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He just completed half
a day’s testing before his
morning coffee break.

The secret? His new 3312A
Function Generator —the new-
generation source that’s actually
two function generators in one
box. It took the hassle out of his
input-signal set-ups. He simply
pushed a few buttons and had the
functions he needed. No custom
equipment...or a kludge of instru-
ments to get a complex waveform.

Because the 3312A has a
main generator that can be trig-
gered by a built-in modulation
generator, it let him select sweep
or gated functions, AM, FM, FSK,
or tone bursts with pushbutton
ease ... plus dozens of other
functions he never thought he
could get. He got better perfor-
mance too. Like square waves
that didn’t become sine waves at
10 MHz. And all for only $900*.

So enjoy your morning coffee
break. But have the satisfaction
of some valuable testing under
your belt first. Your local HP
field engineer can give you all the
details on this new-generation
instrument. He’ll also be happy to
tell you about the other members
of our source family. From our
low-cost, general-purpose function
generator to our automatic syn-
thesizers. Give him a call today.
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3311A Function
Generator

3310A Function
Generator

3320B Frequency

Synthesizer ==
3330B /':ulomalic S
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HEWLETT-PACKARD

Now the oscillographic recorder that gives you
more of everything, gives you two more channels.

Introducing HP’s new 4-channel oscillographic recorder.

Shop around. Compare performance,
trace quality, standard features and op-
tions, Compare price.

It's the only way to see exactly why
HP oscitlographic recorders give you
more of everything. In the two channel
model 7402A. And the versatile new
four channel model 7404A.

Trace quality is just what you see
here. Crisp and clear. Instantly dry. No
blobs or smears, even at high speeds.
At the flip of a switch, those four chan-
nels convert to two double-width chan-
nels that provide twice the resolution.
Non-fatiguing stainless steel pens, with
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long-life carbide tips, can't be damaged
by input signal frequency.

Like the two channel machine, the
740-4A has handy front panel chart con-
trols including a remote pushbutton for
speed selecticn by TTL or contact clo-
sute. And there’s the added flexibility
of event markers, timer and a 60:1
‘seconds-to-minutes” speed reducer.
(Standard or the 7404A and optional
on the 7402A.)

An assortment of options, including
paper take up, along with interchange-
abie plug-in signal conditioners let you
adapt either machine to specific appli-

cations. Amplify and measurc a broad
range of DC signals, or record AC DC
excited transducer outputs.

Base price for our new four channel
machine is $4400 (domestic USA price
only). Compare the value against any
other recorder. At any price. You'll sce
for yourself just how much more you're
getting. 115¢

HEWLETT w PACKARD

Sales and service from 172 offices in 65 countries
1501 Page Mill Road Palo Alto Calif 1+ 94304
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A big hit:
Teledyne
TO-5 relays.

Improve shallow depth operation. Counter target decoys.
Enhance rejection of false echoes. Tough goals for any
torpedo acoustic guidance/control system. But Northrop did
it — turning misses into hits — with a little help from

Teledyne TO-5 relays.
Whenever military,
commercial or industrial
switching jobs call for
high packaging density,
low power consumption
and low heat dissipation
— coupled with high reliability — we answer

the need with our TO-5 relays. They’re less than half
the size and weight of 1/2 crystal can relays, and use
up to 7% less coil power. What’s more, our TO-5’s
are all-welded, hermetically sealed, and fully
qualified to MIL-R 39016B, “L”” and “M” levels.

And you have your pick from a wide selection of
TO-5 relays — including ultra-sensitive types,
maglatches, internal suppression diodes and drive
transistors, and many contact arrangements.

In short, there’s a Teledyne TO-5 relay ready to

meet your requirements. For full data or applications
help, contact your local Teledyne Relays people.
We’re sure to make a big hit with you, too.

NT 37C Torpedo

Courtesy of Northrop Corp.

“9" TELEDYNE RELAYS

3155 West El Segundo Boulevard, Hawthorne, California 90250
Telephone (213) 973-4545

2 Circle 2 onreader service card

Logic Package Module for
NT 37C Torpedo Guidance System
( with 8 Teledyne TO-5 Relays)
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Highlights

Cover: At age 100 phone rings the changes, 90
On its 100th birthday, the telephone is not
only doing its old job better, aided by more
intelligent switching systems, but is also tak-
ing on several other roles—as a low-cost
data terminal, an interface to peripheral
equipment, and in radiotelephony. Promot-
ing this versatility are the advances in large-
scale integration, the spread of data com-
munications, and FCC regulations favoring
more competition in telecommunications.
Cover confection is by William and Carl
Gertz of the Oven Bake Shop, Staten Island.

