories where they’ve been
strongest—in relatively small, fast
memories.

Ampex’ new 9100 core memory
offers a better cost/performance
combination than semiconductor
memories in capacities under 4,096
words of nine bits each, asserts Eu-
gene E. Prince, vice president and
general manager of Ampex Com-
puter Products division. The 9100,
with access times under 400 nano-
seconds, is priced below 1'% cents
per bit, in large quantities, for a
complete, packaged system ready to
be plugged in and used. MOS memo-
ries, says Prince, offer similar speeds
and prices, but require additional
circuitry to store and protect data in
case of power failure.

The OEM-oriented module is the
first Ampex memory to use the 18-
mil temperature-independent cores
developed by the company. The
cores eliminate the need for tem-
perature compensation and forced-
air cooling. The cores also require
low drive current, allowing the use
of IC drivers rather than more ex-
pensive discrete ones and thus con-
tributing to the low cost.

Charles E. Priddy, national OEM
sales manager at Ampex, finds re-
quirements for a wide temperature
range growing as the memories are
used more often in locations other
than temperature-controlled com-
puter rooms. Priddy expects the new
modules to find most use in appli-
cations where their nonvolatility
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gives them the edge over semicon-
ductor memories with similar speci-
fications: factory automation, com-
munications control, data entry, and
point-of-sale systems.

He also says that the unit, which
measures 9.2 by 6.4 by | inch, is the
smallest fully operating self-con-
tained memory available. Capacity
is 1,024, 2,048, or 4,096 9-bit words,
or 1,024 or 2,048 18-bit words. The
three-wire, 3d memory is sealed and
no cooling is required, simplifying
application to less-than-ideal envi-
ronments.

The memory will be shown at the
Fall Joint Computer Conference in
Anaheim, Calif., Dec. 5-7.

Ampex Computer Products division, 401
Broadway, Redwood City, Calif. 94063
[361]

Plug-in modules turn digital
printer into data system

Taking advantage of IC functions
included in its digital panel meters,
Newport Laboratories Inc. has de-
signed a data-acquisition system
that is based on adding plug-in
modules to its digital printer.

The new modules are a $275 mul-
tiplex controller and $175 function
programer module. They provide
the capability to multiplex up to 16
Newport digital panel meters, se-
quence and identify readings, and
correctly place decimal points and
engineering units. By way of com-
parison, a more conventional type
of data logging would require an
analog scanner, analog-to-digital
converters, and a data recorder.

The key to the Newport system is
the use of the circuitry, especially
the a-d circuitry, already in the
panel meters. Any variable, such as
frequency, voltage, and time also
can be logged, since the output of
the meter is binary-coded-decimal
rather than analog signals.

In operation, the DPMs are con-
nected in a party-line arrangement,
with the controller calling on each
in turn. The system is organized
rather like a computer with a data
bus, and each meter acts like a pe-
ripheral. The controller can se-

quence at the same rate as the
printer advances: 2.8 seconds per
black reading, 2.3 seconds for red.

The function programer allows
predetermined engineering  units
and decimal points to be selected. It
can form different limits for each
channel to permit a single digital
comparator to be used for overrange
indication or other purposes. Six-
teen single-line addresses enable 12
output lines via a programable dis-
crete-diode matrix. Eight output
lines drive two four-bit characters
while four lines are available for
driving decimal-point-enable cir-
cuits. The module can also program
instrument functions and ranges
with single line or BCD-coded ad-
dresses. Units and functions can be
intermixed.

Both modules are options that
plug into the Newport model 800
printer, which has 21 columns, in-
cluding engineering units. They de-
rive power from the printer and can
be field-inserted with no additional
hardware.

Newport Laboratories Inc., 630 East Young
St., Santa Ana, Calif. 92705. [362]

Desktop CRT terminal
uses standard keyboard

Designed to be completely inter-
changeable with the model 33 Tele-
type terminal, the Digi-Log model
33 is a portable desktop cathode-ray

tube terminal that can be acoust-
ically coupled or hard-wired to any
communications line. No software
modifications are ever required, ac-
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e ‘ | THE working in tight areas. And because

it's so easy to use, operators can work
with less fatigue.

The new MITE Heat Gun offers three
easily interchangeable nozzles for a full

range of production applications.

LICHTWEICHT oo
HEAT GUN

Here’s the newest member of our com-

plete line of flameless heat tools —long ' 4

famous for their rugged dependability. 4
Extra-lighiweight, ultra-compact

in design, drawing only 5.4 amps, the

MITE Heat Gun brings new dimensions

of performance to medium-duty heat-

shrink applications. Perfect balance

combines with a total we ght of only

two pounds to provide optimum conrol.

Compactness makes it a wizard when

Well balanced High Impact housing

Three Recessed switch for
interchangeable easy operation and
heat range nozzles maxmum safety

Convenient Hanging ‘\
Loop /

~ el

\

N\

Rugged, Anocized,
Air Ccoled Bamel

Safety Light — Easy fo ] ONLY

use...indicatas unit
is "on”. $3 4 95

INCLUDING
One hand control THE SHRINK-TUBE

Three-way switch ADAPTER!
aperated with simple
finger movement.

MASTER

Ractne, Wisconsin 53403 Phone: 414,633-7791
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how to get your
money's worth in a
$495 function generator

1. Precise Frequency Con- 2. Variable Start/Stop con- 3. Get DC Signal Only cut 4. Calibrated Sweep Width 5. Sweep Up or Down the

AAMP AMPLITUDE

-
RAAMP MODE
RN GATE

n

OFF

trol with Kelvin-Varley di- trol permits varying start; of the power amplifier to control uses Kelvin-Varley selected frequency range.
vider that gives you 10-turn stop point 360 degrees in the output merely by using divider to set stop frequency Just select positive going

resolution and stability.
burst modes.

trigger, gate, pulse and the trigger mode to switch to let you know precisely ramp to sweep up, negative
off AC signal.

where you're sweeping going ramp to sweep down.
without measuring with a
counter.

more reasons the Exact Model 126 VCF/sweep generator
is the most waveform generator ever sold for $495:

TWO-IN-ONE. A main generator for sine, square,
triangle, pulse and sync, plus a ramp generator for
sweeping or triggering the main generator, or for use
as an independent signal source.

WIDE BANDWIDTH. 0.1 Hz to 3 MHz frequency

range, with ramp time of 10 usec to 100 sec. (.01 Hz
available on the main generator.)

SWEEP. Ramp generator can sweep main generator
over a 1000:1 range. Sweep width adjustable from
zero to 3 full decades.

PULSE. Independently variable width and repetition
rate.

TRIGGER/GATE. Both generators can be triggered
(one shot) and gated (burst) independently.
SEARCH MODE. Main generator can be swept man-
ually over 3 decades. ’

VERSATILE RAMP. Ramp available at main output
and via its own connector. (Convenient for x-y and
Bode plots.) Ramp gate output connector on rear
panel can be used as a pen lifter or for blanking of
unblanking.

Circle 134 on reader service card

COMPACT. Only 3%2” high, 12¥2 " wide, 10%2 " deep.
Weighs only 9 Ibs. Simple maintenance because all
components values, test points and calibration ad-
justments are printed on the P.C. card, identified
and easily accessible.

LOW COST. Model 126 only $495. Model 127 with
3-digit thumbwheel frequency dials, $595. Model 128
with log sweep, ramp hold, 20 Hz-20 kHz range, $695.

MODEL 127 DIGITAL-DIAL/SWEEP GENERATOR e

-  EXAGCT

electronics, inc.

MODEL 128 LIN-LOG/SWEEP GENERATOR

Box 160

Hillsboro, Oregon 97123
Telephone (503) 648-6661
TWX 910-460-8811

A subsidiary of

Danalab, Inc.

$695

An Affiliate of .D, Laboratories, Inc.



New products

cording to company officials.

The terminal has a display format
of 80 characters by 16 lines. It uses a
standard teletypewriter keyboard
with all control functions, and can
be used on- or off-line. Teletype cur-
rent loop, TTL, or EIA RS-232 inter-
faces are provided.

Standard data rates are 110 and
300 baud when using the acoustic
coupler or 9,600 baud when hard-
wired. A hard-copy printer is avail-
able as an option. Also available as
options are a built-in coupler and a
magnetic tape cassette.

The model 33, which weighs 10
pounds, is 4 inches high, 11 in. deep,
and 11 in. long.

Digi-Log also produces a terminal
displaying 40 characters by 16 lines
that operates with a standard TV
monitor.

Digi-Log Systems Inc., 666 Davisville Rd.,
Willow Grove, Pa. 19090 [339]

Line printer also functions
as digital plotter

The Alphagraphic 1100 is a line
printer that also functions as a dig-
ital plotter. As a line printer, the
unit generates copy at 180 lines per
minute on a 128-column line. As a
plotter, it produces 768 resolution

-

clements at a rate of 75 per inch.
The unit, which does not require ink
toners, operates quietly. The 1100
can be linked to minicomputers and
operates in both vertical and hori-
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Your
custom resistor
networkis only
an idea away!

\

CTS CORPORATION, a pioneer in cermet network pack-
aging, HAS WHAT YOU NEED TO SOLVE “CUSTOM”
RESISTOR REQUIREMENTS! Complete thick film facil-
ities save in-house investments: existing tools speed
production—cut costs... capabilities you can't afford to
overlook. Resistors and resistor networks are our busi-
ness...not just a sideline.

Whatever your needs, from standard in-line and DIP net-
works to custom high power/high voltage packages, you
can rely on CTS experience and know-how.

Unmatched field reliability, high volume mechanization,
and over a decade of cermet thick film-technology make
CTS resistors “the engineers’ choice”. We have what it
takes for both standard and custom resistor packages.
Cali on CTS EXPERIENCE...today! CTS CORPORATION,
905 N. West Boulevard, Elkhart, Indiana 46514, Phone:
(219) 293-7511.

CTS corroration
Elkhart, Indiana
A world leader in cermet and variable resistor technology.
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Thinking
Pattern Generation?
Then think Gyrex 1001.

”~ We'll tie you into most computer or interactive
graphic systems with our low cost numericaily con-
trolled pattern generator. Master reticle generation

= for thin/thick film, hybrid circuits, MOS/LSI. Punch or
magnetic tape. The 1001 eliminates many processing

» steps in present art generation methods. It matches

the through-put and reliability of some systems costing

three times as much. For economical ease the Gyrex 1001

is the only way to go. You know it's only a matter of
time. Join the Pattern Generation.

And don't keep it in the back of your mind.

Eor more information on other Gyrex products call or write today.

GYREX CORPORATION

400 E. GUTIERREZ ST. O SANTA BARBARA, CALIF. 93101 O CALL (805) 966-7131
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Marketsylour,
The annual Electronics Tour of
World Markets begins with Japan
in this issue. This 16 page on-the-
spot report features an in-depth
analysis of the Japan markets plus
1973 and 1976 forecasts of com-

onents and equipment.

ext stop: Western Europe in the
December 18 issue.

First Stop

136

New products

zontal positions. Applicationsinclude
scientific and hospital systems.
Datalog, 1770 Walt Whitman Rd., Melville,
N.Y. 11746 [363]

Cassette recorder meets
international standards

The model 135 digital cassette
recorder is compatible with inter-
national standards, including those
of the European Computer Manu-
facturers Association, the American
National Standards Institute and
the International Standards Organi-
zation. Designed for the OEM mar-
ket, the unit reads and writes phase-
encoded data at 12.5 inches per sec-
ond, providing a rate of 10,000 bits
per second at a packing density of
800 bits per inch. Start and stop
times are 20 and 25 milliseconds, re-
spectively. Price is $525.

Sycor Inc., 100 Phoenix Dr., Ann Arbor,
Mich. 48104 [364]

Card-input system is
designed for minicomputers

The model 251X card-input system,
designed for minicomputer appli-
cations, consists of a 600- or 1,000-
card-per-minute card reader and in-
terface equipment, including cables.

Documentation and supporting
software are supplied with each
unit. The system is compatible with
the Data General Nova; Digital
Equipment Corp. PDP 11 and PDP
8/E/L/1; Honeywell 316/516;
Hewlett-Packard 2114, 2115, 2116
and 2100; and Digital Computer
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Our new 14 inch “Scotch” Brand
Data Cartridge has done everything
we said it would. Evaluation by some
eighty major peripheral equipment
manufacturers worldwide proved it.

They really put the cartridge
through its paces. Backwards and
forwards, at operating speeds to 90
ips and with start/stop accelerations
to 2000 in/sec®. They checked out its
1600 bpi packing density, and its
expected lifetime of more than 5000
passes. They tested its single-point
drive, with no external tape guid-
ance, no pinch rollers, no capstans
and no pressure pads. They found out
that its tape handling is fast, precise

and gentle at all times because the
cartridge functions as its own trans-
port. Their conclusion: the “Scotch”
Brand Data Cartridge offers reel-to-
reel tape deck performance, but with
cassette convenience and price.

In fact, the cartridge tested out so
well and was so easy to use that man-
ufacturers are announcing complete
low cost digital storage systems built
around it. And others are building

Data Products

It isnit to your competition.

drives just for it.

If you haven’t done so, isn’t it time
that you too evaluated the “Scotch”
Brand Data Cartridge? Give us a
week for delivery; we’ll put the solu-
tion to your data handling problems
in the palm of your hand. Data Prod-
ucts, 3M Company, 300 South Lewis
Road, Camarillo, Ca. 93010. Tele-
phone (805) 482-1911. Extension
371/385. TWX 910-336-1676.

3]
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NEW AUTORANGING
DIGITAL MULTIMETER...
IN-PROBE DISPLAY,
HIGH-SPEED READOUT,

BATTERY OPERATION...
*325. _

For AC or DC voltage, E:
resistance and even cur-
rent, our Model 167 with

unique in-probe readout lets you
make time-saving measurements
directly at the point of measurement.
With up to 3-month battery life. The Model
167’s combination probe/readout, with 3%
digit LED display, automatically indicates decimal
point, polarity, range and function. Front panel
terminals and probe receptacle allow alternative use
as a bench instrument. The neat, sweet-to-hold 167
Auto-Probe DMM is only $325 (less in quantity). Check
it out and get our latest “How Sweet” button.

Maeasures easily ... 1mVto1000VDC K
*1mV to 500 VAC RMS « 1 ohm to 20

megohms

with the convenience of ... 55 meg- KEITHLEY
ohms input resistance » 2-sec.reading I NSTRUMENTS
time to rated accuracy « 1200 volts over-  ysA. 28775 AURDRA RDAD, CLEVELAND, OHID 44139
load protection « Complete choice of EUROPE: 14, AVENUE VILLARDIN, 1009 PULLY, SUISSE

accessories.

d

187 AUTO PROBE DMM

R —

The Model 167. .. another how-sweet-it-is Keithley Multimeter
Buy now using BankAmericard or Master Charge
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Control Corp. D112 and DI116.
Price starts at $2,595

Media lll, 2454 E. Fender Ave., Fullerton,
Calif. 92631 [365]

Cassette system operates
at 600 characters a second

A cassette tape system conforms to
the EIA standard RS-232 bit serial
interface between data terminals
and data communications equip-
ment operating in the synchronous
mode. Called the Mini-cette 2200,

|

the drive system includes a control-
ler and one bidirectional dual-dif-
ferential capstan cassette transport
with a speed of 6 inches per second.
The system’s packing density is 800
bits per inch with 8-bit characters.
Read-write speed is 600 characters
per second. Price is $2,450.

Cipher Data Products, 7655 Convoy Court,
San Diego, Calif. 92111 [367]

Disk controller provides
simultaneous seek operation

The model DC-36 disk controller is
designed to link the 1BM 2311, 2314
compatible disk drives to Univac
418 11 computers. Features of the

ANtasaan,
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Ithink these people have
discovered software lib.

Why did it take so long for a
computer maker to realize that
software is every bit the equal
of hardware, that it deserves a
decent place to work and an
equal opportunity to be great?
Prime must have admitted this
to themselves when they began
the 200, because they defined
the software completely before
they built a home for it. The
result is the most efficient
small system I've ever seen.

DOS, RTOS, FORTRAN,
macro assembler, editors,
loaders — they're going out with
first deliveries. The FORTRAN
IV compiler is so efficient you
can use FORTRAN as the sys-
tems programming language.
Then you find that PRIME 200's
logic is 100% micropro-
grammed with a 64-bit-wide
microprogram word and you
realize your programs are

going to fly. It’s refreshing to
find a manufacturer who knows
that memory cycle time doesn’t
mean much without software
to make things happen.

One thing surprises me though
—that they should use the
phrase ““small computer.”
That’s nothing but chauvinis-
tic hardware talk which depre-
cates the software and system
performance. What they mean
is, it doesn’t weigh much.

The PRIME 200 16-bit computer raises
a lot of interesting questions for which
we have prepared detailed answers. Let
us send them to you. Prime Computer,
Inc., 17 Strathmore Road, Natick,
Mass. 01760. {617) 655-6999.

Prime 200

small computer

Prime sales offices: Boston (617) 237-4565,
New York (212) 896-6262, Washmgton D.C.
(703) 533-9343, Philadelphia {215)688-0396,
Jacksonville (904) 396-5253, Chicago (312}
887-1845, Dayton (513} 435-1343, Detroit
{313) 356-4840, Tulsa (918) 663-0518, Palo
Alto (415) 968-6003, Los Angeles (213)
881-8433.

Authorized representatives:

Phoenix (602} 957-9110, Albu%lerc&ue
(505) 255-2330, Denver (303) 771-0140,
Seattle (206) 454-9332.
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Hardware
Fast Fourier
Transform
Processor

The 306/HFFT is a digital processor that performs forward or
inverse Fourier Transforms of time or frequency domain data.
It is contained within the mainframe of its host NOVA 800 com-
puter for efficiency, smaller size and cost saving.

FEATURES

Basic Fast Fourier Transform time of 9.5 ms for 512 complex points
(1024 real points).

Real-Time to 25 KHz for 1024 real input points, 18 ms total processing
time including all requisite procedures.

Transform from 16 to 16384 real points.
Full 16 bit accuracy.
Polar coordinate output standard.

APPLICATIONS

Underwater acoustics Speech recognition Biomedicine

Mechanical vibrations  Noise identification Geophysics

Digital filtering Doppler radar analysis Nuclear physics

EXPAND to a complete
Fourier Spectrum Analyzer by field addition of:

A single or dual Input Channel.
Operation oriented Control Panel

Anti-aliasing filters
Output displays

Delivery is 90 days ARO. For turther information, contact your

eisue

electronic systems technology

212 MICHAEL DRIVE, SYOSSET, N.Y.11791
(516) 364-0560

140 Circle 140 on reader service card

local representative or the factory directly.

New products

DC-36 include simultaneous seek
operations, programing requiring
eight commands, verification of
track location by hardware, error
checking of all data transfers by
hardware, and read or write mul-
tiple records with one command.
The unit provides direct transfer to
or from memory for data, thereby
eliminating blocking 10 channels.
Price starts at $17,000.

Telefile Computer Products oc., 17785 Sky
Park Circle, Irvine, Calif, [368]

Plotter operates at
1,800 increments per second

Bidirectional paper movement is of-
fered by the Complot DP-7 digital
plotter, a 36-inch wide unit, which
performs 1,800 increments per sec-
ond, at a continuous speed of

0.0025-inch increment size. The unit
is available with up to three pens,
available in colors, and automatic-
ally selectable. The pens provide a
rectilinear trace.

Houston Instrument Division, Bausch &
Lomb, 4950 Terminal Ave., Bellaire, Texas
77401 [369]

Interconnection chassis
forms a microcomputer

The model MCS-4 microcomputer
system can be assembled without
hand-wiring by using the MCB4-10
interconnection chassis that links
the SIM4-01 prototyping board and
the MP7-02 programable read-only
memory programing board to form
a PROM programing system, a PROM
test system and a functioning micro-
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The News is

A 6" tubeaxial fan that moves more air...
at higher pressures...and costs less!

It's the kind of news you expect from Rotron. An air mover with the extras
built in. The Major® fan will deliver 150 cfm at a static pressure of .35 inches
of water. That's 12% more air than the closest competitor.

The Major stays cooler, too. Its multi-slot permanent split capacitor motor

draws less power than a shaded pole, and withstands line voltage variations
better. An aluminum venturi and motor housing dissipate heat. And ball bearings
add still further to long motor life.

The Major fan mounts interchangeably with other 6" fans. It can also be
mounted on less than 6" centers.

Price? About 10% less than you used to have to pay for less performance!
Get all the facts on Rotron's new Major tubeaxial fan today by sending for
Catalog E2855.

Why settle for less when the best costs no more.

ROTRON INC., Woodstock, N. Y. 12498 [] 914 «679-2401 [0 TWX 510-247-9033
Rn‘"mN Pacific Div., Burbank, Cal. 91506, 213¢849-7871 * Rotron B.V., Breda, Netherlands, Tel.: 49550, Telex: 844-54074

INCORPORATED
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The fact is, when many electronics manufacturers have aug-
mented their engineering and production people with our spe-

I r “s cialized staff in the design, development and material selection,
o“ the a rts plastics usually is the answer to a superior

product. These same manufacturers
rely on us to proceed with moid making

integrated to production on our own in-

plant injection, compression or transfer molding ma-

e a chines. Deliveries are always on a satisfactory schedule
regardless of the precision and volume demanded by

the customer. Thermoplastic or thermoset—our versa-
an tility in design engineering, mold making and production

is unlimited. Sophisticated electronic parts often require
precise, secondary operations—drilling, tapping, grinding

and polishing—all provided by Del-Val. In addition, parts
are ultrasonically cleaned before delivery to assure better

parts, uncontaminated and ready for assembly.

If you've been thinking plastic components,
o as Ics think Del-Val—the people who offer the most
comprehensive service in the plastics industry.

DEL VAL PLASTICS
DIVISION OF WEHCO PLASTICS, INC.