Can mini-maker General Automation deliver? 70
Overextended production lines, LSI prob-
lems, and a divided management plagued
the California minicomputer-maker this
year. But founder Lawrence A. Goshorn,
now back in control, promises renewed
profits soon.

How to evaluate RAM viability, 101

The memory-system designer who can esti-
mate the production costs of chip random-
access memories can check out the claims
made for a new device. He need only solve
a few equations to place it securely on its
cost curve.

Parametric tests qualify dense chips, 108
To attain 99% yields, crowded boards must
use LSI devices that are 99.99% good. Add-
ing ac parametric testing to the standard
tests raises chip quality to that level.

And in the next issue . . .

Film-carrier techniques for IC assembly, a

special report . . . designing lead/lag com-

pensation into process-control systems
. results of the survey of EEs over 40.
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ime was when the telephone was

the latest thing in technology.
But that, as we make a point of in
the article that begins on page 90,
was a solid century ago. However,
times are changing fast and, spurred
by a level of competition unusual to
the long-regulated telephone busi-
ness, so is the telephone. Indeed, it’s
time to stop thinking of the “tele-
phone” and start thinking of the
“terminal” as a host of new uses and
functions are being readied for Al-
exander Graham Bell’s brainchild.

Says Dick Gundlach, our commu-
nications editor: “The advent of the
push-button tone telephone, better
known by its trademark Touch-
Tone, and the arrival of low-cost ICs
have triggered startling changes in
the design and capability of the
originally simple, point-to-point
communications device. Examples
of the new versatility range from
speed dialers with memory and an-
swering devices to crossbreeds, part
phone, part calculator, and part
clock. Even cordless phones have
appeared, operating on radio fre-
quencies.”

It is fair to say that, even with a
loosening of the regulatory strings
and the entry of new companies into
some peripheral telephone-equip-
ment markets, the current ferment
in telephones could not have come
about without electronics tech-
nology.

hat do you suppose happens

when you lash together eight, or
16, or 81, or 256 microprocessors
into one compact computer system.
According to a number of com-
panies that are trying it, you wind
up with the performance of a large
computer at a fraction of the cost.

Publisher’s letter

One company is even looking seri-
ously at putting 10,000 micro-
processor modules together.

Steve Scrupski, our computer edi-
tor, sums up the reasons for the in-
terest in multiple microprocessors
this way: “The key to the potential
performance is that, in each system,
the individual microprocessors oper-
ate more or less independently on
separate parts of a problem, or even
on different problems.” For the
story on how to get miCroprocessors
to work together, turn to page 67.

ith random-access memories

turning up in more products—
and taking up ever larger segments
of product-design efforts—the cost of
RAM chips has a significant bearing
on over-all system cost. The trouble
is, it’s hard enough to keep track of
prices and specs for current devices,
let alone try to forecast those crucial
parameters for the as-yet-undevel-
oped devices being designed into a
future product.

To help system designers relate
the cost of a RAM chip to the num-
ber of bits it can store, we are pub-
lishing in this issue an article that
uses both statistically-based and
seat-of-the-pants equations to de-
fine some important RAM relation-
ships. One of the more intriguing
equation results: it won’t be as hard
to bring down the cost per bit in 16-
kilobit devices as it was with 4-k
units, but the 32-k RAM will require
some new developments to become
economically viable. You'll find the
details on page 101.
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“It’s everything
Fve always wanted _
in a féiiction generator... \ "

and log sweep too!”
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When your function generator is
Krohn-Hite's. Model 5300, the only *
limit to its application is your \
imagination. KH's 5300 gives you

tre versatility and performance to -
take you tc the state of your art.

-

® It generates sine, square, triangle, positive and
negative ramps and sawtooth waveforms from 0.002 Hz
to 3MHz

» features tinear and logarithmic sweaping

» ofters 9 moces of operation including bursts, sweeps
and pulses

I's the most function generator for your design dollar at only $695.

Invest in your design future with a Krohn-Hite Model 53060.

For fast action call us direct or contact your local KH representative
listed below.

/L noMHN-HITE
. I r\nc:c:r:apc:mATu:)N
P o= ' , .\Avon Industrial Park, Avon, Mass. 02322 e (617) 560-1660, TWX 710-345-0831

E, Huntsville :205) 534-9771; ARIZ, Scot‘seale: (605) 947-784%; CAL. San fose t408: 292-3220, Inglewood (213) 674-6850; COLO., Denver (303) 750-1222;

., Glastonbugy {203) 638-0777; FLA,, Orlando (3051894-440.; GA, At anta :404) 348-2365; HAWAL, Honoluiu (808) 941-1574; ILL,, Des Plaines(312) 298-3600; IND., indianapelis
714-2456- i 1 (617) 861-8620; MINN., Minneapo'is (612 884-4326; MO., St. Louis (314) 423-1234, Kansas Citg(i&ls) 454-5835; N.C., Burlington (919) 227-3639;
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Breakthrough.

\’ ,

New PuriTan”
all-fantalum capacitor
from Tansitor

The tantalum-cased capacitor
that meets CLR79 specs.

Developed for the most stringent
conditions in aerospace applica-
fions. the PuriTan all-tantalum !
capacitor is a major advance in
capacitor capability. It meets or
exceeds the mechanical, electrical
and capacitance requirements

of CLR79.

The new PuriTan capacitor solves
your problems with:
« Superior AC ripple characteristics
« Reverse voltage capability
« Excellent capacitance stability
« True glass-to-tantalum
hemetic seal
+ Low ESR
« Low DC leakage

For complete information on the
PuriTan all-tantalum capacitor
and/or other Tansitor capacitors,
call your local Tansitor representa-
five, or contact:

" Tansitor

ELECTRONICS |
DIVISION OF AEROTRON, INC.

West Rood, Bennington, Vermont 05201
Phone: (802) 442-5473
TWX: (710) 360-1782

Specialists in Tantalum Capacitors

™ Trademark of Tansitor Electronics

Circle 6 on reader service card
6

Readers’ comments

Reliability revised

To the Editor: Clarification is re-
quired on the article, “Component
reliability, part 17 [Oct. 2, p. 91] re-
garding the graph on MOS and bipo-
lar memory failure data (Graph 12).

Since Fairchild is the major sup-
plier of bipolar RAMs, we have done
extensive testing on this kind of
product and the overall failure
numbers in the article appear high
as compared to results we have ob-
tained through four years of con-
trolled-life testing on similar prod-
ucts—mainly 256-bit and 1,024-bit
bipolar memories.

Our data, which concerns about
14,000 devices, shows failure per-
centages of around 0.2 in the first
168 hours. Actually, where data was
recorded, most of the failures oc-
curred in the first 96 hours. Long-
term reliability tests show failure
rates at .001%/1,000 hours.

The reason for the differences be-
comes obvious in view of what was
considered to be a failure. The ar-
ticle included all failures from (1)
pre-burn-in test and (2) temperature
and ac tests after burn-in. In the
first case (pre-burn-in or retest) the
failures detected are not true reli-
ability types (time dependent) but a
measure of the manufacturer’s test
efficiency and could have been elim-
inated either by a second manufac-
turer’s screen or by tighter manufac-
turer sample plan. In the second
case (final temperature and ac tests),
these in most cases are not 100%
tested prior to burn-in, so again are
not reliability (time-dependent) fail-
ures but a measure of the manufac-
turer’s product distribution and
quality assurance sampling levels.
These could have been eliminated
by a 100% screen or by tighter test
sampling plans.

Frank B. Durand
Fairchild Semiconductor
Mountain View, Calif.

To the Editor: . . . I find Table 2
misleading. It does confirm that the
distribution of failure modes and
mechanisms is variable between
manufacturers and from lot to lot,
but the statistics that are given ap-
pear faulty because the populations

Tough infrared measure-
ment problems are no match
for The Detectors . . . Sensors’
rugged, reliable, low cost ther-
mopile detectors.

Whatever your application
. . . from temperature monitor-
ing, spectrophotometry or pollu-
tion monitoring to intrusion and
fire detection, horizon sensing
instrumentation or laser power
measurement, The Detectors are
ready to help you solve it.