Box 108, River Road, Tullytown, Pa. 19007

(215) 949-2777 « Phila. (215) 627-5590
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The annual Electronics Tour of
World Markets makes its second
stop in Western Europe in the
December 18 issue. This 24-page
on-the-spot report will feature an
indepth analysis of the Western
Europe markets plus 1973 and 1976
forecasts of components and
equipment.

Next stop: The U.S. in the January 4 issue

Second
Stop

142

New products

computer. Each has a Teletype in-
terface, control switches, and a bi-
nary LED display of data and
addresses for PROMs and random-
access memories. The chassis in-
cludes a zero-insertion-force socket

for the PROM being programed, a
source of 50-v peak-to-peak pro-
graming voltages, and a l6-lead
cable for direct connection to a tele-
typewriter, which is used to program
the PROMs, test them and communi-
cate with the microcomputer pro-
totype. Price is $375.

Intel Corp., 3065 Bowers Ave., Santa Clara,
Calif. 95051 [366]

Computers expandable by
adding memory, power units

Two additions to the company’s
series 2000 family of computers are
the model 2040A and 2050A that
can be expanded on site by the ad-
dition of power modules or memory
units. The power modules provide
increases in cycle time or in-
put/output capabilities, or both,
and more main memory can be
added in standard increments to
provide a maximum of 524,288
characters. The model 2040A cen-
tral processor is a small-to-medium
programing computer with 65,536
characters of main memory. The
model 2050A is a medium-scale
multi-programing unit with 131,072
characters of main memory. The
computers may not be leased, but
purchase price for a basic 2050A is
$595,000. For the 2040A it is
$335,000.

Honeywell Information Systems, 200 Smith
St., Waltham, Mass. 02154 [370]
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lishing plug-to-plug compatibility

within a multi-company Information Display System.

SOLUTION:

the most complete series of “standard”interconnecting
cable constructions available.

\\§
Brand-Rex has been solving wire and
cable problems for the major main

P ! =
[ e

—
DISPLAY cl'mm
UNIT 1BU i

and teleprinters. All UL listed, with jack-
ets color-matched to equipment finish
where required. Suddenly we find our-
selves with the most complete series of
‘standard constructions” in th& Hug -
ness. Information Display System

LIWE INTERFAGE

frame and independent peripheral [ weoev | '
equipment manufacturers for years. = R
Designing and producing special cables :
for CRT displays, buffer units, modems T
l
|

CENT
| PROCESSING UNIT
(CPU)

BRAND-REX

p—

gt

packages that provide glug-to-plug

compatibitity between mulli-company
syslem componenls. You lealize sig-
nificant savings through reduced inven-
tongs, longer lengthe, {aster deliveries.

Chances are Brand-Rex has the cabl2
package you need for fullv integratec
IDS interconnections. Ask us for a soku-
tioi 1o your particular groblem. Write
Brand:Rex Company, Willimantic,
Conn. 0622%. Or call 203/423-7771

4,000 solutions in search of a problem.

BRAND-REX ZO. A PART OF Akane NG
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Tung-Sol®
3 to 500 Amp
Power Rectifiers

Tung-Sol rectifiers are con-
servatively rated to assure
the widest possible margin
of safety and reliability.
Press-fit rectifiers to 44
Amps. Stud-mounted types
to 420 Amps. Ratings to 500
Amps in flat-base construc-
tion.

Modular Bridge Rectifiers
10 to 35 Amps

Highest sutge ratings give
designers maximum protec-
tion against voltage over-
loads. iy

B-50 Series—To 10 Amps DC.
50 to 600 PRV. 300 Amps surge.

B-40 Series—To 15 Amps DC.
50 to 1,000 PRYV. 300 Amps surge.

B-10 Series—To 30 Amps DC.
50 to 1,000 PRV. 400 Amps surge.

20
Tung
Three m\

B-20 Series—To 35 Amps DC.
50 to 1,000 PRV. 400 Amps surge.

WRITE FOR TECHNICAL INFORMATION.
SPECIFY BRIDGES, OR POWER RELCTIFIERS.

SILICON PRODOUCTS SECTION

WAGNER ELECTRIC CORPORATION

630 West Mt. Pleasant Ave. Livingston. N.J. 07039
TWX: 710-994-4865 PHONE: (201) 932-1100
(212) 722-5426

Trademark TUNG-SOL Reg U S Pat Off. and
Marcas Registradas

New products

Instruments
Low-power DPM
priced at $100

Aimed principally at the
portable-instrument market,
unit uses less than 0.75 W

Two distinct trends are becoming
apparent in the market for digital
panel meters. The first is a move
toward lower prices; the second, and
more recent, is the effort to decrease
power consumption. The goal is to
make prolonged battery operation
possible, and so enable DPMs to
compete with analog meters for the
OEM portable-instrument market.
The latest low-power design is
Weston’s model 1220/1221. Built
around the same custom p-MOS chip
as the company’s model 4440 mul-
timeter, the 3'-digit panel meter
uses less than 750 milliwatts with all

display segments turned on. This -

gives the meter a minimum of 13
hours of continuous operation with
four standard C cells.

Since the meter is intended prin-
cipally for portable-instrument ap-
plications, special attention was
given to minimizing size and weight
and maximizing ruggedness. The
package, which measures slightly
less than 3 X 3 X 1.5 inches, is
completely sealed. The meter’s low
power consumption makes venting
louvres unnecessary. Weight is un-
der 4 ounces. To better enable it to
cope with the rigors of field use, its
designers made the 1220/1221
tough enough to meet the MIL
M 10304 vibration specification.

Two mounting options are avail-
able: the standard rectangular
mount with access from the front
panel and a special recessed mount,
through which only the LED display
is visible. Since the p-MOS chip and
the LED display were made plug-
gable for easy servicing, it is pos-
sible to mount the display at a loca-
tion remote from the rest of the
meter. This remote operation is not
offered as an option by Weston, but
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the user can make the necessary
modifications himself.

The meter is accurate to within
£(0.1% of reading + 1 digit) over a
20°C temperature range centered at
25°C. For prolonged operation at a
temperature away from this stan-
dard, the unit can be calibrated at
any temperature from 10° to 50°C,
and it will then meet its accuracy
spec over a 20°C span centered at
that temperature. Operating tem-
perature limits are 0°C to +60°C.

Price in single quantities is $175,
but this drops to below $100 in lots
of 100. Delivery is from stock.

Weston Instruments Inc., 614 Frelinghuysen
Ave., Newark, N.J. 07114 [351]

Low-priced line monitor
spots 0.5-microsecond pulse

With brownout happening more
frequently, the need to know exactly
what’s going on in the ac power line
becomes increasingly important, es-
pecially in large data centers, where
a single line transient can mean
false data.

Power-line monitors that can spot
such things as under- or over-volt-
age conditions, have been available,
but these usually catch disturbances
only if they repeat for several cycles.
Equipment that can respond faster
usually costs between $15,000 and
$20,000.

Now, however, Programmed
Power Inc., Menlo Park, Calif,, has
developed a portable power-line-
disturbance monitor that sells for
$2,995. The model 3200 checks for
under- and over-voltage conditions,
under- and over-frequency condi-
tions, and 50-600-volt positive or
negative transients lasting 0.5 to 100
microseconds. The instrument can
be set for either 50 or 60 hertz, can
monitor either single-phase 90- to
140-v rms or three-phase 90- to 140-
V rms input lines to neutral voltages,
or 208/120 v in a four-wire Y con-
figuration.

When a preset line condition is
exceeded, the 3200 gives both an
audio and visual alarm, records the
event on the proper event register (a
digital counter—one for each condi-
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Looking for maximum
circuit density and lower cost?

2 N
/

=r=: ~'

_,___.//

lh( |||||lifﬂ’ﬂ° k i

—"/

ﬁﬁﬁﬁﬁﬁ

| CERAMICS



Listeners mainfain
a low protile

146

Even in the solitude of the forest depths, from rooftops,
arctic tundra, swamps to sweltering tropics, 'neath snow,
sand orice,

the Hermes Loop antenna keeps an ear to the sky.

The amazing aperiodic antenna does away with vast log
periodic and rhombic arrays - those towering antenna
farms.

In rosette configuration, the Hermes loop antenna provides
an omnidirectionat broadband receiving array in space
merely 1/100th that of the traditional antenna farm.

More than 53 government agencies around the world have

pressed the loop antenna into service.
A new, even more compact version is available.
Only Hermes Electronics makes it.

2-32MH:
BROADBAND

ASK US Send for our Brochure

Hermes Electronics Limited
Suite 315

2020 F Street NW
Washington, DC 20006 USA

202-296 2978
TWX 710 822 1106
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New products

tion), and provides a hard-copy
printout of the event, including the
type of disturbance, the time of day,
and the date it occurred.

Lee Cooper, president of Pro-
grammed Power, says, “We had
planned for some time to produce
an instrument like the 3200 as an
aid in selling our uninterruptible
power systems. We could use it to
indicate what was happening on the
power line and thus prove to a po-
tential customer why he needs a
backup system.” But in the mean-
time, the Naval Civil Engineering
Labs studied the monitors available
and came up with specifications for
a new one [Electronics, Sept. 11, p.
133). This got Programmed Power
rolling. As a result, the 3200 was de-
veloped and the Naval labs has pur-
chased several units.

Cooper points out that the 3200
can be employed in applications
other than data centers, such as in
production-control equipment, elec-
tronic instruments, and synchronous
communications equipment, which
are also highly sensitive to line fluc-
tuations.

Programmed Power Inc., 141 Jefferson Dr.,
Menlo Park, Calif. 94025 [352]

Linear thermometer offers
resolution of 0.001°C

A four-digit readout, portable linear
thermometer operates at 990 hertz.
Sensor self-heating effect is less than
5 X 10-#°C, and quadrature rejec-
tion is —20 dB. The unit offers a reso-

C
7

66¢

Temperatur® in Degrees

9‘
%"\

lution of 0.001°C, and long-term de-
viation from accuracy and stability
is rated as #0.01°C. The thermome-
ter, designated model LD-1, pro-
vides a 60-hertz rejection ratio of 70
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Ring up more savings
on keyboard switches.

As much as 50%

(savings per key)

' The new
Oak
Series
400.

Get Oak-engineered qual-

ity in keyboard switches with

the inherent reliability of electro-
mechanical operation. Ideal for peripheral
data-processing equipment. Contact
bounce is less than 3 milliseconds. Long
life, up to 20 million operations per key.
Designed with self-cleaning crossbar-wip-
ing contacts.

For SPST/NO in production quantities.
Other versions comparably priced. Keytop

button and snap-in mounting extra.

A
feather
touch.

We kept the operator in
mind. Standard operating force is approxi-
mately 85 grams (3 vz.).

."‘l{ Industries Inc.

Also
from Oak:
Series 300 Lighted

Pushbutton Switches.

Featuring Oak’s exclusive twin-lamp light-
ing. If one lamp goes out, the other stays
on. Double-wiping contact clips. Short
stroke. Smooth, quiet operation. Unlimited
combinations. Request our Series 300
brochure.

The
configurations
you want.

The Series 400 is available in limitless ar-
rangements, including standard 10, 12,
and 16-button keyboards. And you can
specify any of six different contact cir-
cuitries. Choose snap-in or plug-in P.C.
mounting. Compact—only %2 x %" x 1",

Write today for our Series 400 brochure.

$W|TCH D|V|S|°N/CRVSTAL LAKE, ILLINOIS 60014

TELEPHONE: 815+ 459 » SO00 & TWX: 910 » 634.-3353 ® TELEX: 72 » 2447
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4 Quadrant Magnetic

Analog

Multiplier

DC x AC = AC Output

#MCM 1351-2

Product Accuracy
is +1/2% of all
readings Over Full
Temperature Range
of —-55°C to +125°C

B Product accuracy is specified in %
of reading for all output analog
voltage product points over the full
military temperature range instead
of % of full scale error giving
superior results for small values.

W Linearity, product accuracy, and
zero point virtually unaffected by
temperature changes.

W All units are hermetically sealed and
completely shielded from external
electric or magnetic fields.

Specifications Include:

Transfer equation: E = XY/3
X & Y input signal ranges:
0 to 3V Peak
Maximum static and dynamic product
error: V2% of point or 2 MVRMS,
whichever is greater, over entire
temperature range
Input impedance: X = 10K; Y = 10K
Full-scale output: 3 VRMS
Minimum load resistance for
full scale output: 2000 ohms
Output impedance: Less than 50 ochms
X input bandwidth:
=+0.5db, 0 to 200 hertz
Y input bandwidth:
=+0.5db, 20 hertz to 1000 hertz
DC power: -+15V unless otherwise
required @ 20 ma

There is No Substitute
for Reliability

GENERAL MAGNETICS, INC.
135 Bloomfield Avenue
Bloomfield, New Jersey 07003
(201) 743-2700

New products

dB. Battery life is 1,200 hours. Price
of the unit is $1,495.

Massey Engineering, 202 North Highland
St., Arlington, Va. 22201 [353]

Bipolar digital panel meter
is accurate to within 0.05%

The model 36 bipolar 3%-digit
panel meter features a maximum er-
ror of +0.05% of reading plus one
count. Also featured is a stability of
50 parts per million/"C over a 0-to-
50°C operating range. The unit has
an instrumentation-type front end
with floating differential input,
which provides more than 1,000

megohms input impedance and
more than 70 dB common-mode re-
jection ratio. The unit is available
with either a seven-segment planar
or Nixie display, and BCD outputs
are provided. Price is $95.

Gralex Industries, 1565 Marine St., Farm-
ingdale, N.Y. 11735 [356]

Multimeter provides five
ranges from 0.1 Vto 1,000 V

A 5%-digit multimeter, the MX-1,
measures five ranges of dc from 0.1
volt to 1,000 volts full scale. Also
provided are automatic or manual
ranging, a wide range ratio, a fast
active filter, and a sixth digit for
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Produce
Flatter
Panels
With

Nurl-Loc"
Wire-Wrap
Terminals

*Pat. No. D-223,109

/Y

® Time-proven Nurl-Loc features a

knurled cylinder for greater torque
resistance; distributes pressure evenly
to avoid board warp; permits removal
without damage to board.

® Funnel-Entry ™ (pat. pend.)

facilitates loading IC’s by automatic
equipment.

® Low profile: only .046 above PC board.
® 4-Finger contact assures a positive

electrical contact.

® Terminals available separately or

assembled in panels.

Write, TWX or Phone for
Computer Products Catalog

CALL TOLL-FREE: 800-556-6969

& Emc

Interconnection Specialists

ELECTRONIC MOLDING CORP.

96 Mill Street, Woonsocket, R. 1. 02895
Phone (401) 769-3800 TWX 710-387-1350

Wire-Wrapi Gardner-Denver €o.
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In fact, no time is acceptable for
Popcorn (burst) noise, if you're
designing a system to handle ex-
tremely small signals.

So RCA is announcing a new
micropower, low noise opera-
tional amplifier. It’s a designer’s
dream.

Our unique process gives you
a monolithic silicon op amp that
not only exhibits low burst noise
but operates from a single 1.5-volt
cell with a power consumption of
1.5 microwatts.

How low is the noise? Every
CA6078AT op amp that leaves
RCA must operate with equivalent

International: RCA, Sunbury-on-Thames, U.K., or Fuji Building, 7-4 Kasumigaseki, 3-Chome, Chiyoda-Ku, Tokyo, Japan, In Canada: RCA Limited, Ste Anne de Bellevue 810, Canada.

A

input burst noise less than 20uV
(peak) at Rs=200,000 ohms.

That’s not all, the CAB6078AT
features output short-circuit pro-
tection through built-in output re-
sistors, input voltage range
(== 15V max. for = 15V supply)
wide dif-mode range (= 6V), and
low offset-voltage nulling capa-
bility.

So go ahead! Design the
CAB6078AT into your system...and
relax. Because you can be certain
that with the new RCA micro-
power op amp, no time is accept-
able for popcorn (burst) noise.

Want more data on the

[T

whue

Lot
]

CAB6078AT or CA3078AT (the low
cost version of the CA6078AT
for less critical applications) or
the CA6741T, RCA’s low-burst-
noise 741? See your RCA Repre-
sentative or Distributor and ask
for Technical Bulletins, File No.
530 and 592 and Application Note
iCAN-6732. Or write RCA Solid
State, Box 3200, Somerville, N.J.
08876. Phone (201) 722-3200.

RG/AIS:E

products that make products pay oft
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Push a buttonand Molex,
backed by Plenco, lights the way.

You see them on computer
panels, home entertainment prod-
ucts, business and vending ma-
chines, and in the instrumentation
industry. Illuminated by neon or
incandescent bulb, they're Model
1175 Lighted Pushbutton Switches,
produced by Molex Incorporated,
Lisle, Il

That's our Plenco right behind
the button.

And how does Molex find our
Plenco 512 General-Purpose
Phenolic Molding Compound, used
to mold the housing of these func-
tional and attractive, U. L. approved
switches? '‘Versatile, sturdy, ex-
ceptionally fast curing and low in
cost,” reports this manufacturer.

Molex adds that the compound
has been used by them for years in
a variety of other electrical applica-
tions and has always proved satis-
factory.

Push for Plenco and see how
quickly Plenco selections, experi-
ence and service can help light the
way for you.

e e

PLASTICS ENGINEERING COMPANY
Sheboygan, Wis. 53081
Through Plenco research...a wide range of
ready-made or custom-formulated phenolic,
melamine, epoxy and alkyd thermoset
molding compounds, and industrial resins.
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20% overrange. Options include 10
kHz and 100 kHz ac in four ranges
from 1 v to 1,000 v full scale, resist-
ance in six ranges from 100 ohms to
10 megohms full scale, and isolated
data outputs. Price of the model
MX-1is $1,000.

Non-Linear Systems Inc., P.O. Box N, Del
Mar, Calif. 92014 [357]

Counter-timer features
six-digit frequency readout

The model 109 counter-timer, de-
signed as an OEM instrument, boasts
a six-digit readout of elapsed time
and frequency. Elapsed time can be
measured with a resolution of
0.0001 second on the 100-second

range and 0.01 second on the 1,000-
second range. Frequency of any ac
or positive dc pulse may be mea-
sured to 2.5 MHz in three ranges.
Price is $400.

Thomson Engineering Co., 511 Old Lancas-
ter Pike, Berwyn, Pa. 19312 [358]

Curve tracer checks
ICs, discrete components

The model 577 curve tracer plots
and displays parameters of linear
ICs, transistors, FETs, tunnel diodes,

A AR XX X]
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WE
HELPED
MAKE IT
POSSIBLE!

Electronics/November 20, 1972

Advances in electronics technology have brought about
many changes in the things we use — like the
business calculator.

Business calculators as a result of electronics
technology now are smaller, lighter, more attractive and
less expensive than was ever thought possible.

While Monsanto is not in the calculator business, we are
in the business of making advancements like this
possible through research and development

of new electronic materials.

Take for example the silicon we produce for the semi-
conductor industry. For over 13 years we have been
researching every avenue to improve our production
capabilities and the final quality of our material. And even
though we believe the material we produce is the best
available, we will continue to look for other ways to

make it better.

But it took more than Monsanto’s silicon to make the

business calculator the little gem it is now! Our gallium
arsenide phosphide did its part too. Gallium arsenide phosphide
emits light when a voltage is applied. This phenomenon
enabled the calculator manufacturers to replace their tube
displays with low-power consuming light-emitting

diode displays.

Monsanto has the highest quality material available
anywhere and our production is increasing every day.

Monsanto materials make it happen.

Monsanto

Advancements in Electronics through Materials Technology

P. 0. BOX 8 ST. PETERS, MISSOURI 63376 (314) 272-6281
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ALPS KEYBOARD SWITCH

4-BLOCK KEYBOARD SWITCH AKM SERIES
MECHANICAL CONTACT POINT KEYBOARD SWITCH AKC SERIES

AKM SERIES:

Four .different key .blocks
give you any key arrangement
you like. The low cost, thin
design and light weightness
are all packed in this latest
developed, highly dependa-
ble switch.

ALPS ...

This keyboard switch incor-
ALPS ELECTRIC CO., LTD. porates our own coil-spring

HEAN OFFICE 31 YUKIGAYA-CHO,  OHTA-KU  TOKYO, JAPAN .

VOKOUAMA FACTORY 1767 MPPA-CHO. KOHOKL-KL, YOKOMAMA JAPAN contact point as well as the
MSAKA BRACH 212 -CHOME, AWAZANAKADORI, NISHI- KL, GSAKA. JAPAN . -,
\EW YORK OFFICE ONE WHITEKALL ST NEW YORK K Y. (64, U S A independent one-key unit

feature for free key arrange-
ments.

Circle 152 on reader service card

New products

SCRs, zener diodes, and other elec-
tronic components. The 577 shows
characteristics for entire ranges of
operating conditions, instead of
single points, for parameters that in-
clude random noise, popcorn noise,
thermal feedback, and phase-shift
effects. Storage display is also pro-
vided. Prices range from $1,850 to
$3,200, depending on configuration.
Tektronix Inc., P.O. Box 500, Beaverton,
Ore. 97005 [354]

Distribution amplifier handles
signals, even if power fails

Distribution of up to three sources
to as many as 12 outputs is a capa-
bility of the model 5087A distribu-
tion amplifier, which keeps on work-
ing when power fails. The sources
may be 10 MHz, 5 MHz, or 100 kHz,

in any combination. Interference or
short circuit in one output will not
materially affect the others. An op-
tion provides for the amplifier to ac-
cept a single 5-MHz or 10-MHz input
and deliver a choice of 0.1-, 1-, 5-, or
10-MHz outputs. Price is from $1,500
to $1,630.

Hewlett-Packard Co., 1501 Page Mill Rd.,
Palo Alto, Calif. 94304 [355]

Picoammeter offers 11
bipolar ranges of current

A general-purpose picoammeter
with a cancellation circuit includes
dual output for recorders or oscillo-
scopes. Bipolar output is also pro-
vided. The model 1012 offers 11
ranges of bipolar current measure-
ment, from 10 microamperes full
scale to 100 picoamperes full scale.
Resolution is 1 picoampere on the
most sensitive scale.