One of The Detectors has
the precise combination of high
D*, convenient resistance range,
excellent responsivity, fast time
constant and broad spectral res-
ponse for your specific applica-
tion.

Learn about the entire Sen-
sors’ line of thin film thermopile
detectors. Ask for the free
brochure now.

-
Sensors,inc.
3908 VARSITY DRIVE

ANN ARBOR, MI 48104
TEL: (313) 973 - 1400

Circle 192 on reader service card
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HiNIL Interface

Prevent CMOS latch-ups
and failures with a
high noise immunity logic 1/0.

CMOS systems are subject to latch-ups and failures in
the field because of high voltage transients, static charge
and improper field maintenance procedures. Moreover, due
to their increased output impedance, CMOS is more
susceptible to transient errors than corresponding bipolar
logic.

A simple solution to these problems is to use Teledyne's
bipolar High Noise Immunity Logic (HiNIL) as the system
I/0 interface. The 1/O design approach shown in Figure 1
has solved these problems in applications such as business
equipment, industrial controls and electronic games. The
HiNIL interfaces protect the delicate CMOS inputs with a
rugged bipolar “front end” not susceptible to CMOS failure
modes. Also system noise immunity is maximized, and the
HiNIL output devices provide direct, high current logic
drive of relays, displays and long lines.

Ve = 10 to 16 volts

[ ]

HiNIL CMOS HiNIL

SYSTEM S ® LOW POWER *OUTPUT RELAY/LAMP
INPUTS * SPEED DRIVE INTERFACE
©CMOS INPUT CAPABILITY

PROTECTION ® COMPLEXITY

Figure 1. HiNIL input interface protects CMOS inputs while
HINIL outputs directly drive long lines and peripheral devices

The two families are directly compatible at the 10 to 16
volts V.. range. The designer can take full advantage both of
HiNIL's capabilities and of CMOS’ low power dissipation,
supply voltage flexibility and improved noise margin at
higher supply voltages.

Parasitic SCR latch-up is an all too common CMOS
malfunction. Large noise transients and DC input levels
below ground or above V... could force CMOS input diodes
into forward conduction, causing SCR action in the four-
layer diodes formed by the diode and parasitic p-n substrate
junctions. This condition leads to device latch-up, increased
I current and, when current is not limited, to gate
destruction. Maximum protection can be obtained by using

v,,‘)vJ
Viy<GND 1

Figure 2A. CMOS fatch-up causes=

Vee

}

IJ q N-CHANNEL

Voo * 101018V

Figure 2B. HiNIL input protection

HINIL Schmitt triggers. They prevent latch-up at DC input
levels from —5 volts to V... +5 volits and suppress 100 volts
transients as wide as 1usec (Figure 2).

HiNIL inputs on plug-in cards will protect a CMOS
system from problems associated with “on power" fault
isolation, a widely used TTL system maintenance method.
Plugging CMOS into powered connectors has led to
latch-up failures because it allows inputs to see logic 1"
signals before V.. rises on the card. The failure is frequently
catastrophic if input current is not limited.

HiNILs lower output impedance and DC noise margin of
3.5 volts ignore large voltage noise transients that can
cause CMOS logic errors. Also, static charges large enough
to rupture CMOS oxide regions are often generated in dry
environments by movement of materials and users. A HiNIL
input gives more immunity to static and maximizes noise
protection.

Examples of HiNIL Interface Devices
f 301 imm 5-Input Power Gate -
3072 O3 Pawer NAND (Gat

350 8-Bit Multiplexe |
351 Dual 4-Bit Multiplexer

d Schmitt Tnigger $ 1S Sf
Schmitt Tnigger (OC) decode switches etc

380 BCD to Decade Decoder I
F

382 BCD to Decade Decoder discharge displays etc |

383 BCD to 7-Segment Decoder

390 Interface Buffer Series t ”_J

HiNIL reliability insurance costs little since the 1/0O
circuits—unlike filters and shielding—generally replace
other logic and drive circuits. So, don’t wait until your new
CMOS system runs into costly problems in the field. We'll
show you how to build foolproof low-power systems. Call or
write today for HiNIL application notes and specifications.