Gencom Division, Emitronics Inc., 80 Ex-
press St., Plainview, N.Y. 11803 [359]
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FRESLNCT BULTIPUKR FCounTER

...........

Mecasure 1038.07 Hz
automatically in 1 see.

s AGC s Autoranging to 2 MHz in 1 sec. % Auto-
matic frequency readings to 0.001 Hz in 1 sec. ¢
6 digits standard, 2 optional s 25 mV sensitivity
% Leading zero suppression 3 5 high stability
oscillator options 3 Rechargeable battery option

For Model 6220 literature, contact your local Scientific
Devices office or Systron-Donner at 10 Systron Drive,
Concord, CA 94518. Phone (415) 682-6161. Europe:
Munich, W. Germany; Leamington Spa, U.K.

SYSTRON e@ DONNER

Circle 197 on reader service card

First automatic counter-
totalizer at that price.

% AGC s Autoranging to 200 KHz s 5 digits
standard, 2 optional s Leading zero suppression
% 25 mV sensitivity s 5 high stability oscillator
options s Rechargeable battery option s BCD
conversion optional

For details or a demo of Model 6202, contact your local
Scientific Devices office or Systron-Donner at 10 Systron
Drive, Concord, CA 94518. Phone (415) 682-6161. Europe:
Munich, W. Germany; Leamington Spa, U.K.

SYSTRON &3> DONNER

Circle 198 on reader service card

You don’t have to
cross the Pacific
for Hitachi magnets.

You don’t even have to cross town. We'll send one
of our sales engineers from Los Angeles, Houston,
Atlanta, Detroit, Chicago, New York or Toronto right
to your office. He'll see that your magnet require-
ments are completely satisfied.

Hitachi Metals offers a full line of quality magnets,
the fruit of modern R&D at our Magnetic & Electronic
Materials Research Center. Our experts are hard at
work developing new magnetic materials — one of
their latest achievements is HICOREX (cobalt-rare
earth magnet) — and finding new uses for magnets.

Devotion to improvement, added to integrated
production and decades of experience, is behind the
quality of Hitachi magnets. Quality magnets featuring
high coercive force, big energy product, magnetic
field uniformity and stability.

Here are some typical examples:

Residual Coercive Energy
Type Induction Force Product (B X H)
(Br) gauss (Hc) oersteds max. X 10-6
HI-MAG (ALNICO-5-7) 13,000-14,500 700~ 800 6.8- 8.2
YCM-8D (ALNICO-8) 7,500~ 8,300 1,700-1,850 5.5~ 6.5
YCM-8E (ALNICO-8) 7,500~ 8,500 2,000-2,150 5.5- 7.0
YCM-9B (ALNICO-9) 10,000-11,000 1,350-1,500 9.0-11.0
HICOREX (SmCos) 7,700~ 9,200 7,700-9,000 15.0-21.0

For full details about Hitachi magnets,
call any of our offices.

HITACHI

Hitachi Metals, Ltd.
Head Office: Chiyoda Bidg., Marunouchi, Tokyo, Japan

Hitachi Metals America, Ltd.

New York: (Head Office): 1, Red Oak Lane, White Plains, N.Y.
10604, U.S.A. Tel. 914-694.9200

O Chicago: Tel. 312-299-0031 [ Detroit: Tel. 313-557-7142 (Los
Angeles: Tel.213-563-6649 [JAtlanta: Tel. 404-938-6992 (JHouston:
Tel. 713-528-1769 (JToronto: Tel. 416-491-9471
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Has Spectrol invented
the “universal” pot?

The Model 534 is a
pot that can be made
to fit almost every
application.

Never before has a low-cost pot been made
available with such quality, flexibility, and
versatility. Take a look at the superior design
features of the basic Model 534, and look at the
“special” variations available. Then look at the
low prices — often from Y2 to ¥s the price of other
models which offer some of the same “special”
features. With everything going for it, the low-cost
Model 534 may prove to be that “universal” pot
you've been waiting for.

The features shown are just a partial listing. Many
more options and special design features are
available. So why wait? Why not get your hands
on a 534, and see for yourself? For a data sheet,
just use the reader service card; and for price
and delivery, call us directly.

Circlie 154 on reader service card

Standar{ Design Features — ® 3" long; 7" diametere10 Q to 200K
e 3 turrs (Model 533), 5 turns (Model 535), or 10 turns (Model 534)
e Rugged construction, 75 oz-in. stop strength and Thermoset plas-
tic housing ® Stainless stee! front lid and shaft ewelded term-
inations ® Bushing or serve mount.

Special Features Availabie — e Resistance tolerances to *1%,
linearities to +.075% & High torque, 2 to 6 oz.-in. ® Non-turn lug
®14-32" bushing with " shaft ® Non-linear functions ® Extra taps
e Screw mount ® Added sections ® Locking bushing ® 1 thru 8
turns rotation ® Pot-switch combinations ® Shaft variations: dual
concentric shafts, various shaft lengths, shapes, materials — slots,
flats, plastics, splines, and metal-plastic combinations.

Spectrol

SPECTROL ELECTRONICS GROUP

UNITED STATES

Spectrol Electronics Corporation
17079 E. Gale Avenue, City of Industry, Calif. 91745, U.S.A.
(213) 964-6565 * TWX (910) 584-1314

UNITED KINGDOM

Spectrol Reliance Ltd.
Drakes Way, Swindon, Wiltshire, England
Swindon 21351 + TELEX: 44692

ITALY

SP Elettronica spa
Via Cario Pisacane 7, 20016 Pero (Milan) Italy
3530 241 » TELEX: 32242




New products

Semiconductors

RAM aimed
at register jobs

Motorola’s most complex
MECL 10,000 entry boasts
10-ns access time

The first memory in Motorola’s
MECL 10,000 series of emitter-
coupled logic—and the most com-
plex item yet introduced in the
line—is a 64-bit, high-speed ran-
dom-access memory especially
suited for register-like use in proces-
sors. The new MC10145 is fully de-
coded, with a typical stored-data ac-
cess time of 10 nanoseconds, five
times faster than similar TTL RAMs,
says Jack Burns, product planner for
ECL memories at Motorola. The
read/write cycle time is typically
17.5 nanoseconds.

The RAM, with the equivalent of
150 gates on one chip, uses high-
speed MECL-III-type processing ge-
ometries, together with double-layer
metalization. Its outputs are MECL
10,000, however.

Burns sees major applications in
large mainframes, in minicom-
puters, and wherever a relatively
small amount of data must be
stored temporarily and retrieved
rapidly. The device can also be used
in high-speed data communications.

Burns says that minicomputer
makers seem less reluctant to adopt
new LSI functions than manufac-
turers of big computers. And Moto-
rola is planning a number of 10,000
memories aimed at minicomputers
in the next year, including a soon-
to-be-released 64-by-1 RAM (10144),
a 1,024-bit RAM (10146), a 256-by-4
programable read-only memory
(10149), and a factory-programable
ROM (10150).

The new 64-bit MC10145 is organ-
ized 16-by-4 for register use, and
its wired-OR capability, plus chip-
enable, permit easy interconnection
of packages to make larger memo-
ries. Four packages, for example,
can yield a 32-word-by-eight-bit
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register. The part can also be used
in small scratch-pad, buffer, and
cache memories. Furthermore, the
RAM’s outputs can be bused and are
designed to drive lines with as low
as 50 ohms of impedance.

As expected, power consumption
is a healthy 600 milliwatts per pack-
age at 5.2 volts. Burns says this is
within the package’s capability, but
he feels that most applications will
be in forced-air-cooled systems,
anyway. The 10145 is packaged in a
16-pin black-ceramic dual in-line
case. It is priced at $24 in quantities
of 100 units or more.

Motorola Semiconductor Products Inc., P.O.
Box 20912, Phoenix, Ariz. [411]

Four-function, 12-digit chip
has its own memory register

The industry’s first MOS four-func-
tion 12-digit chip with a register for
memory or constant operation is
being marketed by Cal-Tex Semi-
conductor Inc. The constant feature
is operated by recalling the K num-
ber from memory.

The CT5005’s multiplexed seven-
segment outputs permit operation
with LED, incandescent, fluorescent,
or gas-discharge displays through a
minimum of external components.
As a result of feedback of timing
signals through a matrix-type key-
board, the pin count has been re-
duced to 28, and keyboard encoding
requirements from the printed-cir-
cuit board are eliminated.

Features of the CT5005 include
add, subtract, multiply, and divide
functions; calculations and display
up to 12 digits; and provision for
decimal point fixed at 0, 1, 2, 3, 4, or
5. Decimal position is keyboard se-
lectable; no separate switch is re-
quired. The chip offers automatic
lockout of ‘“unsure” repeat oper-
ations, true-credit-balance sign dis-
play, automatic overflow indication,
and suppression of leading zeroes.

The chip is designed for two-
phase clock operation at a clock rate
of 25 kilohertz. Add/subtract time is
12 milliseconds, and worst-case mul-
tiply/divide time is 400 millise-
conds.

Price for the CT5005 is about $15
each in large volume. Delivery is
from stock.

Cal-Tex Semiconductor Inc., 3090 Alfred
Street, Santa Clara, Calif. 95050 [412]

Gallium-phosphide LED
offers low current levels

A gallium-phosphide light-emitting-
diode display, called the model
XMN-120, is available in produc-
tion quantities. The monolithic
readout is 0.120 inch high and is a
seven-segment numeric. It is offered
in a single digit package with either
on-board or edge decimal point con-
figuration. The wunit offers low
power consumption and is thus
directly compatible with MOS driv-
ing circuitry. This in turn eliminates
interfacing segment-driving cir-
cuitry. The XMN-120 is packaged
in a nine-pin DIP and is end-stack-
able for compact spacing. Price in
1,000-lots is $3.

Xciton Corp., Shaker Park, 5 Hemlock St.,
Latham, N.Y. 12110 [413]

Single-diffused Darlington
transistor is rated at 10 A

A series of single-diffused 10-am-
pere Darlington npn silicon power
transistors are available in a range
of 60, 80, and 100 volts. The series is
designated SDM 2501-6 and is sup-
plied in standard TO-66 cases. The
units provide good second-break-
down capability and have low-leak-
age characteristics similar to those
of planar devices. Typical gain is
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Decision: Assume you need an alterable, non-volatile
memory in your system, what choices do you have right now ?
And at what true and complete cost-per-bit?

Cores and plated wire— patchboards—diode arrays? Fine.

Providing you need lots of memory—and you're not concerned about
size, bulk and speed. Or power consumption. Or compatibility

with existing and future logic forms. Or the additional cost

of power-fail detection circuitry, or retrieval

qlct’s ta]k‘ software and reload hardware-—and the like.
Semiconductor memories ? If you go with RAMs

your bit cost per se may be lower. But you'll have to

. consider the extra cost of providing
Cost_per.%lt an uninterruptable power source.
Or power-fail detection circuitry and

battery back-up. Or retrieval software and reload

hardware. Just to compensate for their inherent volatility.

If you consider ROMs—either the fixed or one-shot programmable
variety—your cost-per-bit for memory alone could be even lower. Until
you start adding up all the extra peripheral costs involved in trying

to overcome their inherent unalterability. Simulation systems.

Special masks and programmers. Surplus capacity for unused future

options. Not to mention multiple spare parts inventories, field
retrofits, obsolete stock, and spoilage due to errors.

So where do you go from there ? Take a good look at RMMs!
AMORPHOUS

ALTERABLE/NON-VOLATILE
SEMICONDUCTOR MEMORIES

They're the only inherently non-volatile, fully electrically alterable
semiconductor memories in production-—now!/ You can use them just

like any other hard-wired memory elements—but without having to

g % buy and build a bunch of superfluous circuitry into your system
just to protect stored data or correct program errors.

In fact, you can take Ovonic RMMs completely
out of your system—for days, weeks, years
at a time—without loss of data. And you

can also change, up-date and re-alter

stored information at will. Quickly, selectively
and repeated/y—by simple electrical means.

) Easy to apply, too. Standard packages. TTL/DTL
1 compatible. Compatible with each other. Which means
99 you can mix or intermix them any way you like to

s P create flexible, expandable memory systems to
s " N meet present and future needs —exactly!
Mo, ‘ Cost-per-bit? Still a bit more than RAMSs or

e 5o ROMSs on a straight device comparison basis.

e L URE But considering the fact that bit cost is
e, s the only cost with RMMs, you'll find they're

worth it! Important, too: RMM costs have
dropped dramatically in the past 18 months
and haven’t reached bottom yet. So if
you start using them now, your true bit
costs will be a iot less by the time

Be
you hit volume production.

7 2
Call or write for complete information today !
Energy Conversion Devices, Inc. c

1675 WEST MAPLE ROAD « TROY, MICHIGAN 48084 7 D
TELEPHONE 313/549-7300
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New products
5,000 at 5 A. Applications include
power switching, inverters. con-
verters, and stereo and audio ampli-
fiers. Price is $2.60 in lots of 100.
Solitron Devices Inc., 1177 Blue Heron
Blvd., Riviera Beach, Fla. 33404 [414]

TTL/LSI multipliers contain
200 gates on a single chip

Two TTL/LSI circuits can be used to-
gether to generate an eight-bit bi-
nary product in 40 nanoscconds.
Designated types SN54/74285 and
SN54/74284. the four-bit-by-four-
bit parallel binary multipliers cach
contain the equivalent of over 200

gates on a monolithic chip. If the
multipliers are combined with the
company’s carry-save adder, arith-
metic logic unit, and lookahead gen-
erator. expandable n-bit-by-n-bit
applications are possible. Price in
100-lots ranges from $8.10 to $36.45
depending on packaging.

Texas Instruments Incorporated, P.O. Box
5012, M/S 308, Dallas, Texas 75222 [415]

Silicon photodiodes designed

for analytical instruments
The UV series of photovoltaic sili-
con photodiodes is suitable for use

in analytical instrument appli-
cations where high spectral respon-

WAVELENGTH
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“Straight talk about buying
your components from a truly
broad line supplier.”

“Who's got the edge in technology?” That used to be your instinctive first
question whenever you set out to design-in a new component.

Not so with today’s business pressures. Technology’s still important. But
now your first question must be: “Whose component will give me the
most economies over the long haul?”

Now, no single supplier can be there with the right component at the
right price every time. But the supplier whose product mix spans
many different applications, in many varied markets, has the best
chance of broadening his component technologies to serve many
different sectors of the industry. That means he's the one who will
ultimately grow the high volume lines you will need to lower your
component prices.

And the Number One Supplier in that department just
happens to be General Electric. We serve a very
broad and varied range of manufacturers from
a product base of over 40 categories in 13 dif-
ferent lines and four major technologies . . .
and from manufacturing facilities in 12
U.S. and two offshore sites. We've led in
many technologies we can now apply to
broader uses—signal and power semi-
conductors; SCR's; optoelectronics;
microwave and imaging devices; film,
dielectric and electrolytic capacitors,
just to name a few.

We see. in our breadth, a distinct
advantage whereby we can grow
profitably with you throughout
this decade’s tougher, yet eco-
nomically sounder business
picture. 02

GE won'’t
leave you alone.

Dr. Thomas A. Vanderslice. Vice President and General Manager
Electronic Components Business Division, General Electric Company

GENERAL @D ELECTRIC
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50 Mz automatic countertimer

Frequency, TIM, period, ratio, totalize
Automatic gain control
Autoranging
Leading zero suppression
8-digit readout (standard)

25 mV input sensitivity
BCD output
Model 6250 Options include:
Choice of 5 higher oscillator stabilities
Internal battery pack

Contact your Scientific Devices office or Concord Instruments Division,
10 Systron Drive, Concord, CA 94518. (415) 682-6161
Europe: Munich, W, Germany, Leamington Spa, U.K.

SYSTRON &=5[> > DONNER
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Why mess around when you inexpensive to keep the
can have the ELECTRONICS ELECTRONICS BOXER in
BOXER clean up your your corner. Just complete
copies—keep them in top the coupon and mail. Your
condition. order will be processed

And, it's easy and

| Jesse Jones Box Corporation
| 2250 E. Butler St., Philadelphia, Pa. 19137

|

|

|

| Prease send me: (] boxes @ $4.25 each; |
[J 3 boxes @ $12.00; [] 6 boxes @ $22.00 |

I My check or money order is enclosed. |
|

|

|

|

| Name

l Address

New products

sivity, ultra-low noise, spectral sta-
bility, and response linearity are
prime factors. Features of the unit
include a spectral responsivity at
230 micrometers of 90 milliam-
peres/watt, spectral stability at 230
micrometers of 0.13%/°C, equiva-
lent Johnson noise current in the
range of 2-5 X 10-1* amperes per
root hertz, and a response linearity
to within 1% over seven decades of
irradiance.

EG&G Inc., Electro-Optics Division, 35 Con-
gress St., Salem, Mass. 01970 [416]

Solid-state status indicator
is aimed at computer uses

Designed to visually describe the
status of the circuit or board on
which it is installed, a status indica-
tor integrates LED and resistor con-
struction in one package. The unit is

suitable for computers, computer
peripheral equipment, and many
types of instrumentation. Encased in
a phenolic housing, the device is de-
signed for 5-volt, 10-milliampere
operation, with other voltages avail-
able.

Eldema Division, Genisco Technology Corp.,
18435 Susana Rd., Compton, Calif. 90221
[417]

MOS line drivers
provide 1-A output current
Hybrid Mos line drivers offer a peak

output current of 1 ampere and out-
put voltage swings of up to 30 volts.
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HARD COPY MADE EASY

The Philips Mosaic Printer costs
less than any other printer of its
type. And it's more adaptable
to your specific need. It makes
hard copy a reality where it was
too expensive before.

Unlike ordinary printers, this one
forms characters made of
individual dots, by means of
needle-like hammers. It prints not

only plain language and numerals,

but any symbol you can think of
...without any modification of
the printer itself. The range of
characters is determined by a
programmable MOS read-only
memory in the drive module.

Electronic
Components
and Materials

PHILIPS
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With 60 mm paper*) it prints a
20-character line in one second.
Weighing less than 2 kilo,

the printer fits into any data
processing, digital measuring or
general industrial system.

It's electronically controlled by
this 64-character drive module,
or an optimal 20-character unit.
Input logic is TTL compatible.
Both 24V/50Hz and 24V/60Hz
versions are available.

A minimum of moving parts
makes it easy on the repair
budget. Silent operation makes
it easy on the nerves. To make

it as easy as possible to fit it into

*) A fully conversational high- speed
page printer with character-by-

character operation will be introduced

soon.

your system, we're ready to
provide full application support...
including assistance in design of
your peripheral circuitry!

Easy enough? Send for full
information now.

Philips Industries

Electronic Components and
Materials Division,
Eindhoven - The Netherlands.

Distributed and sold in the U.S.A.
by: Amperex Electronic
Corporation, Hicksville Division,
Calculator Components,

230 Duffy Avenue,

Hicksville, N.Y. 11802.

In Canada:

Philips Electron Devices,
a division of Philips Electronics
Industries, Ltd., 116 Vanderhoof
Avenue, Toronto 17 - Ontario

PHILIPS
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Face it.
Reliable
digital cartridge recorders
didn’t exist.

Until now.

You know it—we know it. The only cassette around for years was great for rock
'n roll, but was definitely a loser—particularly of digital data. Now a new
cartridge from 3M—one quarter inch and featuring an isoelastic drive system,
has been incorporated into ihe first cartridge recorder designed solely for
reliable data recording—the Kennedy Model 330.

The tape drive on Model 330 is fully bi-directional at 25 ips normal speed,
resulting in a data transfer rate of 40,000 bits/second at 1600 cpi recording
density. Forward and reverse search modes as well as rewind speed is 90 ips.
With 300’ of high-grade .25 one mil tape, fotal data capacity {gapless) is
23 x 106 bits for 4-track operation. And Model 330 meets the proposed ANSI
Standard.’

Model 330 is equipped with a dua! gap read/write head fcr read-after-write
operation. One, two and four track versions are available. Each track is treated
independently allowing cartridge interchange between transports of differing
track configurations. Each track is equipped with a separate erase gap to
ensure against inadvertent data erasure.

Mechanically, Mode! 330 is a jewel. The unique isoelastic cartridge and
high-performance dc motor/tachometer velocity servo system provides both
tape and reel drive. Manual controls are designed for simplicity—insert the
cartridge and tape automatically advances to load point.

Model 330 is a product that's long overdue. And it's the kind of product that
Kennedy makes best—reliable, economical and ahead of its time. Write or call

today for complete details. KENNEDY CO.
540 W. WOODBURY RD., ALTADENA, CALIF. 91001 + (213) 798-0953
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New products

Typical rise and fall times are under
50 nanoseconds when driving 1,000-
picofarad loads. The CHO009 series
may be direct-coupled to the driving
source, or may be used in capacitor-
coupled applications. The CHO013
series is designed for capacitor-
coupled applications only. But both

\\b’

¢ ah \
wl‘(,:
009

ﬁ

o INCH 1

are packaged in 12-lead TO-8 cans.
Operating temperature range for
the basic device .is -55°C to
+ 125°C. Price of the units ranges
from $9.75 to $16.25 in 100-lots.
Cermetek Inc., 660 National Ave., Mountain
View, Calif. 94040 [418]

Fast-recovery silicon
rectifiers deliver 100-600 V

Twelve 100-600-volt fast-recovery
silicon rectifiers are designated the
TA series. Models TA 8411, 8412,
8413, and 8414 are 6-A forward-po-
larity types. Models TA 8415, 8416,
8417, and 8418 are 12-A forward-
polarity versions, and the models
TA 8419, 8420, 8421 and 8422 are
20-A forward-polarity units. Four
reverse-polarity versions are also of-
fered and are suitable for appli-
cations that require the anode to be
at ground potential. Price in 1,000-
lots ranges from $1.49 to $6.

RCA, Solid State Division, Route 202,
Somerville, N.J. 08876 [419]
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WE NEED HARDWARE-ORIENTED
DESIGN ENGINEERS TO WORK ON
THE FRONTIERS OF TECHNOLOGY

e -

System Programmers

with accredited degree in engineering
or math and 2-3 years working experi-
ence in PDP-9; 10 or 11 system pro-
gramming, time sharing systems, PDP-
10 Menitor; interactive systems; and/or
computer-aided design systems.

Laser Power Supply
and Amplifier
Circuit Designers

to work primarily with spe. Optical Engineers and Physicists
iali ower suppli

S:glelgeda%plifiers,p although for conceptual design, detaile
some digital control and de- of very well baffled optical s
cision work is also involved. off-axis rejection. Familiari
Candidates must be well duce the scattered and d
above average in intrinsic from off-axis sources reach
brightness and should have quired. Experience with co
the capability of working Of.scattermg.and diffractio
alone or in small teams. Re- quires accredited degree an
quires accredited degree and

3 years experience.

d design, and analysis
ystems with very high
ty with techniques to re-
iffracted radiation levels
ing the focal plane is re.
mputer-oriented analysis
n would be helpful. Re-
d 3 years experience.

Please send your resume to: Robert A. Martin,
Head of Employment, Equipment Engineering
Divisions, Hughes Aircraft Company, 11940 West
Jefferson Blvd., Culver City, California 90230.

4
U.S. citizenship required ¢ Equal opportunity M/F employer. HOGHES ATRCRAFT COMPANY
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YOUR DISPLAY
FOR MORE SALES
—PROFITS,TOO

. N

Maybe you do make a better system, but
is your display just as good? First im-
pressions can be a key to more sales.
And your display provides those im-
pressions. That's why so many manufac-
turers have switched to PEP Lithocon®
displays built with our low cost, high
resolution scan converters. They make
your displays faster, sharper, brighter
and more easily understood than other
displays.

The flexibility, image clarity and data
storage capabilities of Lithocon displays
make them ideal for displaying crisp,
clean waveforms of all kinds. Like indus-
trial process parameters. Biomedical
functions like ECG’s. And thickness pro-
files. Other Lithocon displays are used
for applications where full gray scale
is important. Like ultrasound scanning.
Infrared. Nuclear cameras. X-ray. Stop-
action or strobed process inspection.
And hundreds more.

Another important consideration: Litho-
con displays are tailored to meet the
specific needs of the OEM. Which means
you keep your identity and individuality.
For example, some OEM’s use our selec-
tive erase feature to provide a strip
chart effect. Others take an hour’s data,
display it, then start over again. Some
add computer-generated legends to their
display, or incorporate graph paper-
like graduations in the display for easy
scaling. Let us add the sizzle to your
system with a PEP Lithocon display.
Write or call for more information today.
Princeton Electronic Products, Inc., P.0.
Box 101, North Brunswick, New Jersey
08902; (201) 297-4448.

L\

PRINCETON
ELECTRONIC
PRODUCTS, INC.
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Packaging & production
Reactor handles

larger wafers

Epitaxial unit can process
21 3-inch wafers or 44
2-inch types per tube

To meet increasing demands of the
semiconductor industry, Hugle In-
dustries has developed an epitaxial
reactor system that can double the
throughput of a semiconductor pro-
duction line [Electronics, Oct. 23,
p. 26]. Called the Unipak X, the new
dual-tube machine can process up
to 44 2-inch wafers or 21 3-in.
wafers in each tube. Present ma-
chines usually handle up to 20 2-in.
wafers.

Part of the problem in building
large horizontal-tube reactors (and
the susceptors on the Unipak X are
large—they measure 9.5 by 23 in.
each) is in getting large quartz
tubes. But Jerry Bowers, production
manager at Hugle, says, “Once the
market for large reactors became
obvious, the quartz people made the
investment in equipment that could
make large tubes.”

The Unipak X employs Hugle’s
automatic flow, time, and tempera-
ture controls, as well as a novel rf
layout, to achieve a thickness uni-
formity within 5 to 10%. Resistivity
uniformity is within £10%.

The range of performance for the
Unipak X includes silicon epitaxy
resistivities from 0.005 to 20
ohms/cm and thicknesses from 0.5
to 100 micrometers; background re-
sistivities greater than 100 ohms/cm
for n-type; polycrystalline silicon
deposition with rates from 0.1 to 8
pm per minute; graded and multiple
layers of the same and opposite con-
ductivity type; and deposited single
and multiple dielectrics such as
SizNy, SiO», with over-all uniform-
ity better than to within +10%.

The gas-control system of the
Unipak X reactor can be operated
either manually from the graphic
panel or automatically by the real-

time programer. The system fea-
tures Hugle Industries’ gas-injection
block system with positive-acting
24-v dc solenoid valves. The in-
jectional block system provides in-
dependent vent/deposit selection
for each flow line. The pressure bal-
ance between vent and deposit is
controlled by inert purge flow.

As many as 16 flowmeters or mass
flowmeters can be incorporated into
the gas-control system.

Unipak X is available 12 weeks
after receipt of order. The complete
system, including the reactor with
automatic time and temperature
controllers and rf generator, sells for
about $85,000.

Hugle Industries, 625 N. Pastoria Ave.,
Sunnyvale, Calif. 94086 [391]

Bonder can attach 1,000
light emitters an hour

An epoxy lead-frame bonder that
attaches 800 to 1,000 light-emitting
diodes per hour promises to give a
big boost to the art of fast epoxy-
chip attachment. The LF 251, devel-
oped by Laurier Associates of West-
ford, Mass., offers a 10-fold im-
provement over manual placement
rates of no more than 100 an hour,
according to the company.

What’s more, even though the
machine is designed for LEDs, feed
mechanisms are available for han-
dling virtually any kind of lead
frame.

Lead frames are advanced auto-
matically. Indexing is performed by
a tapered pin so that errors are non-
cumulative. The company says that
die-placement accuracy is within 2
mils.

The operator begins the attach-
ment sequence by aligning the die-
pickup arm with the chip and press-
ing a handle to simultaneously pick
up the die and dispense the epoxy
on the lead frame. The LF 25I’s
sliding table is then moved toward
the operator, and the chip is pre-
cisely placed on the lead frame.
Then the slide moves back and
automatically indexes the lead
frame to the next position.

The die-placement pick-up arm is
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take at least 120 hours to complete— from the original drawings to the
rinished taped result.

Actually ittook less than 12 hours—thanks to Applicon, an advanced
new computerized system that processes graphic data much like a computer
system processes business data.

Applicon can speed drafting work many times over. It can be commanded
to add, delete, move, flip, rotate, stretch, step, repeat and copy all kinds of
graphic information . ..and do it in seconds.

Comes with a full range of ready-to-use hardware and software to handle
input, storage, manipulation and output of drawn lines fed into its computer.
Fully compatible with conventional production operations, it permits
productive interaction by the designer or draftsman, generating artwork
masters consistent with normal workflow methods.

Want more information? Then send for a free sample PC master from

Applicon, Inc., 22 Third Avenue, '
Burlington, Mass. 01803. Or, call e LI D
(617) 272-7070. Today.

INCORPORATED
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This may be the most
comprehensive study ever
published about San Diego
as a location for your
electronics plant.

You decide.
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This free 85-page study will tell you just about
everything you want to know about San Diego
County as a location for your electronics plant.

Just drop us a note on your company let-
terhead —we’ll have a copy on the way to you
pronto.

Write: Ross Spalding
Area Development Manager

Dept. 3

San Diego Gas & Electric Company
P.O. Box 1831

San Diego, California 92112

(714) 232-4252

IR, W marchofDimes 8

defects

areforever. g% W unlessyou help.

THIS SPACE CONTRIBUTED BY THE PUBLISHER
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counterbalanced, and an adjust-
ment enables placement force to be
adjusted from zero grams upward.
Base price of the machine is
$3,900, plus whatever lead-frame
mechanism must be built for a par-
ticular customer’s requirements. De-
livery time is 12 weeks from receipt
of order.
Laurier Associates Inc., 2 Vose Rd., West-
ford, Mass. 01886 [392]

Positioning of load board
optimizes IC test conditions

Effective IC testing requires simu-
lated input and output circuit load-
ing during the application of dy-
namic signals. In its new test
handler, International Production
Technology accomplishes this by
placing the circuit load board right
at the contactor that engages the
pins of the IC. This means that the
connections from IC to load board
are less than one inch and exhibit
low inductance and low inter-lead
capacitance - crucial requirements
for valid testing at speeds of 1.5-2
nanoseconds.

The handler, called the IPT-701-
37, is designed for table-top mount-
ing, and performs static and func-
tional tests at throughputs exceed-
ing 5,000 units per hour. Virtually
all pips with 0.300-inch (center-to-
center) pin spacing can be tested.
This includes devices with 8 to 18
leads, and package thicknesses rang-
ing from 0.11 to 0.200 in. Most
0.600-in. ICs can also be handled;
other package sizes can be accom-
modated on special order.

The contactor grips each device
lead just below the lead neck, and
thus below the region where lead
flash sometimes occurs, so a positive
contact is assured. However, vir-
tually no cosmetic damage is done
to the leads, and the company says
the contactor itself has endured bet-
ter than 3 million cycles without any
discernible wear.

The handler mechanism is hinged
to a baseboard so that it may be til-
ted to afford access to the contactor
assembly and load board. The
electro-pneumatic drive system is
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= tackpole’s phenomenal
ceramag® ferrite bead

The Silencers

Ceramag® Beads Do Away
with Noise

Stackpole ferrite beads offer a
simple, yet effective means of
suppressing spurious RF signals
to prevent them from entering
areas susceptible to such
“noise.” No other filtering meth-
od is as inexpensive as a ferrite
bead.

How can you use a bead? Con-
sider it as a frequency-sensitive
impedance (Z) element. Beads
are available in a variety of

Stackpole Ceramag® materials.
Depending upon the material
selected, beads can provide in-
creasing impedances. From 1
MHz to over 200 MHz. Keep in
mind, the higher the permeability,
the lower the frequency at which
the bead becomes effective.

Should a ferrite bead be smali?
Not necessarily. The unique,
giant bead shown below is used
by IBM to eliminate the effect of
transient noise.

The impedance of Stackpole fer-
rite beads can be changed by
simply varying the length or the
0O.D.-1.D. ratio.

Installation of Stackpole beads is
easy. And inexpensive. Simply
slip one (or several) over the ap-
propriate conductor(s) for the

_desired noise suppression or

high frequency isolation.

Additional savings in production
time and labor costs are possible
by utilizing automatic insertion
equipment to install ferrite beads
with leads in printed circuit
boards.

CERAMAG® FERRITE BEAD
CHARACTERISTICS

24 7D 5N 1
Initial
Permeability 2500 850 500 125
Volume Resistivity
@ 25°C 1.0x102 1.4x105 1.0x103 2.0x107

Effective
Suppression At: 1 MHz. 20 MHz. 50 MHz. 100 MHz.

Curie Temperature
205 140 200 385

Beads are available in sleeve
form in a range of sizes starting
at .020 1.D., .038 O.D., and .050
long. For special compact filter-
ing applications, beads can be
supplied to tight mechanical
tolerances.

Sample quantities of beads and
beads with leads are available
upon request. Send your require-
ments to: Stackpole Carbon
Company, Electronic Compo-
nents Division, St. Marys, Pa.
15857.Phone:814-781-8521.
TWX: 510-693-4511.

ELECTRONIC COMPONENTS DIVISION
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m LogAbax OEM

SPECIALLY STUDIED FOR MINI-COMPUTERS AND TERMINALS

THE LX 180 SERIAL PRINTER WITH ADVANTAGES
OF A LINE PRINTER FOR THE PRICE OF A STANDARD
PRINTER.

180 C/S EITHER 60 TO 100 L/MIN
e 132 OR 158 COLUMNS

e 100R 12 C/INCH

e 10R 2 INDEPENDENT PAPER DRIVE
e FRONT FEED DRIVE

e 1TO 5COPIES

LX 180 1S AVAILABLE IN 3 VERSIONS :

— STANDARD WITH PARALLEL CONNECTION
— RECEIVE ONLY
— SEND RECEIVE

Logabax[-J77]

79, avenue Aristide-Briand 94110 ARCUEIL — FRANCE
Tel. 6565 79 00 Telex NO 27 549
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inoperative during each device test,
and this minimizes test contamina-
tion from spurious electrical signals.
The open construction of the feed
chutes enables clearance of any jam
which might occur. In addition, the

IC under test is observable during
the handling cycle.

Operation can be either manual
or automatic. In the automatic
mode, the device will continue to
cycle ICs as long as there are devices
in the input reservoir and as long as
there are unfilled output tubes.
International Production Technology, 185
Evelyn Ave., Mountain View, Calif. 94040
[401]

Limit bridge for production
testing goes to 100 megohms

A limit bridge includes all the
equipment necessary for making ac-
curate four-terminal resistance mea-
surements from 1 ohm to 100 meg-
ohms. The unit is for production

and inspection testing and includes
a modified six-dial Wheatstone
bridge, a linear amplifier, and a
solid-state bridge power supply. The
model 4271 is equipped with “low,”
“go,” and “high-limit” lights, and
provides 10 switch-selectable limit
ranges. In addition to percentage
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Famous Hipernom'shielding alloy comes only from Carpenter:

\f

Electronics/November 20, 1972

Quickly.

More than ever, Hipernom is the magnetic
shielding alloy to use . . . for its quality, avail-
ability, and prompt Carpenter service.

You may recall, this extremely high perme-
ability material was once made by Westing-
house. Now, however, it's manufactured and
stocked exclusively by Carpenter . . . in stan-
dard 30" x 120" sheets, in seven thicknesses
ranging from 0.014” to 0.062". And if you
need something special, that’s also available,
all with traditionai built-in Carpenter uniform
quality.

For full information and quick Hipernom
delivery, call your Carpenter Service Center
today. The one nearest you is listed in the
yellow pages. Or write Carpenter Steel Divi-
sion, Carpenter Technology Corporation,
Reading, Pa. 19603.

CaiEC‘H CARPENTER
TECHNOLOGY
CARPENTER STEEL DIVISION

Circle 167 onreader service card 167



CAREER OPPORTUNITIES
WITH A FLORIDA COMPANY
SPECIALIZING IN
ADVANCED COMMUNICATIONS SYSTEMS
AND HIGH TECHNOLOGY
UHF RADIO EQUIPMENT

Electronic Communications, Inc., a subsidiary of
NCR, has openings at all levels for electronic
engineers experienced in the design and develop-
ment of communication systems, RF, digital and
audio equipment. You will be working with major
UHF command and control systems, satellite relay

and telemetry systems, and a variety of other
challenging long-term programs. At ECI, you (like
all of our pros) will function with a minimum of
supervision and a maximum of opportunity for

New products

limit measurements, the unit can be
used for null measurements.

Leeds & Northrup, North Wales, Pa. 19454
[393]

Memory tester can check
up to 16 million locations

A computer-controlled micro-
programable test system can check
memory cards or memory systems
at up to 16,000,000 locations by 72
bits. An optional test head converts

advancement. ECI| is small enough to give your
accomplishments high visibility, yet big enough to
provide the facilities and benefits of the largest
companies. EC| is on Florida's West Coast — the
BEST COAST — in comfortable, sunny cosmo-
politan St. Petersburg.

If you are tops in your field, and if you are
interested in a career opportunity on long-term
programs in an intriguing location, write in con-
fidence today to Paul E. Jordan, Supervisor of
Professional Placement, Electronic Communica-
tions, Inc., Box 12248, St. Petersburg, Fla. 33733.

A Subsidiary of NCR
An Equal Opportunity Employer — Male and Female

Circle 168 on reader service card '® A &

the Doctor 12 unit into a chip tester.
Test programs are activated by a
CRT-keyboard link, and both pro-
gram and results are displayed on
the CRT. In addition to go/no-go
testing, the unit performs memory
system debugging and engineering
evaluation. Price is about $25,000.

Get the facts on the
boom in Georgia. e a

And get them free. | -

Plastic plated DIP sockets
eliminate separate contacts

S

A range of dual in-line sockets is de-

There’s a i White Georgia signed so that the need for separate
G : Desartrment shlmlse contacts is eliminated. Contact be-

b e eee / €p dustry tween the integrated-circuit leads
has been mdustnal' ) &Trade, Industry DlVlSlon, and pins connec[ing the socket to
1zing and urbanizing itself Dept. EL- 14, Post Office the printed-circuit board is made by
faster than any other statein ~~ Box 38097, Atlanta, %ﬁldt'h‘;r ‘F"‘l‘;gliitegocg’)?l’e]fh‘ieng;:zg
the dynamlc S?Uth- Georgla 30334, for your body is in the form of a saddle over
In fact, there’s a whole free copy of the 1972 which the IC leads are slipped and
bookful of reasons, with Georgia Industnal Survey. located in open-sided ?0‘?- The IC is
corresponding profit oppor- It could start a boom of T R

that presses the leads inward to con-
tact the plated areas. Four sockets
are available, ranging in price from

tunities for companies of
every description.

yowown-(3eorgia.
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It takes us less time to tell you what it's not.

Whatit's not.

It’s not an office copier. But it's as
fast and easy to use as an office
copier. The output is a digital bit
stream. And that's the major
difference: You can optically scan
input documents. Or pictures. Or
patterns. Or characters to your
computer system. Or storage
system. Or high-speed
communications system. Or
pattern recognition system. In.
short, it begins to relieve the input
bottleneck of your system.

What it isn't for.

It isn’t for the guy without ideas.
More applications exist than time
to list them all. But you might
consider these few: A photocompo-
sition system for the typesetting
trades. An optical character
reader for computer input. A
document storage and retrieval
system for large filing require-
ments. A facsimile scanner for
high speed communications

(up to one megabit per second).
A pattern recognition system for
computer analysis of any type

of graphics—such as line

Electronics/November 20, 1972

drawings, symbols, half tone
prints, handwriting and fine art.
An automatic inspection system
for most surfaces; natural or
manufactured; animal, vegetable,
or mineral. An input to any
machine requiring the translation
of artwork to digital form—
computer controlled knitting
machines, welding machines,
graphics plotters, and artwork
generators.

Why you might
not buy it.

You might not buy it if you like
to tinker. It has one moving part
and all solid-state electronics.
You might not buy it if you're not
in a hurry. It optically scans and
digitizes a complete document in
two to four seconds depending on
the resolution desired. You might
not buy it if you don’t want pho-

What it won'tdo.

It won't scan at infinite speeds.
And it won't deliver at infinite
resolutions. But it will scan

at up to one megabit per second—
with resolutions of 240 points

per inch. That translates to mean
our product can scan an 8% x 11
inch field and then reduce it to
digital data in less than four
seconds. And that’s about five
times faster than anything else
we know of on the market. And
that's pretty important if you need
your data rapidly digitized. If you
need more information rapidly,
call John Brown direct at (408)
734-1225.

r r

topic response. It recognizes every DEST DATA CORPORATION

color—from light blue to dark
red—and, like the human eye,
differentiates the data from the

1285 Forgewood Avenue
Sunnyvale, California 94086

background by degrees of contrast. (408) 734-1234
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Fast Check Artist:
Speed Servo 11

new line from Esterline Angus

Speed Servo II: the new single pen or two pen cross-
over recorder that hands you a fast check—better than
0.3 second full scale response. And non-hunting,
non-wearing feedback. And disposable ink-and-stylus
cartridge. And flexibility in design to match general
industrial, OEM or broad-use laboratory requirements.

Get a fast check of Speed Servo capabilities. Write
for catalog. Box 24,000, Indianapolis, Indiana 46224.
Or call 317/244-7611.

E ESTERLINE ANGUS

Division of Esterline Corporation

Data Recording Instruments
ESTERLINE

Presenting
in your
corner:

THE |
ELECTRONICS =
BOXER!

Why mess around when you
can have the ELECTRONICS
BOXER clean up your
copies—keep them in top
condition.

And, it's easy and
inexpensive to keep the
ELECTRONICS BOXER in
your corner. Just complete
the coupon and mail. Your
order will be processed
immediately, postpaid.

| ELECTRONICS BOXER
| Jesse Jones Box Corporation
| 2250 E. Butler St., Philadelphia, Pa. 19137

.
i
|

I |

Please send me: [] boxes @ $4.25 each; |

| 0 3 boxes @ $12.00; [J 6 boxes @ $22.00 I

My check or money order is enclosed. |

|
|
|
|
-l

| Name

I Address

New products

45 cents in 100 lots to $18 for 10,000
pieces in quantities of 1,000.

Jermyn, 712 Montgomery St., San Fran-
cisco, Calif. 94111 [395]

Socket panel assembly
is solderless-wrap type

The series 203 assembly is a 19-inch
panel capable of accepting several
common contactor relays, including
the type 157 triple-pole double-
throw relay or the type 113 solid-

=4

e
N‘“&'ﬁ#m“‘% )
i

™

state time-delay relay. Up to nine
sockets can be mounted per row,
with from one to four row assem-
blies available. The solderless-wrap
sockets have 11 terminals of 0.031
by 0.062 by 0.75 inch.

Midtex Inc., 10 State St., Mankato, Minn.
56001 [397]

Flat-cable connectors act
as contacts to pc boards

The series K -interconnection system
is designed so that the connector
body and flat multiconductor cable
are a single unit. Solder joints are
eliminated, since each conductor in
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Now
theres a 0“'/
SCNeranen

Here's the 50 MHz data generator you've
needed all along—the one you’ve been
stacking pulse generators to simulate. And
it's a high speed pulse generator, too.

Lo'u IAH DAVA OMINV FORMAT ll vru = 537-?& ;lvh;’ —
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Check out the front panel. You have pushbutton con-
trol of the data content of 16-bit words in either NRZ
or RZ format. You can recycle words continuously
(synchronously or asynchronously), manually or by
external command. You can vary pulse width continu-
ously when using the 218 as a pulse or RZ data gener-
ator. Output is upper/lower level controlled.