YT TELEDYNE SEMICONDUCTOR

1300 Terra Bella Avenue. Mountain View, California 94043 Tel: (415) 968-9241 TWX: 910-379-6494 Telex: 34-8416

ENGLAND: Heathrow House, Cranford, Hounslow, Middlesex, Tel: (44) 01-897-2503 Telex: 851-935008

WEST GERMANY: Albert Gebhardtstrasse 32, 7897 Tiengen, Tel: 7741-5066 Telex: 841-792-1462

JAPAN: Nihon Seimei-Akasaka Bldg. (3F), 1-19, Akasaka 8-chome, Minato-ku, Tokyo 107, Tel: 03-405-5738 TWX: 781-2424241
Additional offices in West Germany, Hong Kong and the United States. Representatives and distributors worldwide
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Cut package count ... Simplify board layout ...

Reduce equipment size ... with

MULTI-COMP’
RESISTOR-CAPACITOR

NETWORKS

! (FJI o R (@) i f
G4 i<] IR
o P - R, 100 | 470 | 2000  100pF
[{ R : rLl ol 150 500 2200 | 330pF
o s R e 200 680 | 3300 | 001,F |
oo osih w o m ww|e |
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— Re—

BYPASSED PULL-UP AND R-C COUPLING NETWORKS

. o P R [ ¢
(R 2 .'_ 18 —= i
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=y 200

. IR 220
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470 2000
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1000 4700

1500 6800

"

Sprague puts more passive component families into

dual in-line packages than any other manufacturer:

TANTALUM CAPACITORS
CERAMIC CAPACITORS
TANTALUM-CERAMIC NETWORKS
RESISTOR-CAPACITOR NETWORKS
PULSE TRANSFORMERS

TOROIDAL INDUCTORS

For more information on Sprague DIP components,
write or call Ed Geissler, Manager,

Specialty Components Marketing,

Sprague Electric Co., 35 Marshall St.,

North Adams, Mass. 01247, Tel. 413/664-4411.

HYBRID CIRCUITS

TAPPED DELAY LINES

SPECIAL COMPONENT COMBINATIONS
THICK-FILM RESISTOR NETWORKS
THIN-FILM RESISTOR NETWORKS
ION-IMPLANTED RESISTOR NETWORKS

437-2131R1

SPRAGUE

THE MARK OF RELIABILITY

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS
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Readers’ comments

are not homogeneous.

I agree, however, that the subject
of the reliability of semiconductor
devices is one of increasing impor-
tance as regards modern electronic
systems and that cost-effective
screening warrants careful and very
detailed consideration.

A. H. George
British Aircraft Corp. Ltd.
Bristol, England

n Editor’s reply: In the next issue, we
will be addressing these and other
comments to clarify several points
that have been puzzling readers.
Among other things, we will correct a
mistaken assumption in the original
report that affects a few of our graphs
and comparisons, and we will publish
revised versions of these figures.

Others first

To the Editor: I just read the article
in the Oct. 30 issue on Component
reliability, part 2. The references on
pages 91 and 92 to RCA’s C-MOS reli-
ability program presents a distorted
single point of information relative
to the overall industry standard in
C-MOS integrated circuits.

It so happens that several of the
C-MOs IC suppliers recognized the
need for commercial user-oriented
high-reliability programs and intro-
duced them between the end of
1974 and the beginning of 1975.
Such programs are the National
Semiconductor B+ Program, the
Fairchild Matrix 6, and Solid State
Scientific’s Solid Plus Program. I as-
sume that other C-MOs suppliers
who are not mentioned in your ar-
ticle or my letter also have valid, on-
going quality assurance programs.

To the best of my knowledge, RCA
was a “Johnny-come-lately™ to this
program, so it seems strange that
they were the only one mentioned in
the Electronics article.

Would it be possible some time in
the future for your magazine's edi-
torial staff to amplify on this
presently important trend among
C-MOS IC suppliers?

Walt Kalin
Solid State Scientific Inc.
Montgomeryville, Pa.
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DIGITAL MULTIMETER MODEL 71i%

>~ Go SDVM'

'&\,*Systron—Donner

smart’ DVM

Meet Model 7115, the industry's first microprocessor-
based digital mul:imeter. It does what no conventional
DVM could hope 1o do:

Automatic zero/self calibration. Using its computing
power and built-in memory, Mcde! 7115 continually cali-
brates itself against drift and ccmponent aging. Simitarly,
it detects and corrects for zero
drift and offset error. Result:
accurate readings all the time!