Of course, there’'s a remote programming option. And
two or more 218's in parallel provide multi-channel
outputs, if you need them. In series, they permit longer
word lengths.

You can’t buy or build a more complete, more versa-
tile data and pulse generator.

Get the full story on the low-cost ($925) Model 218
Data/Pulse Generator from your nearest Scientific
Devices Office, or contact Datapulse Division, 10150
West Jefferson Boulevard, Culver City, California90230.
Telephone (213) 836-6100; TWX 910/340-6766; Telex
67-3219. In Europe: Systron-Donner GmbH, Munich
W-Germany; Systron-Donner Ltd.,Leamington SpaU.K.

DATAPULSE
DIVIStION

SYSTRON DONNER

The Systron-Donner Instruments Group:

Alpha Scientific 0 Computer Systems O Concord Instruments O Datapulse O Kruse Electronics O Microwave O Trygon Electronics
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Higher
Capacitor
Reliability

USTOM

C’

ELECTRONICS
MICA CAPACITORS

Your design engineers will instantly
recognize the quality and reliability

of reconstituted mica capacitors

from Custom Electronics . . . where all
the mica dielectric is precisely

graded before production and selected
for each application.

Result: Higher capacitor reliability
for LESS

CMR—Wrap and Fill
CER-—Epoxy Housed
CEM-—Epoxy Molded

If your capacitor needs are
RELIABILITY and RAPID REACTION
(inquiry to quote; order to delivery),

write or call
UsSTOoOM

C The QC Fanatics

CUSTOM ELECTRONICS, Inc.
Browne St., Oneonta, N. Y. 13820
PH: 607-432-3880 TWX 510-241-8292
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the cable serves as its own contact.
Electrical and mechanical connec-
tions are made simultaneously, fa-
cilitating installation or removal of
the printed-circuit board. The K
series is adaptable to almost any

KNETICS® |

K {

packing design or circuit require-
ment, and the cable section of the
connector can be supplied to any
length with any number of conduc-
tors and with contact spacing as
close as 0.010 inch.

Teledyne Kinetics, 410 South Cedros Ave.,
Solana Beach, Calif. [396]

Soldering-desoldering station
works from on-site air source

A portable power soldering-desol-
dering station operates directly from
the factory compressed-air source.
The model DS100 is suited to pro-
duction rework, as well as electronic

o . L
service applications. Temperature
control and output control are auto-
matic, and operation is at 24 vac
from 110-v supply.

Weller Division, The Cooper Group, P.O.
Box 728, Apex, N.C. (398]

Ribbon bonder is
pulse-heated
A pulse-heated thermocompression

ribbon bonder is designed for large
production rates on devices using

I
|

The
Texas Instruments
electronic
calculator...
a pocketful
of miracles.

Take the
worry out of being
close with the new Texas

Instruments T1-2500 Datamath.
With this pocket size beauty your fig-
ures will never be close. They're
always right on the money.

Datamath adds, subtracts, multi-
plies and divides, does mixed or con-
stant calculations. Also, Datamath
offers an 8-digit display and full float-
ing decimal. An AC adapter/charger
is included to recharge built-in power
pack. Operates 4-6 hours without re-
charging and also may be used from
standard outlets.

Texas Instruments unconditionally
guarantees Datamath for one year.
Order now for personal or business
hotiday gift-giving (Personal check,
American Express, Diners Club).
Datamath—the Cadillac of calculators.
From Texas Instruments at just$119.95
with carry case.

the
nal
gusiness
/'shopper

120 West 58th Street
New York, N.Y. 10019

Please send me T1-2500 D h calcu-

lator(s) at $119.95 including postage and handling.

1
I [ Check (] American Express [] Diners Club |
Account # (all digils)l [ l I [ l ] [ [ ] l l I E

(New York residents add sales tax) |
I Name I
| Address |
| City State Zip |
Signature |

This offer valid only in the United States. E
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The only digital
ohmmeter

that gives you the
accurate lowdown.

From 200 ohms down
to 10 microhms, that is.
Automatic measurements
with a basic accuracy of
*0.02% plus 1 digit. Plus
0.01% linearity, 10 microhm
resolution, automatic can-
cellation of thermal emf’s,
and ac rejection of better
than 80 db at 60 Hz. Test
leads can have up to 10
ohms resistance with no
effect on accuracy.

Electronics/November 20, 1972

We call it our SP 3789
Low Resistance Digital
Ohmmeter, and it is the
ideal instrument for use in
design and production work
where small resistance
value need to be measured.
Compact, fully solid state,
with a highly visible 412-digit
LED readout, it may be
operated in a single
measurement or continuous
measurement mode.

| 10w 04 ORI Paiv
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- The SP 3789 Low
Resistance DOM consists
of the SP 3780 Digital
Converter and the SP 3790
Low-Ohm preamp plug-in.
The converter is available
separately for those who
want to make their own
plug-ins.

Electro Scientitic Industries
13900 N.W. Science Park Drive
Portland, Oregon 97229
Telephone: (503) 646-4141
Telex: 36-0273
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NEW
SHORTER
CASE!

SCHAUER

1-WATT

ZENERS

Al! welded
.16%]A:AX and brazed assembly

No fragile
nail heads

High pressure

‘%‘_\?20 molded case
_ /11“1

.028 DIA,

GOLD PLATED
NICKEL CLAD
COPPER LEADS

U.S.A. Made L

1
16
CASE LENGTH% E

0.320" MAX.—
(Was o 437")

SAME LOW PRICES FOR
1% TOLERANCE ZENERS

ANY VOLTAGE
FROM 2.0 TO 18.0

Quantity Price Each
1-99 $1.07
100-499 .97
500-999 91
1000-4999 .86
5000 up .82

IMMEDIATE SHIPMENT
Send for rating data and
20%, 10%, 5% and 2%
tolerance prices.

Semiconductor Division

SGHAUER

MANUFACTURING CORP.

4514 Alpine Ave., Cincinnati, Ohio 45242
Telephone 513/791-3030
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New products

ribbon instead of wire. The model
HPB-360/RB is for applications in
the fabrication of microwave de-
vices, hybrid circuits, and tunnel
diodes. Operation is by a current
pulse of extremely short duration
passing directly through the capil-
lary tip. Thus, the substrate is not
heated, and damage to heat-sensi-

tive devices or adjacent components
is prevented. The bonding cycle is
programed, but the operator has a
manual override control to permit
any number of stitch bonds. Price is
$4,250.

Hughes Metal Bonding Equipment, 2020
Oceanside Bivd., Oceanside, Calif. 92054
[399]

Solderless interconnectors
feature low socket profile

A solderless interconnect system
features a low socket profile, one-
piece construction, and a design that
provides good lead retention and
surface contact, while allowing the
use of very short IC lead lengths.

The unit is designated Allochiral
and is made specifically for high-
volume production applications. It
can be machine-inserted in pre-
drilled pc boards, becoming a self-
supporting connector socket or a
complete back-panel solderless in-
terconnection system.
Robinson-Nugent Inc., 800 E. 8th St,,
470, New Albany, Ind. 47150 [400]

Box
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| Walsenburg, g
Colorado...
unlikely locale
for AN
elecTroNics
Firm?
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Walsenburg is located south
(about 15 minutes by air) of
Colorado’s major scientific
complex. It’s just far enough
removed to give you a sub-
stantial reduction in land
costs. And put an invigorating,
fresh air outdoor life at

your front door.

During the past decade
more than 100 firms, operat-
ing wholly or partially in
electronics, came to Colorado.
| | They had their reasons for
choosing this location. One
they cite is labor. People who
live here have a high level of
education and productivity;
professionals who don't live
here are usually more than
happy to make the move.

Send for our free 83-page
Executive Portfolio. It describes
127 Colorado communities—
including Walsenburg—that
have prime industrial sites to
suit your business.

Write William C. Hacker,
Colorado Division of
Commerce and Development,
1327 State Capitol Annex,
Denver, Colorado 80203.

where there's room to live and breathe
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POWER UNLINITED

Efficient, Reliable High Voltage - High Current Rectifiers

Semtech’s high current-high voltage devices Call the Semtech representative nearest you and
efficiently solve the most sophisticated ask about Semtech’s unlimited power. We have
rectification, clamping, damping or switching immediate capacity to handle your specitications.
problems. Proprietary design concepts allow > Y . — )

Semtech to offer assemblies with unlimited
820,000 volit
fast recovery

voltage-current handling capabilities. i
Although Semtech offers many standard catalog ~ “¢"°® :

highwvoltage power components, it fully l i '

understands that these components can » | 1 ‘
seldom be treated independently. Semtech has }' /
successfully supplied over 6,000 “specials” ! '

completely integrated into unique applications.

Semtech engineers are continually concerned - E

with the special problem of high voltage appli- = SEMT ‘ ‘
cations. Our modular design concept, in depth CORPORATION

stocks of sub-components and Application 652 Mitchell Road, Newbury Park, Calilornia 91320
Engq'nneen'ng Department enable us to supp/y (805) 498-2111, (213) 628-5392 / TWX: 910-336-1264

your particular needs reliably, efficiently and Chicago: (312) 352-3227 New Jersey: (201) 654-4884
competitively. Dallas: (214) 253-7644 San Francisco: (415) 328-8025
Florida: (305) 644-5404 European Sales: (042) 232-242
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HYBRID

CIRCUITS

DESERVE THE
BEST SOLDERING
INSTRUMENTS
AVAILABLE...

MODEL RR-4
FOR HIGHSPEED
BULK SOLDERING

$1,850.00

MODEL CC-1
FOR MICROSPOT
SOLDERING

$1,350.00

.fﬁ—w D)
E
i {:/2 Xy

- -

MODEL LF-5
FOR AUTOMATIC LEAD FRAME
AND COMPONENT SOLDERING

BEROWNE

CORPORATION

212 EAST GUTIERREZ STREET

SANTA BARBARA, CALIF. 93101
PHONE (805) 963-0371
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New literature

MOS handbook. Fairchild Camera &
Instrument Corp., 464 Ellis St,,
Mountain View, Calif. 94040, will
distribute an MOS handbook to
readers who submit a written
request on a company letterhead.
The handbook provides data on
products, including application in-
formation, in addition to basic de-
sign information.

Connectors. A short-form 20-page
catalog has been published by Elco
Corp., Willow Grove Division, Wil-
low Grove, Pa. 19090. Described are
product lines, consisting of solder
receptacles, terminated packages,
and other connectors. Circle 422 on
reader service card.

Crimping. Buchanan Electrical
Products, 1065 Floral Ave., Union,
N.J., has published a brochure on
crimping tools for pin and socket
connectors. [423]

Capacitor matrix. Fourteen-pin dual
in-line multi-layer ceramic capacitor
matrices are described in two bulle-
tins being offered by the Potter Co.,
a division of Pemcor Inc., 10441
Roselle St., San Diego, Calif. [424]

Microwave components. A four-

page brochure details the miniature
directional couplers, diode switches,
isolated power dividers, termi-
nations, and 15 other stripline as-
semblies available from Norsal In-
dustries Inc., 34 Grand Boulevard,
Brentwood, N.Y. 11717. [425]

D-a converter. Perkin-Elmer Corp.
describes its multiplying digital-to-
analog converter, model 2000, in a
data sheet available from the com-
pany’s Industrial Products Division,
Main Avenue, Norwalk, Conn.
06856 [426]

Induction heaters. An eight-page
catalog covering solid-state induc-
tion-heating inverter power units,
called Statipower III, has been pub-
lished by Induction Process Equip-
ment Corp., 32251 North Avis
Drive, Madison Heights, Mich. [427]

Solid-state components. Avantek
Inc., 2981 Copper Rd., Santa Clara,

Circle 176 on reader service card
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Plastic film
and electrolytic capacitors
for entertainment
and professional
field.
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PROCOND S.p.A. - 32013 Longarone, italy.
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With the Xerox

MD40 you get a
bit more.

For starters, when you buy
the MD40, you get 13-bit reso-
lution for the price of 12. But
that’s not all.

You also get an instrument
you can use as an A-to-D
converter, as a high level
multiplexer-digitizer with up
to 256 channels, as a digitizer-
controller for up to 1024
low-level channels, or as a
- combination high-and-low
level digitizer. All without

XEROX® is a trademark of XEROX CORPORATION.

Electronics/November 20, 1972

0101
1101
0010

changing wiring or documen-
tation, simply by plugging in
different modules.

And you get the MD40 in
standard 19” rack mounting,
with your choice of two types
of digital I/0 connections, and
any of six different output for-
mats: 1's complement, serial
or parallel; or BCD, parallel.
Input can be single-ended or
differential, gain programma-
ble. And a list of other options.

And even though the MD40
is a 13-bit instrument, with
double the resolution of

comparably priced units,
you can also get it with 8, 9,
10, 11, or 12-bit resolution, to
get the perfect match for your
application.

Finally, you get compatibil-
ity with our full line of 15-bit
instruments.

Tosum it up, with the MD40
you get not only one more bit,
but quite a bit more.

To get more information call
(213) 679-4511, ext. 2208 or
1210, or write to Xerox, A3-73,
701 South Aviation Blvd.,
El Segundo, California 90245.

XEROX

Circle 177 on reader service card 177



CRYSTAL
CLOCK
OSCILLATORS

M Our new DIP size crystal
clock oscillators are your best
choice when space is a major
consideration. Top quality
Bliley crystals, with optimized
circuitry, assure reliable per-
formance in your high speed
digital applications.

Type CMO-8 oscillators are
supplied for any frequency in
the 1-25 MHz range and will
maintain tolerance without
external adjustment. Specify
450 ppm over 0°-50°C or
#4100 ppm over 0°-70°C.

Compact unit operates on

+ 5 Vdc supply with DTL/TTL
output. Dimensions are .350"
high x .460" wide x .800" long,
with 6 pins spaced to mount
in 14 pin DIP socket.

Our new bulletin 529K presents
a wide selection of crystal
clock oscillators as well as
TCXO and VCXO units that may
be specified for your state of
the art applications. Request

a copy on your letterhead

BLILEY ELECTRIC COMPANY

2545 West Grandview Boulevard
Erie. Pennsylvania 16512

New literature

Calif,, has published a 16-page cata-
log detailing the company’s solid-
state component line. These prod-
ucts include high-frequency transis-
tors, YIG-tuned oscillators, unit am-
plifiers, and amplifier modules. [428]

DIP sockets. Medium-range-profile
sockets designed in a dual in-line
configuration are described in a bul-
letin released by Berg Electronics
Inc., New Cumberland, Pa. [429]

Counter-display circuit. Mostek
Corp., 1215 West Crosby Rd., Car-
rollton, Texas 75006. A revised
eight-page applications note on the
operation of the MK 5002 p-MOs
four-digit counter decoder contains
new information on display inter-
facing, cascading, and annunciator
applications. [430]

IC testing. An applications note on
the techniques of linear integrated-
circuit testing is available from Sitek
Inc., 1078 W. Evelyn Ave., Sunny-
vale, Calif. 94086. [431]

Components. EM1 Electronics and
Industrial Operations, Blyth Rd,
Hayes, England. Details of a range
of electronic components including
miniature transformers and poten-
tiometers, switches, capacitors, and
printed-circuit amplifiers are given
in a new brochure. [432]

Shaft encoders. Bulletin 67-21A,
available from Theta Instrument
Corp., Fairfield, N.J. 07006, is a
four-page description of the com-
pany’s line of shaft encoders. [433]

Product catalog. ITT Semiconduc-
tors, 3301 Electronics Way, West
Palm Beach, Fla. 33407, has pub-
lished a catalog containing over 700
pages on integrated circuits, transis-
tors, and diodes. Electrical charac-
teristics, circuit diagrams, and pack-
aging dimensions are given. [434]

Microwave instruments. A micro-
wave-instrument catalog from Pola-
rad Electronic Instruments, 5 Dela-
ware Dr., Lake Success, N.Y. 11040,
summarizes specifications for modu-
lar signal generators and signal
sources, antennas, receivers, field-in-

178 Circle 178 on reader service card

CLASSIFIED ADVERTISING

SEARCHLIGHT SECTION

BUSINESS OPPORTUNITIES
USED OR SURPLUS EQUIPMENT

Radlation Devices Co.

1 2
JUNSEISS -
o wv 3 4 5 6 7 gty 43
V6 6 a sl S T
N 5
Lo les 3P
BROADBAND AMPLIFIERS
Our T Line of RF Ampl Covers The

Frequency Region From 3 MHz. to 800 MHz. With Noise Figures
As Low As 3.0 dB. Remotely Powered Versions Are Available.
B and A - Notes Are Availsble Upon Your
Request.

RADIATION DEVICES CO., BOX 8450, BALTO., MD. 21234

CIRCLE 951 ON READER SERVICE CARD

WELDING HAND TOOL

TWITA =
5 —
$ 48.0C R — _th:-

Replaceable Tips — Adjustable Pressure

AC and Stored Energy Power Supplies

EWALD instruments Corporation
Route 7E, Kent, Conn. 06757

CIRCLE 952 ON READER SERVICE CARD

RADAR SYSTEMS GROUND AND AIRBORNE. AUTOMATIC
TRACKING ANTENNA SYSTEMS. NIKE AJAX. NIKE MHER.
CULES. M-33. MSQ-1A. MPS-19. MPS.9. SCR 584 TPS-1D
1PS-28. FAA-ASR-2. AIRBORNE SYSTEMS. APN-B4. APN-102
APS.20. APS-27. APS.45. DPN-19. DIGITAL COMPUTERS
1BM 650. IBM 704

( LARGEST INVENTORY OF RADAR AND
MICROWAVE EQUIPMENT IN THE WORLD
/ RADIO RESEARCH INSTRUMENT CO.

3 QUINCY 4T, NORWALK, CONN. 06850 (203) 853-2600

CIRCLE 953 ON READER SERVICE CARD

HELP!

Q. H:;v do | reply to a box number
a

A. Address an envelope with the
box number indicated in the ad,
c/o Electronics, Class. Adv.
Dept., P.O. Box 900, NY, NY
10020

Q. Whom do | contact or call to re-
new my classified ad or make
corrections?

A. Write Electronics, Class. Adv.
Dept., P.O. Box 900, NY, NY
10020 or call: (212) 997-6585
or 6586. Give full company
name, size of ad, & date or dates
it is scheduled to appear.
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New literature

tensity meters, and spectrum analy-
zers. [439]

Test jacks. Electronic Molding
Corp., 96 Mill St., Woonsocket, R.I.
02895. Bulletin FS-21 gives details
of commercial nylon-insulated test
jacks for 0.080-inch-diameter
probes. [435]

Ceramic capacitors. A data sheet
describing the CKO0S5 and six lines of
ceramic capacitors is available from
Bell Industries, J.W. Miller Divi-
sion, 19070 Reyes Ave., Compton,
Calif. 90224. [437]

Power supplies. Pacific Photometric
Instruments, 5745 Peladeau St.,
Emeryville, Calif. 94608. A bulletin
describes negative high-voltage
power supplies. [438]

Analog multipliers. Gps Corp., 14
Burr St., Framingham, Mass. 01701.
A technical bulletin describes the
MU4100 series multipliers, min-
lature components that need no op-
erational amplifiers. [440]

Power supplies. A 16-page product
guide has been published by Zeltex
Inc,, A subsidiary of Redcor Corp.,
1000 Chalomar Rd., Concord,
Calif,, that details linear products,
data-conversion modules, multi-
channel a-d converters, and power-
supply modules. Electrical and me-
chanical specifications are listed, in
addition to photos, graphs, and cir-
cuit diagrams. [403]

Television. A four-page illustrated
technical paper surveying three-di-
mensional television systems is
being offered by Stereo-tronics Tele-
vision Co., 13720 Riverside Dr.,
Sherman Oaks, Calif. 91403. [404]

Frequency response. A 12-page
technical bulletin, No. 7172-1, de-
tails the mechanization of Fourier
analysis for high noise and har-
monic rejection in frequency-re-
sponse testing. The bulletin is avail-
able from Bafco Inc., 717 Mearns
Rd., Warminster, Pa. 18974, [405]

Contactors. Two brochures avail-
able from Vectrol Inc., 1010 West-

Electronics/November 20, 1972

Only Testline

can give you

true in-circuit
analysis of ICs!

Testline instruments presents the Model 201 IC tester
.. . the only instrument available today that can give
you a complete profile of IC performance without
removing circuits from the board.

THE 201 IS UNIVERSAL — With this instrument, you can
test all 14- and 16-pin DIPs, including TTL, DTL, and RTL.
Complete functional analysis of sophisticated MSI circuits is
readily accomplished. Component density of up to 200 ICs
per board presents no problem.

THE 201 IS PRECISE — Take the guesswork completely out
of IC testing. The 201 will isolate all shorts or opens within
the IC under test; solder splashes or hardwire shorts etc.
affecting the IC under test, and it will do all this with the IC
still in-circuit.

THE 201 1S SELF-CONTAINED — Ali power, signal and mon-
itoring functions are provided through a single IC clip. Spe-
cial connectors, adapters, comparison ICs and additional
test equipment are eliminated.

The instrumentation requires no calibration, no logic initia-
tion, no modification for logic changes and no special pro-
gramming. Therefore you can put it on line with a minimum of
operator training.

THE 201 IS FOR YOU! — The Testline 201 . . . and only the
Testline 201 can give you dependable in-circuit testing of
ICs. Get the same efficiency in trouble shooting you get
from the rest of your operation. Get technical details and
arrange for a demonstration — write or call Testline today.

(B

TESTLINE

P. O. Box 5671, Titusville. Fla. 32780
305/267-7212
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High Speed, High Voltage Silicon Diode
Glass Passivated for
Incredibly High Performance

Revolutionary glass mold surface passivation
is behinc the amazing high voltage and mechanical strength characteristics,
incredibly compact design and outstanding versatility of this new Hitachi diode series.
Boasting excellent voltage stability,
heat resistance and reduced heat production.
Add to this the low maximum reverse leakage current and short maximum reverse
recovery time and you have an ideal diode for the most demanding uses,
especially in tefevision receivers.

Ratings and Typical Applications

e AT DE ; Yia Y15

Ratings of Device = Tripler Module
Repetitive Peak Reverse Voltage ‘kV 11.0 120 17.0
Average Forward Current mAi 10.0 10.0 10.0
Max. Re:verse Current (pnAX 2.0 20 2.0
‘Max. Reverse Reco;ery Time nS¥ 0.25 0.25 0.25
Max. Surface Tempeaure C) T 100 —|= 100 100
Storage Temperature °C) | —40t0 100 | —4€ to 100 | —40 0 100 | 40 to 300 | ~40 to 100
TV. Applications o

Color T.V. Tripler Trinler Doubler Single Singte

Quadrupler { Quadrupler
B/W T, =y Skingle Single — —
D.C.output voltage (kV) D& [NoLoad| 300 | 95 300 250 | 270
LST_S kﬂz Capacitive Load) |On Load 25.0 | 85 25.0 230 25.0
Note. = MY22 Single

Devices in application of T.V. Tripler or Doubler circuit will e operated under oil ar fu-ther insulating
materia. encapsulation.

1(
|
|

Y15 diodes Diode sub-assemblies for Doubler and Tripler Module
% The Hitachi booth
at Electronica '72,
Munich is in Hall No.7,
Stand No.7016.

For further information, please contact:

Head Office (Sectien XH.E : 6-2, 2chomu, (temachi, Chiyoda-ku, Tokyc 100 Argentina: Av. de Mayo 666, Piso 12, Buenos
Aire-. Tel. 33-3201 Brazil: Av. Rio Branco 151, Grupo 3505, Rio de laneiro-GB Tel. 231-1321 England: 2nd FI, 11/12
Fin=hurg Sq., .oncdor E.C.2 Tel. 58E-3275 West Germany: 4000 Dusseldorf, Graf-Adolf-Strasse 37 Tel. 10846

Hitachl America,ttd.: New Yorh: 437 Madison Av., New Yerk, N.Y. 10022 Tel. (212) 758-5420 San Francisco: 100 California

St., Sar Franc sco. Calif. 94i11 Tel. (41%) 981.7871

Nissei Sangyo GmbH Deutschland : 4000 Dusseldorf, Am Wehrhahn 41 Tel. 36 09 03 Nissei Sangyo Co., Ltd., Taipei Office:
Nanking Bldg., No. 155, Sec. 2, Nanking East Rd., Taipei 104 Tel. 57C704 Nissei Sangyo Co., Ltd., Hong Kong Branch Office:
Room Mo. 904, Realty Bldg.. 71 Des Voetx Fd., Central Hong Kong Tel. 227403 Nissci Sangyo Comércio e Representacao
Ltda: Edificio Estrela, Av. Rio Branco 211, % -Andar Salas 96/99 Sao Paulo, Brasil Tel. 221.3011, 3805
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Tokyo 142, Japan
Phone: 785-1111
Cable: "SHOWAMUSEN TOK"
Telex: 2466301 SMKTOK J

Circle 202 on reader service card

SHOWA MUSEN KOGYO CO.,LTD.

*{{ No.5-5, 6-chome, Togoshi, Shinagawa-ku,

New books

Basic Electronic Instrument Hand-
book, Clyde F. Coombs Jr., Editor-
in-Chief, McGraw-Hill Co., New
York, 836 pp., $28.50.

What are the most important pa-
rameters to be considered in buying
an oscillocope? What kind of wave-
forms can be derived from function
generators? How can they be phase-
locked or gated? How does a fre-
quency analyzer work? Simple ques-
tions: Yes. Simple answers? No.

If you need to buy an instrument
and don’t know what to look for, or
if you’ve got an instrument and
don’t know how to use it properly,
the Basic Electronic Instrument
Handbook can save you a lot of
time, and possibly embarrassment.

The book is true to its title: it cov-
ers all the basic aspects of electronic
instruments. And while it is aimed at
a broad cross-section of readers—
technicians, physicists, and engi-
neering students—it contains the
kind of information that can be
helpful to an electrical engineer who
may have forgotten some basics.

About half of the book is devoted
the basics of measurement, such as
electronics and the accuracy and
precision of instruments. There are
four clearly written sections on the
fundamentals of evaluating, using,
and getting the most out of instru-
ments. Here the book also deals
with such problems as getting infor-
mation into measurement systems—
showing how transducer signals are
linearly processed, multiplexed if
necessary, and transmitted via tele-
metry. The section on instrumenta-
tion systems discusses the imple-
mentation of many types of analog
and digital measurement systems.

Although a number of authors
have contributed to the book, the
writing is consistently clear. Defini-
tions, functions, and applications
are readily understandable. The
book is not intended for the instru-
ment specialist, but it should be ex-
tremely useful to the engineer who
needs to solve a variety of measure-
ment problems and who needs a few
basic details to indicate what instru-
ment can do the job most efficiently.

Basic Electromagnetics with Appli-
cations N. Narayana Rao, Prentice-

etic recor =
heads. Choose from the
broadest production-
proved line in the in-
dustry. The pioneer of
shieldless heads is first
again, now covering the
range from 6-250 ips.

DUAL-GAP
WRITE/READ
HEADS

NO EXTERNAL
CROSSFEED
SHIELD

6 TO 250 IPS

”
I 7/

HAMILTON DIGITAL CONTROLS, inc.
2118 Beechgrove Place, Utica, N.Y, 13501
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If you’re on the verge of open insurrection
over frequency counters that deliver too
much price and not enough performance...
JOIN THE HEATH/SCHLUMBERGER
COUNTER REVOLUTION!

AN RN

enaamamMABLE
sawaUESNCY COUNTER

We’ve got a new series of high frequency counters
that combines exceptional performance and features
with low cost. Standard features on all three models
include 7-digit LED readout plus overrange...high sta-
bility time base...automatic decimal point switching...
very high input sensitivity...combination carrying
handle/tilt stand.

Revolutionary idea #1: our new SM-110A...Direct
counting 1 Hz to 200 MHz range...input sensitivity:
10 mV @ 35 MHz, 15 mV @ 200 MHz...one megohm/
15 pF and 50 ohm inputs...4 time-base ranges...1 MHz
crystal time base with 7.5 ppm/yr stability...all for
only $495.00*.

Revolutionary Idea #2: the SM-110B...features the
same range, input sensitivity and separate inputs as
the SM-110A above...plus 1 MHz TCXO time base
stable to 1 ppm/yr...complete programmability for
Range, Reset, Input Select, Count Inhibit, all standard
TTL-level. Outputs: 7 digits of BCD, Overrange Flag,
Decimal Points, Print Command, 5 V reference and
ground...just $625.00."

Revolutionary Idea *3: the new SM-110C...with all
the features of both the A and B models above...plus
a 600 MHz range (prescaled by 10} for the high fre-
quency input. Imagine ... measurement capability into
the UHF region for only $795.00!*

Use the coupon below to send for the free SM-110
series brochure...and join the Heath/Schlumberger
Counter Revolution!

P.S.: We've also got a complete line of counters, pre-
scalers and timers starting at $350...send for our
free catalog for complete information.

N I A

Schlumberger
Heath/Schlumberger Scientific instruments
Dept. 531-281
Benton Harbor, Michigan 49022

JV'm ready to join the Counter Revolution...please send the SM-

I 110 series brochure.

L} Send complete instrumentation catalog . . . including addresses and

telephone numbers of the 36 company-owned distribution centers
l that provide sales and service.
Name
l Company/Institution_ _
Address____

l City State Zip
Prices and specifications subject to change without notice.

*Mail order prices; F.0.B. Benton Harbor, Michigan
\ EK-350
||
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EMI/RFI
CONTROLLER

This USCC/Centralab expert can control
your EMI/RFI preblems. Call his hot line
collect at (213) 843-3822.

He’'s a highly qualified applications engineer ready to
suggest one of our broad iines of standard ceramic
or layer-wound filters. He can design a custom unit
for your specific application or even immediately
ship an evaluation sample.

We feel solving EMI/RFI problems should be our
worry, not yours. Call (213) 843-3822 now.

Is your requirement not that urgant? Send for USCC's EMi/RFI|
Filter catalog containing complete technical data on: Button,
Miniature and Subminiature Ceramic types; the New UL recog-
nized 8000 Series for Dats [Processing Units and Systems; and
the 9000 Series Ceramic Feed-thru Filter/Capacitors.

IN4§ USCC/Centralab &3y

Electronics Dission = Globe-Unior, Inc

2151 North Lincoln Strezt » Burbank, California 91504
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1S4 STDP

mainsswitch

¥ b
= '

TV - Programming
e 4 A/250V/AC
(140 A peak current).
Approved by UTE, SEMKO,
DEMKO, FEMKO, CSA, UL, etc.
+10 A/AC for special applications
"« DP with a change over
¢ Unlimited possibilities

(several switches for programming,
with or without locking systém).

o NEW : Central mounting possible.

® Manufactured by ISOSTAT in :
England, France, Germany,
Hong-Kong, Italy, Japan, Spain
and,under licence,in USA and USSR,

In north and central America :

CENTRALAB 5757 North Green Bay Av.
MILWAUKEE WISCONSIN 53201
Tel. (414) 228 1200 Telex 026 650 GLOBE-UNION

for other countries, refer to :

LIPA & ISOSTAT G.B. Ltd 6 Mandeville Place
LONOON W.\. ENGLANO Tel. (01) 935 04 81 ou 88 23
Telex 261772 LIPOSTAT LONOON
or :
ISOSTAT 67, rue Anne-Marie Colombier
93 - BAGNOLET FRANCE Tél. 858 41380 +
Télex 22189 LIPOSTA BAGNT

pub. gead
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_ﬁew books

Hall Inc., 571 pp. $15.95.

Electric Power Systems, B.M.
Weedy, John Wiley & Sons, 501 pp.,
$16.50.

Applied Maintainability Engineer-
ing, C.E. Cunningham and Wilbert
Cox, John Wiley & Sons, 414 pp.,
$19.95

Troubleshooting Solid-State Elec-
tronic Power Supplies, Ben W. Gad-
dis, Tab Books, 208 pp., $7.95 hard-
bound, $4.95 paper.

Understanding and Using Radio
Communications Receivers, John
Schultz, Tab Books, 192 pp., $7.95
hardbound, $3.95 paper.

Progress in Quantum Electronics,
J.H. Sanders and K.W.H. Stevens,
Pergamon Press, 374 pp., $19.50.

Modern Dictionary of Electronics,
4th ed., Rudolf F. Graf, Howard W,
Sams & Co., The Bobbs-Merrill Co.,
688 pp., $12.95.

A Simplified Guide to Automatic
Data Processing, 2nd ed., William
A. Bocchino, Prentice-Hall Inc., 351
pp., $19.95.

Analog Integrated Circuit Design,
Alan B. Grebene, Van Nostrand
Reinhold Co., 401 pp., $18.95.

Theory and Design of Digital Com-
puters, Douglas Lewin, John Wiley
& Sons, 383 pp., $15.75.

Magnetic Recording, Charles E.
Lowman, McGraw-Hill Co., 285
pp-» $14.50.

New IC FET Principles and Projects,
Ken W. Sessions and Don Tuite,
Tab Books, 160 pp., $6.95 hard-
bound, $3.95 paper.

Linear Circuit Theory, D.E. Taylor,
John Wiley & Sons Australasia Pty.
Ltd., 304 pp., $12.95.

Fundamentals of Nuclear Hardening
of Electronic Equipment, L.W. Rick-
etts, Wiley-Interscience, 548 pp.,
$29.95.
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Tektronix, Inc.

Manufacturer of internationally recog-
nized precision laboratory oscillo-
scopes and associated equipment is
currently seeking technically oriented
individuals for Marketing Positions.

The positions provide opportunities
for long-term professional develop-
ment in a stable, commercial segment
of the industry.

SALES ENGINEERS -
MEASUREMENT EQUIPMENT

Successful candidates will employ a
strong scientific-electronics and busi-
ness background to:

Provide technical consultation re-
garding customer measurement re-
quirements.

Introduce an expanding product
line of state-of-the-art oscillo-
scopes to both new and established
customers.

Institute customer training and
support programs.

SALES ENGINEERS -
ANALYTICAL INSTRUMENTS

Diversification by Tektronix has cre-
ated new opportunities for sales engi-
neers. Successful applicants will
join a team responsible for the devel-
opment of markets and for analytical
techniques involving significant ad-
vances in spectroscopy and electron-
optic devices.

Preference will be given to graduates
who have already demonstrated a
successful sales ability in the analyti-
cal instrument field.

ELECTRICAL ENGINEER -
ANALYTICAL INSTRUMENTS

Individual will be responsible for
design of computer interface between
new line of analytical products and
modern minicomputer. Areas of com-
petence required include: digital cir-
cuitry, analog to digital conversion,
and use of minicomputers.

Salary is open. Benefit programs in-
clude a substantial profit-sharing
plan. For consideration of your back-
ground, please send a detailed re-
sume to:

Dan Thompson
Tektronix, Inc.
P. O. Box S500E
Beaverton, Oregon 97005

TEKTRONIX
.

An equal opportunlty employer
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Optima Instrument Case
versatile and colorful.

Designed for optimum usability, these

hardy cases are available in 72 sizes for
both 19 and 24 inch, panel-mounted in-
struments. Select from hundreds of two-
color combinations of a tough, good
looking, vinyl finish. Get information on
the complete Optima line of cases, racks

Mountain Industrial Boulevard, Tucker,

Circle 186 on reader service card

and consoles. Write Optima Enclosures,
Division of Scientific-Atlanta, Inc., 2166

Georgia 30084. Or call (404) 939-6340.

NEW GIA

Larger card provides easier

maintenance, yet packs over

1000 IC’'sin a 77 H x 9%2” D
card cage.

Up to 70 IC’s per card
for more efficient functional
partitioning, lower
manufacturing
costs.

Delivery 1-2 weeks for
hardware, just 5 weeks
for wrapped, debugged

with our automatic
wiring service.

14-pin to 36-pin sockets
available to handle any

logic up to LSI. Discretes easily

schedule.

Test points brought
out to card edge for easier
checkout.

Fl'ee We can save you time and money in design,
production and maintenance with the world’s largest
selection of plug-in IC hardware. Our IC Packaging Package =

ECONOMY CARD

and documented systems
from your logic diagrams

included in wire-wrap

e |

tells all. Send for it today and save a bundle. &

[E[=C(@) 1C PACKAGING

EECO., 1441 E. Chestnut Avenue, Santa Ana, California 92705 + Tel: (714) 547-5651
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100 Colony Square, 1175 Peachtree St., N.E.
[404] 832-2868

Boston, Mass. 02116: James R. Pierce
607 Boylston St. [617] 262-1160
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It’s time to order your 1973
RCA Solid State Databooks

Complete, up-to-the-minute data for RCA’s IC's and discrete devices.

Get off to a fast start in 1973 with timely, comprehensive data from RCA, the
company that specializes in complete, accurate data on all of its solid state devices.

The 1972 DATABOOKS have been used in thousands of plants in the United States
and around the world. And even more plants will be reached in 1973. This is your chance
to be one of the new recipients.

The new DATABOOKS cover a great range of your requirements because RCA has
some of the broadest lines in the industry: linear and COS/MOS ICs, MOS-FETs, power
transistors, power hybrids, RF and microwave devices, thyristors, rectifiers, and diacs.

25% new or revised material. Complete commercial product data. Complete, current
application notes. Easier-to-use quick-reference guides. New, comprehensive subject
index. Cross-reference index of developmental to commercial type numbers.

Six 1973 DATABOOKS for only $10 (optional list price: $12), with monthly new
products newsletter. See coupon for details. Send the coupon along with your check or
money order (payable to RCA Corporation) or your company purchase order. Or call your
RCA distributar. If the coupon is missing, write RCA, Solid State Division, Section
70K-20 Box 3200, Somerville, N.J. 08876.

RCA Corporation

Solid State Division

Section 70K-20 Box 3200
Somerville, New Jersey 08876

[ Rush me the six 1973 DATABOOKS and put my name on newsletter mailing list. My cost,
only $10. Offer good only until December 31, 1972.

O Rush me prices for individual DATABODKS and updating service.

NAME/TITLE
COMPANY
ADDRESS

CITY/STATE/ZIP
| enclose payment by: [J Check [J Money Order O Purchase Order
Offer good only in U.S. and Canada. Direct other inquiries to RCA sales offices or distributors.
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go portable

=lntroducing THE Digital Panel Meter for Po

NOW, make your portable instruments smaller, lighter, less ex- P.0. Box 7B5
pensive and more reliable. With the Datascan Model 820 battery D 1111 Paulison Ave.
powered DPM, you also get a bright, reliable and readable 3% digit Bvmo Clifton, N.J. 07013
LED display, 0.1% (of reading) accuracy, battery input voltage from Telephane: (201) 478-2800
4.8 to 8.0" volts and an attractive miniaturized metal case that's
only 3.5” deep x 2.5" wide x 1.3" high. Datascan
To get complete specs or to arrange for a demonstration, call or Datascan
write. We're anxious to help you GO PORTABLE. Electranic
k *other ranges available. Products )

Circle 208 on reader service card
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The surge is on

towards ZNR non-linear resistors and their
very absorbing features.

National Panasonic proudly
presents its new and very
comprehensive line of ZNR
non-linear resistors. Made of zinc
oxide in a radically new process,
these compact components are
patented world-wide.

With a varistor voltage range
from 40 to 25,000V, our ZNR's can
do practically any job in pulse
absorption, voltage stabilization

and surge protection. (And we're
still extending the range at both
ends.)

The voltage non-linearity index
(a) is many times higher than that
of SiC types which means that the
voltage vs. current curve rises
abruptly, for efficient protection
against transients. Surge current
capability, on the other hand, is
higher than that of conventional

diodes, ranging up to 20,000 A for
our surge abscrber types.

Where efficient and reliable
circuit protection and voltage
stabilization are required, and
where economy and compact size
are important considerations, look
into the new wide-range
capabilities of our ZNR's.

A National Panasonic product with
all that implies.

ENATIONAL Panasonic

just slightly ahead of our time

National and Panasonic are the brandnames of Matsushita Electric.

Export Division: Matsushita Electric Trading Co., Ltd. P.O. Box 288, Osaka Central, Japan
Overseas Sales Offices: Matsushita Electric Corporation of America, Industrial Bivision Pan-Am Building, 200 Park Avenue, New York, N.Y. 10017, U.S.A.
Matsushita Electric Sales (Europe) G.m.b.H. 2 Hamburg 36, Jungfernstieg 40, F.R. Germany
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Various Types Available LOW COST SEMICONDUCTOR
' MEMORY SYSTEM

MONOSTORE 1V/Planar capacity 1K x
1 to 4K x 20 on a single P. C. card

3/ " +

9% x 14”. Cycle time 650 ns access Classified & Employment Advertising
time 450 ns. System includes fiming F. J. Eberle, Manager 212-971-2557

control, refresh, address register, out- EQUIPMENT (Used or Surplus New) For Sale

H H Radlo Research Instrument Co. ...
put data register, decoding, sense and Radiation Devices

memory array. Interface TTL compati- - -
ble. Multiple cards can be packaged on
& 0.5 centers. Single quantity 4K x 16

Other Products: priced at $900.00. Available off the
Fixed Composition Resistors shelf.

Spark Plug Suppressors
DENKI MONO["HI( SYSIEMS (ORPORAIION ® For more information on complete product line see adver-
YAV O VA0S, Shahan y -
oy . n DR l i atiol
1 Adverti in El ics d ic editi
225-3, 7-cho, Nakamachi, Ohtori, Sakai City, <<5/\/\/>) Englewood, FO 80110 vertisers in Electronics domestic edition
Japan'593 Phone: 0722 (62) 8281 > &Y (3037612275
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The Specialists from RCA Mobile
Communications Systems: theydo a lot
more than just help you communicate.

RCA, world leader in communica-
tions, treats mobile communications
in a special way.

RCA Mobile Communications
Systems is a team of leaders within
the leader, RCA. We're a complete
organization, staffed lean and strong.
Specialists. We can set you up with any
kind of mobile ground communication
system, big as a state or compact as a
two-man trucking company.

Your RCA Communications Con-
sultant has the experience to diagnose
your needs. The equipment to do the
job.And the authority to help you
swing it. If you're thinking about mobile
communications, talk to the specialists
from RCA. Contact Harold A. jones,
Division Vice President, RCA Mobile
Communications Systems
Meadow Lands, Pa. 15347. ;

We'lldo a lot more than justhe
you communicate-\' |

REA L4

Mobile Communications Systems %

The |

For the RCA office nearest you, call free, 800-243-6000. In Connecticut, 1-800-882-6500.



They don't look like business gifts.
Maybe that’s why they're such good ones.

Flowers. Plants. Meaningful, personal your florist does it. Locally,
Unusual as business and imaginative? Also, yes. or anywhere in the world via
gifts? Yes. For Thanksgiving as wire service. Just provide him

well as Christmas? Yes. a list of your special people
Forsomeone’s home  and select the flowers and
as well as office? plants. He does all the rest.
Again, yes. You give your clients
Easy to freshideas all year. Why slow
deliver? Yes. Because = down now?

Barry— 1972 was
a terrific year,
and it's all your fgzult!

John— A growing
plant for your
growing plant

(I couldn’t resist!)
Best wishes.

Banning—I dub thee
Tax Lawyer of the Year
and wish you many
happy returns.

(' y
3

£

Marje— It was a fresh, N
alive year topped with a lot
of green. Soooo . . .

I >

-~

American Florists Marketing Council,
901 N. Washington St., Alexandria, Va. 22314



MONEY MANAGEMENT

The annual audit:
a way to sharpen
dollar decisions

Many people with business or profes-
sional incomes pushing $25,000 to
$50,000, or more, manage their money
hit-or-miss. ‘The trouble is, they do it
piecemeal,” says a New York lawyer-
CPA whose clients range from young
men in advertising to older men in ship-
ping, airlines and oil. ‘“They save money
in spurts, go on one-shot budgeting cru-
sades, and invest without clear objec-
tives in mind. They never quite reach the
overall view—and this is where the an-
nual audit can play a big part.’” The au-
dit, he adds, can mean two things:

® More hard cash tucked away—with
a plan for yearly savings.

® More hard decisions made—with a
plan encompassing long-range needs.

© Copyright 1972 McGraw-Hill, Inc.

THE MARKET
The changing world

Now, toward the end of the year, is a
logical time to consider a complete per-
sonal accounting; and it's a good time of
year to make a contact with a profes-
sional needed to do the job. Why hire a
pro?—because the audit, if undertaken
seriously, reaches deeper into a man’s
affairs than, say, filing the tax return in
April. The basic object: to help make
surer decisions, not only on budgeting,
savings and investments, but on such
things as insurance, home purchase,
college financing, and estate planning.
The audit helps decide when estate
planning is really needed—and how
much is needed.

The audit by a qualified pro becomes
practical, generally, when a career
man's income is fixed on a steady up-
ward climb above the junior executive
range. It's foolish to pin down dollars:
Some people ought to consider the idea
at the $20,000 mark, others at $30,000
or $40,000—it depends on kinds of prop-

This PERSONAL BUSINESS section is written by
McGraw-Hill editors to give you helpful informa-
tion on the better management of your leisure
time and money. Personal Business covers ev-
erything from taxes and investments to educa-
tion and travel. We feel that today, more than
ever, personal-business planning is ot prime
concern to businessmen and professionals.

IN THIS SECTION:

MONEY MANAGEMENT
Your personal annual audit.

of tax-exempt municipals.

HEALTHY, WEALTHY AND WISE

erty owned, family responsibilities, pros-
pects of inheritance, career income po-
tential, and even life style. In some
cases, a ‘‘self-auditing’” can be done
quite effectively and profitably. But
where a pro is hired, a fee of about $500
to $1,000 must be paid, assuming a rea-
sonably complex set of facts, plus the
use of a CPA or someone equally quali-
fied. Note: A good part of the fee may be
saved by means of the more efficient
1040 tax returns that will be included as
part of the overall accounting job.
Assume that an accountant has been
hired. The client first gets from him a
personal balance sheet showing assets
and liabilities in detail—everything
owned from art objects to insurance pol-
icies, as well as all amounts owed, down
to revolving charge accounts. ‘A home-
owner should inventory his personal
property—furnishings, art works, every-
thing—for insurance coverage, in any
case,” notes a northern New Jersey
CPA, “so the inventory does double
duty.” In addition, the client's income
picture, present and potential, is re-
viewed and related to the balance sheet.
Heart of the service is the consultation
that arises out of the paperwork. ‘‘The
recommendations of the expert are what
really pay off—not the bald figures,"
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Mississippi
Industry
speaks for
itsel.

66 Kellwood Company believes
Mississippi is one of the finest
sections of the nation for industry.
Men and women throughout the state
provide a vital component in any
company’s formula for success—a
willing, intelligent and stable

work force. 99

Fred W, Wenzel

Chairman, President and
Chief Executive Officer

Kellwood Company

™

Individual productivity of workers

in Mississippi is a pleasant surprise to
new industry— Mississippians are
industrious and eager to give a full
day’s work. Many industries report
their Mississippi operations easily
surpass productivity figures of plants in
other parts of the country. Absenteeism
and turnover are also much lower. And
there is a constant supply of trained
labor, thanks to a statewide system of
Vocational & Technical Training
Centers which provide training
tailormade to your particular
industry’s requirements. For more
information about Mississippi labor
and the economic benefits of a move to
Mississippi, write to Harry D. Owen,
Director, Mississippi Agricultural &
Industrial Board. P. O. Box 849,
Jackson, MS 39205.

MISSISSIPPI

Sote of Chonge

WILLIAM L.WALLER, GOVERNOR

adds the CPA. Generally, two early ses-
sions with the accountant are needed,
and then two sessions a year thereafter:
one for the annual chore of filing tax re-
turns, the other to update and discuss
the audit. Getting records together at the
outset is tedious—but rewarding.

The accountant (or possibly lawyer-
accountant) won’'t come up with
ironbound rules for planning a client’s
dollar flow. But he will give some reason-
able guidelines. Consider, first, the case
of a management executive, with some
conclusions that are valid for most in-
come brackets. Jones is 45, married,
has two teenagers in high school. His
salary is $50,000, and he has income of
$2,000 from investments. His assets in-
clude $35,000 of equity in his house, life
insurance cash value of $10,000
($50,000 coverage), cash savings of
$10,000, common stocks worth
$20,000, personal property worth
$10,000 (including two cars, paid for),
and vested pension funds worth
$15,000. Liabilities include $2,000 in
debts and $2,000 in taxes payable. So,
net worth is $96,000.

Generally, the advice is that a man in
roughly these circumstances should
save at least 10% of his after-tax in-
come. Thus, Jones—who pays about
$16,000 in taxes—should be putting
away $3,500 a year, or more. Note that
a man in a more modest bracket might
be advised to save at the very least 5%
of his after-tax net. "It really should be
10% minimum, too, for someone in, say,
the $25,000 range,"" notes a CPA, "'but
few people will hold to that, what with to-
day's prices."”

On the budget side, one rule of thumb
is that a man in the executive salary
range should turn over to his wife 40% to
50% of his net income after both taxes
and savings, for running the house (ex-
cluding mortgage payments and utili-
ties). in the example, Jones has $2,625
a month for his budget. If he gives his
wife, say, 45%, she gets about $1,200 a
month—Ileaving Jones with $1,425. The
$1,425 must cover the mortgage, prop-
erty taxes, all types of insurance, house-
hold repairs, new furniture and equip-
ment for the house, auto expenses,
entertainment, vacations, the husband’s
expenses—plus at least a modest sinking
fund for special purchases. "'The for-
mula varies family to family,” says a
CPA. ""But once arrived at for a family,
the budget ought to stick, and not flip-
flop with everybody’s whims."’

Investment objectives can be sharp-
ened, too. Broadly, the annual audit will
give a clear idea of how much can safely
be put into the stock market each year (if

any)—and how prudently or specula-
tively this amount should be managed. A
very rough rule followed by some invest-
ment advisers says that a business
executive or professional man, in fairly
average circumstances, ought to put no
more than 10% to 15% of his total mar-
ket investment into speculative stocks. in
the example, Jones's bare minimum
$3,500 savings should probably go into
safe growth investments—not specula-
tion. ‘‘Some people actually find it a re-
lief to learn that they really shouldn’t be
in hot new issues or $10 high flyers,”
says a Connecticut adviser.

College financing is a must for most
families, and many people find that they
are aiming under the mark. Costs vary,
depending on many variables. For in-
stance, state college costs can be as
much as 30% cheaper, overall, than
comparable private college costs.
Three-year degree programs (a new
trend) can sometimes save up to 25% of
the total cost. At best, though, for most
families the total college tab comes as a
rough blow. Annual accounting, if noth-
ing else, gets a father on the road to
smart college financing years in ad-
vance—it gives him a clear idea of how
much he can and should be putting
aside. Thus, the sooner annual-audit
thinking begins, the better.

On housing, there is a somewhat tra-
ditional estimate that the average family
can "‘afford’’ a house that cost up to 2%-
times pretax income (so, Jones, with a
$50,000 salary, might go to $125,000).
But rules bend, and today most con-
servative advisers suggest twice the in-
come as the top figure. It may be more
practical to budget for housing in terms
of annual outlay. Accountants note that
businessmen and professionals pru-
dently will spend about 10% to 12% of
pretax income on family housing. There
are also recommended ranges for other
expenses; for example, about 10% for
food, 5% to 7% for life insurance, 4% to
6% for recreation, and 4% to 6% for
clothing. The annual accounting, prop-
erly handled, therefore lets the individual
compare his own expenses with sug-
gested standards.

Pre-audit paperwork pays. Dusting off
old records and making careful compu-
tations before the first formal session
with the accountant will ease the strain—
and maybe cut the fee. Accountants and
similar consultants charge on a time-
basis, and the fee can run from about
$20 an hour, up.

In picking an auditor-adviser, it is wise
to think in terms of hiring a younger man
instead of a senior member of a firm. He
will more likely be interested in a small-
ish account, and will give the time and
attention needed. He will also be around
to handle the work in later years. A se-
nior man in an established firm will usu-
ally be happy to suggest the younger
man you seek.
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World’s Dlmng Out Champlon.
Hits 35,000.

Call Fred Magel of River for everyone. Youbetcha.” championship. Never let me
Forest, I1L anything you like. Mr. Magel has toured the globe  down. Dependable, that’s what I
Except late for lunch. and “sat in darn near every like about ’em, dependable. Never

“Some people are world county seat in America” in 'missed a bite due to a spark plug.”
champlon boxers, but thisismy  pursuit of his championship.
line. Yessir. I'd like you to join “That’s a lot of driving. Why

- me for my 35,000th dining-out I’ve gone through over 36 cars.
meal right here in the Empire “Here’s a quote for you. 2
Room. Champagne Champion sparked me to the Tatide O a0

~ 20 million people have switched to Champion Spark Plugs.
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Thanks to the new Interstate Highway to the special taxes all other
System, you spend less time driving, more highway users pay, it buys the ATA
time vacationing. safe-driving all of us must have. {Swcarion [t
And there's a better chance you'll get there Your Highway Trust Fund buys  americanTrucking industry
safely. The Interstates are our safest high- highway safety. We're for that.
ways, saving thousands of lives each year. Eaton Corporation, Axle Division, Cleveland,
That's why it is so important we get all the Ohio 44110, manufacturers of heavy-duty
new roads our highway-use taxes promise. Eaton® truck axles; Transmission Division,
Typically, a long-haul tractor-trailer pays Kalamazoo, Michigan 49001, manufacturers
about $3,400 a year in special taxes. Added of Fuller® Roadranger® transmissions.
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UNICOM ANNOUNCES
THE END OF THE
ADDING MACHINE...

WITH THE INTRODUCTION OF

THE UNICOM 1000P — A REMARKABLE NEW

ELECTRONIC PRINTING CALCULATOR

AT ONLY $295.

They said it couldn’t be done.
But those crazy guys from
UniCom have done it. You'll
never again have to buy an
adding machine that only
adds and subtracts. Now

you can buy the amazing
UniCom 1000P electronic
printing calculator,

A significant breakthrough

in calculator pricing, yes.
Because it makes UniCom
1000P considerably less ex-
pensive than electronic print-
ing calculators. Less expensive
than most electronic display
calculators. Less expensive
than mechanical printing calcu-
lators. Even less expensive than
office-type adding machines!

But price isn't the full story. At $295,

you'd expect a calculator with limited
features. Not so. The 1000P adds, subtracts,
multiplies, and divides. Has automatic credit
balance. Highly legible,two-color printing.
Automatic constants. Automatic chaining.
Grand totals. Automatic decimals. And
much more. If that's not enough, we have
UniCom 1010P. It has some important addi-
tional features. Like a memory/equals key that
completes a calculation and automatically
adds to or subtracts from a memory. It sells
for $345. And that's a remarkable price, too.

These calculators are more than an engineer’s
pipe dream. You can see them today at UniCom
branches and dealers throughout the country.
Or just fill out the coupon. We'll see that you
get information promptly. Or write us at 10670
N. Tantau Ave., Cupertino, California 95014.

UniCam

Systems, Inc.

THOSE CRAZY GLYS
FROM UNICOM
HAVE DONE IT AGAIN!

Crazy! Send a salesman right away 0
Send me complete information on UniCom
1000P O 1010P O

Name_ _

City State Zip

Mail to: Unicom Systems, Inc.
10670 N. Tantau Ave.
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1929 Pierce Arrow Convertible Coupe
Frederick C. Crawford Auto-Aviation Museum

MOTOR OIL REFINED FROM 100% PURE PENNSYLVANIA GRADE
CRUDE OIL — THE CLASSIC OIL FOR MORE THAN 63 YEARS

Only care can make a car a classic. Care
that defies the years, as with this 1929
Pierce Arrow Convertible Coupe.

From the very start of automotive
history, proper car care has included
regular use of a brand of Pennsylvania
Grade motor oil.

Nature endowed Pennsylvania Grade
crude oil with unique lubricating quali-
ties — highest natural viscosity index,
natural oiliness, full-bodied protection
that resists breaking down under heat

PENNSYLVANIA GRADE CRUDE OIL ASSOCIATION
P.O. Box 250, Oil City, Pennsylvania 16301

and compression.

That's why motor oils refined from this
remarkable crude are naturally superior—
why they are the most wanted brands
coast to coast. They coddie every engine
as though it were a classic.

Pennsylvania Grade crude
oil. Still making automotive
history.

Free booklet gives helpful
car care information. Write
Dept. PB 21.

Get the facts on the
boom in Georgia.

And get them free.

There'sa

reason Georgla
has been industrial-
izing and urbanizing itself
faster than any other state in
the dynamic South.

In fact, there’s a whole
bookful of reasons, with
corresponding profit oppor-
tunities for companies o
every description.

Write Georgia
Department of Industry
& Trade, Industry Division,
Dept. MH-7, Post Office
Box 38097, Atlanta,
Georgia 30334, for your
free copy of the 1972
Georgia Industnal Survey.
It could start a boom of

your own.Georgia.

THE MARKET

The “municipals’:
the good and bad
of tax-free bonds

The market for tax-exempt bonds—the
so-called “‘municipals’’—was once the
exclusive sanctuary of the ultra-rich and
their financial advisers. Now, for one
reason or another, nearly everybody
seems to want to get in, and already
enough bumpkins have arrived trailing
sharp-eyed predators to alarm the land-
lords. Wall Street houses which deal in
these securities have begun posting a
few warning signs for the uninitiated at
the gates.

One reason is that municipal bonds
have suddenly become big and impor-
tant business. Last year, U.S. communi-
ties floated $24-billion worth of them;
U.S. industry at the same time issued
only $9-million worth of common stocks.
Another reason is that a lot of American
families suddenly find themselves in in-
come tax brackets where the tax exemp-
tion of municipals makes sense.

For instance, you and your wife need
only be filing a joint return on between
$16,000 and $20,000 in combined fax-
able income (after deductions) to find
yourself in the 28% bracket. A single
man paying taxes on $14,000 is in the
29% bracket. For either of them, a mu-
nicipal bond yielding 6% to maturity tax-
free is worth its weight in taxable secu-
rities paying 8.33% and better. In New
York, where (as in other metropolitan
areas) city and state income taxes add
to the bite, the tax-exempt municipals
are even more attractive.

With more and more U.S. families at-
taining those income levels—and with
many still leery of common stocks—mu-
nicipals have understandably captured
their investment imagination. Unfortu-
nately, this interest has also drawn some
shady operators. A variety of sleazy tac-
tics were exposed in a crackdown in
Memphis last year, and early this year
Florida state authorities detected so
much smelly dealing in tax-exempts that
they circulated a warning pamphlet, How
Not To Get Burned in The Municipal
Bond Market.

Bond men suspect that broad
changes lie ahead. They predict strict



The Poulan XXV,

Heres why it's
America’s hottest selling
chain saw.

The best service in the

New! Automatic chain oiling. industry. Thousands of
It's about the only improve- dealers coast to coast with
ment we could make! (For complete service.
extreme cutting conditions,
14-inch bar and chain. we left @ manual override on.)

All magnesium housing.

Not an ounce of plastic. So it
looks and performs like a
machine, not a toy.

Tillotson diaphragm-type
carb with fuel finder.
Translated, this means the
Poulan XXV cuts in eany
position. Even upside down.

Lightning fast cutting.
Buzzes through an 8” log
in 4 seconds flat.

Trigger handle on top, for
Oversize pulley for easy one-hand control.
easier starting.

Tough enough
fo stay a winner.

Beaird M Poulan
Shreveport, Louisiana

Check the yellow pages for dealer nearest you or call toll free (800) 551-8989. In Louisiana the number is (800) 282-8803.



BURGLAR
ALARM RINGS
When Opened,
Lifted or
Moved!

PROTECT CASH, SECURITIES, COINS,
HOBBY COLLECTIONS, JEWELRY,
DRUGS and VALUABLES!
Perfect for home, business or travel,
Stebco's ““Pony Express™ Strong Box has
a double combination and key lock, re-
movable tray with adjustable dividers,
and a host of other protective features.
Over 460 cubic inches of space. $34.95.

Other models from $10.95.

Avaitable at Stationers and Other Fine Stores,
or write

Stelre

3950 South Morgan, Chicago 60609

» «BUILD THIS UNIQUE
¢ HEATHKIT...$54.95

= 6-DIGIT
ELECTRONIC CLOCK

New solid-state silent timepiece with computer-logic
accuracy and high-visibility illuminated electronic
readout tubes tells time to the second. Reads 12 or
24 hour time on 120 or 240 volts, 50 or 60 cycles.
“Beeper” alarm automatically sounds every 24
hours; repeating “snooze’ switch gives extra 7 min-
utes sleep. Assembly manual guides you one easy
step at a time to completion in 2 or 3 evenings.
Black Cycolac® case with simulat-
Tt ed walnut inserts. There’s nothing

HEATHI % like it at this low kit price.
Kit GC-1005, 4 Ibs...... $54.95

Over 350
Easy-To-Build Kits

SEND FOR FREE CATALOG
HEATH COMPANY, Dept. 99-11

Schiumberger [l
Benton Harbor, Michigan 49022

[] Piease send FREE Heathkit Catalog. .
ClEnclosed is $——______, plus shipping.
Please send model GC-1005 Clock (

00 Ibs.)
Name.
Address.
Cit _State. Zip.

.
Prices & Specifications subject to change
without notice.
*Mail order prices; F.0.B. factory. GX-263

regulation in the near future, and prob-
ably tax reforms to sharply alter the privi-
leged status of municipals. (Indeed,
some foresee the evolution of taxable
public securities eventually.) The net re-
sult: Generally tougher going for the
market, its customers, and its dealers.

With so much negativism in the air,
reputable bond dealers are trying harder
than ever to educate their expanding au-
dience in the pitfalls, as well as the ben-
efits, of municipals. A recent advisory of
T. J. Holt & Co., for instance, puts em-
phasis on some of the caveats.

“Municipals are not really top-notch
bonds across-the-board,”” says Thomas
Holt. ‘Many are by no means risk-free,
or even low-risk. Many municipalities are
for all practical purposes bankrupt, or
close to it. They face tax revolts among
their citizens. It's not inconceivable that
some could go under.”

His message: Investors can no longer
blindly acceptgeneral-obligation
bonds—the blue-chips of the tax-
exempts, since they are backed by the
untimited taxing authority of their issuing
municipality—as the Gibraltars they
would seem to be.

Certainly revenue bonds (which de-
pend on such things as bridge tolls and
stadium ticket sales for their return) are
hardly meat for the average investor.
““He has all he should worry about in
evaluating the yields and ratings" (i.e.,
in Moody's or Standard and Poor's),
says one top dealer, "to be trying to
guess what the traffic on a highway may
be.”” Most reputable dealers also warn
firmly against certain bonds that some
municipalities have been issuing which
may not be true “municipals’’—or even
tax-exempt. These include ‘‘arbitrage"”
bonds, with which some towns have
sought to raise funds to re-invest for a
higher return, and so-called ‘‘industrial
revenue bonds", the proceeds of which
are used to encourage new industry.

The biggest danger, as Holt sees it,
lies in the sheer volume of issues. Main-
stay of the tax-exempts market has al-
ways been the U.S. commercial banking
community, he notes. Commercial bank-
ers bought up more than half of last
year's record $24-billion in bonds.
Lately, however, the commercial banks
have showed some signs of saturation;
their holdings of U.S. bonds, for in-
stance, are the lowest since 1929. "If
another $15-to-$20-billion worth (of new
issues) comes in without the commercial
banks to support it,”" he warns, “there is
no telling what might happen.”

Such warnings, of course, are not in-
tended to scare new investors out of the
market, but merely to open their eyes.
“There is no such thing, for instance, as

a bargain in municipal bonds—at least
from a reputable dealer,” says Gerard
Bissinger, a principal in Lebenthal & Co.,
which deals exclusively in tax-exempts
for individua!l accounts. "‘Beware of the
salesman who calls and says he has
‘some awfully good buys today.' "'

Indeed, the bid-and-asked prices of
municipals are fairly well circumscribed
by going interest rates and their own
yield to maturity. The latter is the single
most important figure for the investor. He
should know, for instance, that a $1,000
bond ($1,000 and $5,000 are standard
units) maturing in five years, with a cou-
pon rate (annual return) of 4%%, should
cost him no more than $885.65 if he is to
realize a 7% yield to maturity on his in-
vestment. Indeed, every bond dealer
keeps a book at his elbow containing
tables that work out these relationships
at a glance. This yield is, of course, quite
apart from the tax-exempt feature which
is an added attraction.

“The salesman who touts price alone
can be misleading you; it may well be
that a bond discounted at $750 is a
poorer buy than one offered at a pre-
mium (above $1,000), in terms of yield to
maturity,” says Bissinger. '‘Such a
salesman also is likely to forget to men-
tion the effect of capital gains taxes on
the discount bond."

His recommendation (seconded by a
number of other top dealers) is this:
“Buy to maturity. In other words, if you
want to invest some money for five
years, buy a bond maturing in five years,
not a 10-year one with the idea of selling
it in five at a profit—you probably will
lose."”

This underlines a basic rule for inves-
tors in municipals: Use only that money
which you can afford to leave alone for
awhile. Money that may be needed on
fairly short notice is better off in the
bank. Indeed, the parallel with banking is
quite close. "'The big advantage of mu-
nicipals,” notes Bissinger, “is that you
know to the penny how your money is
working for you.” In other words, with
the right bond in the right portfolio, it's
just like money in the bank—and there's
no tax on it.

Here, for instance, is what tax-exemp-
tion can mean for persons in various tax
brackets. According to figures compiled
by The Bond Buyer, a single person with
taxable income of $14-$16,000 and a
couple filing a joint return on $26,000
are roughly in the same bracket (31%)
where a 6% yield on a municipal bond is
worth an 8.7% return from securities on
which they must pay taxes. Single per-
sons reach the 50% bracket at around
$32-$38,000 and joint filers at $44-
$54,000. At this level, of course, a tax-
able investment would have to vyield
12%—or twice as much—to match the
municipal’'s 6% return.
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What the new Sony

dictating and transcribing
machine sounds like.

Test listen the new Sony BM-35 dictating/transcribing machine
and you'll really be-surprised how good it sounds compared to other
dictating machines.

Other transcribing machines.

And other dictating/transcribing machines.

The reason: our Sony electret condenser microphone. Better
sound goes in so better sound comes out. (Your secretary can hear
your voice better so chances are you'll get your dictation typed and
back faster.)

The BM-35 takes standard cassettes that play up to 45 minutes a
side. There are no messy tapes, bent discs or special cartridges to
slow your girl down.

The BM-35 has our exclusive electronic indexing system. So your
secretary won't waste time hunting around.

The BM-35 has automatic backspacing and controls that roll to
protect your secretary’s fingernails. So she won't have to make repair
stops.

And the BM-35 buzzes if the tape is finished or isn't inserted
properly. So you won't be recording while the tape isn't.

As you can see the BM-35 speeds up business communications.

It's like buying you and your secretary an extra arm.

Sony Corp. of America

Business Products Division
47-47 Van Dam Street

Long Island City, New York 11101

Please send me more information on
the BM-35 dictating/ transcribing machine.

Name

Company
Address
City

State “Zip
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Just plug in one of our calculators
or word processing systems and watch

productivity soar. Large shop, small shop —
at any level.

We can offer you a simple
programmable calculator that will double a
clerk’s output. Or a full-blown calculating
system that rivals a computer’s power but
carries a bite-sized price tag. Or an automatic
typing system that thinks.

During the past few years, we've
increased the productivity of many, many
organizations and we can do the same for you.
inexpensively. Just give us a call.

We’re in the Yellow Pages under
“ADDING & CALCULATING MACHINES.”

Wang Laboratories, Inc.
Tewksbury,
Massachusetts 01876

PB-11




It's easy to be at the right place at the right
time. Just write down appointments—meeting
dates, anniversaries, etc.—in your personal
choice of Eaton’s Day, Week or Month "“At-A-
Glance"® appointment books or calendars—
desk, briefcase or pocket size ... or for the
wall in home or office. Handsomely styled with
generous space for notatiors. Shown are just
a few of the numerous planning aids by Eaton.

8. 1200 MONTH-AT-A-GLANCE in Cordova grain
simulated leather. Black, Brown, Red,
Green. $2.00

b. 700 WEEK-AT-A-GLANCE in Cordova
grain simulated leather in Black, Blue, Red
Saddle. Has tab-indexed address section.
$2.00

the convention was

last week

1

C. 54 “TRAVELER” pocket companion. A slim
appointment and memo book in wallet style.
Simulated leather in Black, Brown, Tan.
(Refillable). $2.00

d. 800 DAY-AT-A-GLANCE in Cordova grain
simulatec leather. Black, Red, Biue, Brown.
$2.75

€. 1100-W MONTH-AT-A-GLANCE WALL CALEN-
DAR 12" x 12" for home or office. Attractive
seasonal woodcut scenes. Daily blocks
1-1/2” square. $1.25

Other valuable Eaton Record Books from $1.00 to

$12.50.
Eaton

Paper Division of textronl Pittstield, Mass. 01201
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Blowing gold dust
off Oriental art
(or how to make
10% on a teapot)

Sung Dynasty figure
at recent auction.

Tax brew:
dollar-savers
on the fire

Who will get
your money?

by Joseph Wiltsee {of‘

Right now it's Oriental art (rare, fine, and not-so-fine) that has appreciation-minded
collectors raising their hands at auctions and ignoring do-not-handle signs in gal-
leries from London to San Francisco. Chinese art, especially, has become the most
“interesting phenomenon’ in the market today, say the experts at London’s Sothe-
by’s and New York’s Sotheby Parke Bernet galleries. President Nixon's China visit
spurred an already established upward trend. Sales of collectable Oriental items
were up about 50% for the 1971-72 season, over 1970-71. Appreciation has been
up at a 10% clip since 1965. Outlook: also up.

But before buying an ebony chest in which to stash his treasures, the average
collector must do some research. ‘‘First decide just what you want to collect,” says
Martin Lorber, Parke Bernet’s Oriental art expert, “—prints, bronzes, paintings,
porcelain, fine ‘china’, or whatever.” He adds: “It will be difficult enough to learn
the essentials of your specialty, let alone all Oriental art.” See first, The Arts of
China, by Hugh Honour, and then The History of China, by C. P. Fitzgerald (Ameri-
can Heritage). And steep yourself in the specialty you've picked, particularly in the
museums—and only then venture into a gallery or fine antique house with a mean-
ingful purchase in mind.

Sharpest recent rise in values has been in Japanese swords and prints, with in-
terest stimulated by some major auctions last month. On a lower investment scale,
the familiar “‘rose medallion” china, and blue-and-white Canton china, have lately
increased in value in a $25 to $250 price range—and more appreciation is pre-
dicted for authentic 19th century pieces (despite the rash of recent copies). . . . A
Chinese understatement: In the Oriental art field, the chance of fraud is present.
Greatest danger: the highly skilled copyist.

Custodian accounts let you split off taxable income by gifts to children (usually
securities), and if it's handled properly, the assets will be outside the father's tax-
able estate. A new Tax Court case shows that a father can avoid the danger of hav-
ing estate tax levied simply by naming another person as “custodian.” Says a top
New York tax man: “Why name yourself—why not your brother, or your cousin? Or
why not your wife?” . . . Hobby losses get liberal treatment. The law says that a
business-hobby (like a farm) justifies tax deductions if there is a true underlying
profit motive. The Tax Court allowed the deductions by two wealthy weekend farm-
ers, even though they showed operating losses for eight years. They proved a
profit motive—or, at least, sold the court on the idea. . . . Political gift deductions
aren't allowed for the true value of money-raising shindigs such as black-tie din-
ners and dances, nor for political raffle tickets, says Internal Revenue. But the ex-
cess tab charged by the political group (over and above true value, or regular cost
of, say, a dinner or show) can be deducted. . . . Office-at-home: New case shows,
in effect, that the homework must have practical value, not just convenience value.

John Barnes’ Who Will Get Your Money? provides a sensible, painless passage
through the tedium bounded by wills on one side and trusts on the other. In a word,
this review tells you how best to transfer your assets to your heirs, in terms of least
trouble and expense. Cutting *‘probate” down to size is included (Morrow, 250 pp:,
$8.95).. . .In his new book, Being Safe, Mel Mandell argues against, among other
things, the idea of owning a weapon for home protection. His guide to protecting
your property and, more importantly, your person, is good solid stuff and recom-
mended to any nervous, crime-conscious apartment dweller or suburbanite (Satur-
day Review Press, 312 pp., $6.95).

Executive chef: Put fresh strawberries into bowls and sprinkle with fresh lemon
juice and sugar; at the last minute pour %-cup Grand Marnier over each serving—
then add on top some whipped vanilla ice cream. From The Plaza Cookbook, by
Eve Brown, which has many fine mixes from Manhattan'’s fine Plaza Hotel.
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The father of our country

should not be the mother of
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invention.
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Many companies find George
Washington so inspiring, they develop
new products mainly to collect his
portrait.

On currency.

Which results in many new
products that are neither genuinely
new nor genuinely helpful.

So we feel there’s a better reason
to invent things:

To solve problems for our
customers.

We've followed that philosophy
since 1899, when we developed the
first inexpensive paper cone for textile

machines.

And we’ve continued to follow
it in developing other significant
products. Such as fibre paper mill
cores to replace more costly wooden
and metal cores. And composite cans
for liquids like oils and citrus concen-
trates that replace expensive metal
cans. And folding cartons and hun-
dreds of other products that improve
efficiency in virtually every major
indust?.

If you'll write Sonoco Products
Company, Dept. PB, Hartsville, S.C.
29550 for our free booklet, you can

learn more about the unique prod-
ucts we’ve developed. (Which,
incidentally, do not include the gas
and oil products from Sunoco,
another company.)

The booklet will also tell you
something else. How we’ve grown to
a $135 million business. Which
proves that necessity is not only the
true mother of invention, but that
she is very good to her children.

Sonoco Products Company.

Innovators in paper (
.

and plastics.
S0O571



NEW SUBSCRIPTION ORDER FORM.

Please enter my subscription to ELECTRONICS for three years at $16.

| prefer one year at $8 Payment enclosed Bill my company Bill me 52030
NAME TITLE
COMPANY DIV. or DEPT.
COMPANY ADDRESS
CITY STATE ZIP
Check here if you wish
publication to be sent to STREET CITY STATE ZIP

home address.
Above rates apply only to those who answer all questions listed below. All others pay higher than basic price of $25.00 per year.

1 2 Indicate the primary product manufa(_:turpd or service performed at your plant (Box 1) and in
your department (Box 2). Be sure to indicate applicable letter in each of the two boxes even
PLANT DEPARTMENT if they are the same letter.
A. Large computers K. Industrial controls, systems and U. Research and development
B. Mini-computers equipment organizations which are a part of an
C. Computer peripheral equipment L. Sub-assemblies educationai institution
D. Data Processing Systems (systems M. Passive electronic components V. Government Agency and military
integration) N. Active electronic components W. Industrial companies using and/or
E. Office and business machines 0. Materials and Hardware incorporating electronic products in
F. Test and measuring equipment P. Aircraft. Missil a5, 1] GEE) the!r mfg., research or development
G. Communications systems and SALEIEG VIS, S nd grou activities
equipment support equipment , X. Utilities
H. Navigation and guidance or control Q. Oceanography and supportequipment vy Broadcasting, sound and motion
systems R. Medical electronics pictures and recording studios
I. Consumer entertainment electronic ~ S. Industrial equipment containing Z. Commercial users of electronic
equipment electronic components or products equipment (railroads, pipelines,
J. Other consumer electronic equip. T. Independent R&D laboratory and police, airlines)
(appliances, autos, hand tools) consuitant 1. College, University
Indicate your principal job function (place applicable num- Indicate your principal job responsibility {place ap-
ber in box. If numbers 9, 10, or 11 are used, fill in name of plicable number in box)
college or university) { 1. Management 2. Engineering

General and corporate management

Design and development engineering
Engineering services (evaluation, quality control,
reliability, standards, test)

Basic research

Manufacturing and production

Engineering support (lab assistant, technician} YES NO
Purchasing and procurement
glr?)rf';zgg? :tnd sales Estimated number of employees at this location. (check one}
10. Senior student at

11. Graduate student 1to 49 50 to 249 250 to 999 over 1,000

Are you 'engaged in or do you supervise the design
or redesign of electronic components or equipment?
(check one)
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Postage will be paid by
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Complete entire card.

Please print or type.

Circle the number on the
Reader Service postcard
that corresponds to the
number at the bottom of the
advertisement, new product
item, or new literature in
which you are interested.

To aid the manufacturer in
filling your request, please
check the appropriate in-
dustry classification box.

Postage is prepaid in U.S.
Correct amount of postage
must be affixed for all mail-
ings from outside the U.S.

All inquiries from outside
the U.S. that cannot reach
Electronics before the expir-
ation dates noted on the
Reader Service postcard
must be mailed directly to
the manufacturer. The man-
utacturer assumes all re-
sponsibilities for respond-
ing to inquiries.

November 20, 1972

Electronics

READER SERVICE

For additional information on products advertised, new products
or new literature, use the adjacent business reply cards.
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ELECTRONICS Issue: November 20, 1972 Expires: Feb. 14, 1973
NAME TITLE

COMPANY

STREET

CITY ___STATE ZIP _

Industry Classification (check one)
a [] Computer & Related Equip.
b [J Communications Equip. & Systems

f Consumer Products
g
¢ [ Navigation, Guidance or Control Systems h
i
k

O

O Industrial Controls & Equip.

[J Components & Subassemblies
[J Independent R&D Organizations
[0 Government

d [] Aerospace, Underseas Ground Support
e [] Test& Measuring Equip.

21 41 61] 81 101 121 141|161 181 201 221| 241 261 281 343 363 383 403 423 | 443 463 483 503
22 42 62| 82 102 122 142|162 182 202 222| 242 262 282 3441 364 384 404 424 | 444 464 484 504
23 43 63 83 103 123 143 163 183 203 223| 243 263 283 345( 365 385 405 425 | 445 465 485 505
24 44 64| 84 104 124 144|164 184 204 224| 244 264 284 346| 366 386 406 426 | 446 466 486 506
25 45 65| 85 105 125 145|165 185 205 225| 245 265 285 347 367 387 407 427 | 447 467 487 507

—
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26 46 66| 86 106 126 146 | 166 186 206 226 | 246 266 286 348 368 388 408 428 | 448 468 488 508
27 47 67| 87 107 127 147 | 167 187 207 227 247 267 287 349| 369 389 409 429 | 449 469 489 509
28 48 68| 88 108 128 148 | 168 188 208 228 248 268 288 350 ( 370 390 410 430 | 450 470 490 510
29 49 69| 89 109 129 149|169 189 209 229 | 249 269 289 351'| 371 391 411 431|451 471 491 900
30 50 70| 90 110 130 150 | 170 190 210 230 | 250 270 290 352 372 392 412 432 | 452 472 492 901

3L 5L 71191 111 131 151 |171 191 211 231251 271 291 353 373 393 413 433 | 453 473 493 902
32 52 72|92 112 132 152 172 192 212 232 | 252 272 292 354 | 374 394 414 434 | 454 474 494 951
33 53 73193 113 133 153 173 193 213 233 | 253 273 293 355 375 395 415 435 (455 475 495 952
34 54 74| 94 114 134 154 (174 194 214 234 | 254 274 294 356 | 376 396 416 436 | 456 476 A96 953
35 55 75| 95 115 135 155 (175 195 215 235 | 255 275 295 357 | 377 397 417 437 | 457 477 497 954

36 56 76| 96 116 136 156 (176 196 216 236 | 256 276 338 358 378 398 418 438 | 458 478 498 956
37 57 77197 117 137 157 | 177 197 217 237| 257 277 339 359 | 379 399 419 439 | 459 479 499 957
38 58 78| 98 118 138 158 |178 198 218 238 | 258 278 340 360 380 400 420 440 460 480 500 958

Subscriptions & Renewals
Fill in the subscription
card adjoining this card.
Electronics will bill you at
the address indicated on
the card.

39 59
40 60

BN 1t bt bt [ o v 2 e
COOND | E @R

79

80

99 119 139
100 120 140

159
160

179 199 219 239
180 200 220 240

259 279 341 361
260 280 342 362

381 401 421 441
382 402 422 442

461 481 501 959
462 482 502 960
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TITLE _

ELECTRONICS

Feb. 14, 1973

COMPANY ___
STREET
cITy

__STATE ZIP _

Industry Classification (check one)

a [J Computer & Related Equip.

b [J Communications Equip. & Systems

¢ [ Navigation, Guidance or Control Systems
d [] Aerospace, Underseas Ground Support
e [J Test & Measuring Equip.

t (O Consumer Products

g [J Industrial Controls & Equip.

h [0 Components & Subassemblies

i [0 Independent R&D Organizations
k [0 Government

21 41 61| 81 101 121 141| 161 181 201 221| 241 261 281 343] 363 383 403 423 | 443 463 483 503
22 42 62| 82 102 122 142| 162 182 202 222| 242 262 282 344/ 364 384 404 424 | 444 464 484 504
23 43 63| 83 103 123 143 163 183 203 223/ 243 263 283 345| 365 385 405 425 | 445 465 485 505
24 44 64| 84 104 124 144|164 184 204 224 244 264 284 346| 366 386 406 426 | 446 466 486 506
25 45 65| 85 105 125 145|165 185 205 225| 245 285 285 347| 367 387 407 427 | 447 467 487 507

26 46 66 86 106 126 146 166 186 206 226| 246 266 286 348 ( 368 388 408 428 | 448 468 488 508
27 47 67| 87 107 127 147 | 167 187 207 227| 247 267 287 349 369 389 409 429 | 449 469 489 509
28 48 68| 88 108 128 148 168 188 208 228 | 248 268 288 350 370 390 410 430 | 450 470 490 510
29 49 69| 89 109 129 149 | 169 189 209 229 | 249 269 289 351 371 391 411 431 | 451 471 491 900
30 50 70| 90 110 130 150 | 170 190 210 230 | 250 270 290 352| 372 392 412 432 | 452 472 492 901

—
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3151 71| 91 111 131 151 |171 191 211 231 251 271 291 353 | 373 393 413 433 | 453 473 493 902
3252 72| 92 112 132 152 [172 192 212 232 | 252 272 292 354 | 374 394 414 434 | 454 474 494 951
33 53 73| 93 113 133 153 (173 193 213 233 | 253 273 293 355375 395 415 435 | 455 475 495 952
34 54 74|94 114 134 154 (174 194 214 234 | 254 274 294 356 | 376 396 416 436 (456 476 A96 953
55 75| 95 115 135 155 (175 195 215 235 | 255 275 295 357 | 377 397 417 437 | 457 477 497 954

36 56 76| 96 116 136 156 (176 196 216 236 | 256 276 338 358 378 398 418 438 458 478 498 956
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If the cards below have already been used, you may obtain the
needed information by writing directly to the manufacturer, or by
sending your name and address, plus the Reader Service number,
to Electronics Reader Service Department, Box 2530, Clinton,

lowa 52732.
--———-—----------—--—-—----——-—--—--—-—-—.'
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Reprint service

Only the Electronics editorial
matter listed on this page is
available in reprint form:

You may order any of the below listed
reprints by key number. Dlscounts on
quantities over 10.

Bulk reprints of editorial matter can be
ordered from current or past issues. The
minimum quantity is 500 copies. Prices
quoted on request: call 609-448-1700
Ext. 5494, or write to address below.

Secrets of Successful Job Hunting
108 pages, paperback, indexed
Key no. R-214 $4.95

Electromagnetic Spectrum Chart.
Key no. R-213 - $2.00

Electromagnetic Spectrum Report.
16 pages plus Wall Chart  $4.00
Key no. R-211

Semiconductor Rams Mature
15 pages $2.00
Key no. R-209

Computer Peripherals
16 pages $3.00
Key no. R-207

Bridging the Analog & Digital Worlds
with Linear ICS. 16 pages. $4.00.
Key no. R-205

East Europe Market Report.
16 pages. $2.00.
Key no. R-203

U.S. Market Report.
28 pages. $2.00.
Key no. R-201

European Market Report 1972,
20 pages. $2.00.
Key no. R-119

Optoelectronics Makes it At Last.
3 Parts. $4.00.
Key no. R-113

Automation For Survival.
12 pages. $2.00.
Key no. R-110

Computers in The 70’s.
24 pages. $4.00.
Key no. R-107

Computer-Aided Design.
148 pages. $4.00.
Key no. R-11

Active Filters.
96 pages. $4.00.
Key no. R-032

Circuit Designers Casebook.
217 pages. $4.00.
Key no. R-031

To order reprints or for further informa
tion, please write to:

Electronics Reprint Department
P.O. Box 669
Hightstown, N.J. 08520

Only orders with cash, check, or money
order will be accepted. No invoicing wills
be done.



Do you face
a make or buy decision
on power supplies?

How touse power
hybrid voltage regulators
to build your own
power supplies.

There's another choice now in power-supply design. You're no
longer restricted to a supply designed by others, nor to one you
have to design from scratch. You can buy the heart of the supply
—the voltage regulator—in a hybrid form that offers much
more power output than monolithic regulators. Then you can
design the rest of the supply and the heat sink, if necessary,
using a straightforward procedure.

. o Hybrid regulators are now available in many models with
This article in Lambda’s

. . . ©
mew hybrid regulator bro- outputs to 28 V dc and to 5 A. Dissipation at 25°C can reach
chure tells you how to 85 W—a far cry from the watt or so available in monolithic
use these devices to build regulators
your own power supplies. ‘ . . . . e .
. . Send for your free Though there are differences in circuitry, specifications and
copy. packaging among regulators available from companies '

Lambda, Melville, N. Y.; Micropac, Garland, Tev ~

ville, N.J.; and Tecnetics, Boulder ~

designing with them ar~'
A typical "

WHETHER

YOU MAKE

OR BUY...
ATLAMBDA

ELECTRONICS CORP.

A foess, Company

MELVILLE, NEW YORK 11746 515 Broad Hollow Road Tel. 516-694-4200 ARLINGTON HEIGHTS, (CHICAGO) ILL. 60005 2420 Eost Oakton St., Unit @ Tel. 312-593-2550
NORTH HOLLYWOOD, CALIF. 91605 7316 Varna Ave. Tel. 213-875-2744 MONTREAL, QUEBEC 100C Hymus Bivd., Pointe-Claire, Quebec-730 Tel. 514-697-6520
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. Isolators
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When you need an opto-isolator, you can select
exactly what you need from Clairex because we’re

| tooled to make them all . . . select from:
| Three kinds of light sources: Tungsten, Neon
and LED

! Three kinds of detectors: Photoconductors,

: Photo-transistors and Photo-Darlingtons

“ Five different packages: DIP, Plug-in and three

“ axial-lead sizes

] For data or special assistance with your isolation
problems, call (914) 664-6602 or write Clairex®,
560 South Third Avenue, Mount Vernon, New
York 10550.

CLAIREX ELECTRONICS

A DIVISION OF CLAIREX CORPORATION | \

Circle 902 on reader service card