Self-ciagnosis. Microprocessor
power again. Out-of.limit con-
s ditions or failures are signalled

on the front pane!; internal LED’s direct the operator to their location inside.
High-speed autoranging. A rapid new S-D autcranging technique finds the

correct range, goes there immediately and reads. It's
not only a big imorovement for bench use, but systems
users can now use autoranging.

Command performances. An optiona! keyboard fcr pro-
gramming the Model 7115 allows it to linearize and nor-
malize, run comparison programs for checxing out-of-
tolerance conditions, multiply by a constant, average
readings ...ard much more.

These features, too. Up :0 100 readings/sec. + DC accu-
racy of +0.002% rdg. - Parallel programming or ASCl|
option - True RMS AC voits option - High accuracy
resistance measuring ontion.

Get the full story on the first SDVM from Scientific De-
vices, or contact us at 10 Systron Drive, Coacord, Cali-
fornia 94518. Phone (415) 676-5000. Overseas. contact
Systron-Donner in Munich; Leamingtor Spa, U K.; Paris
{Le Port Marly); Melbourne.

SYSTRON DONNER
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Editorial

The telephone gains from competition

Despite its widespread application, the
telephone led a very limited career for most of
its first century. Only in the past decade or so,
have pressures—market, governmental, and
technological—built up for changes in the
telephone’s role. Now, though, the telephone
can well be described as starting a new
career—as a data terminal—with its basic job of
handling voice communications becoming just
one of many functions.

An important key to the quickening pace of
change in telephone applications is a change
in the marketing attitude of the giant Bell
System. Where once Bell managers and
designers were only concerned with
streamlining and perfecting their system, now
the needs of users is given a lot more
consideration. Picture-Phone was a classic
example of Bell’s traditional design
philosophy, and it failed initially because few
users needed it. The emphasis has shifted
toward making the telephone more useful -
and if that translates into more profits for
Bell, it goes a long way toward explaining why
the change in thinking has been so rapid.

But behind that change is a whole range of
interrelated economic, social, and regulatory
developments that have opened a new era of
competition. The result is a new generation of
user-oriented telephone equipment, ranging

10

from computer-based private-branch
exchanges to “smart” telephones that
remember frequently-called numbers and the
last number dialed. It has taken many years,
and a large amount of foot-dragging, but now
AT&T is responding to the competition of
numerous independent equipment makers in
the factory, instead of in the courts or the
regulatory agencies.

Yet behind all of the recent changes in the
telephone is a fundamental force: technology.
Without the advances made in the past few
years in solid-state technology, to take just one
example, the whole idea of an electronic
telephone, with the resultant new functions
that electronics can make possible, would still
be too expensive for implementation. Now,
though, telephone-equipment designers all
over the world are talking about the cost
trade-offs of C-MOS vs n-channel MOS and I°L
and about light-emitting diodes and read-only
memories.

In telephones, as in so many other areas,
technology advances have sharpened the
forces of competition, which, in turn, have
sped the adoption of new technology. And,
certainly, the improvements in service, the
introduction of new functions, and the
efficiency that electronics technology can bring
to the staid old telephone are long overdue.
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/O To Go.

The Am2905/6/7 Bus Transceivers:
High-speed I/0O for your microprocessor any
way you want it. Three versions of the same
superb low-power Schottky LSI slice. Yours.
Off the shelf. Now.

Single or dual driver input ports. With or
without parity checking and generation. With
or without three-state receiver outputs.

The Am2905/6/7 have open collector outputs

that drive 50-ohm loads on terminated long
lines. They store driver and receiver data for
pipeline operation. And, with a bus-to-receiver
delay of just 17 nanoseconds, they’re ideal for
any microprocessor, bipolar or MOS.

The Am2905/6/7 are the best microprocessor
I/O’s you can get Any way you slice it.

04774 BUS
S P B
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- — [wcrazkocRw |
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Bye bye, MSI.

Say bye bye to your complicated, costly
MSI systems. The Am2900 family is here!

We started with the world's fastest, most
powerful LSI microprocessor, the Am2901.

And went on from there until now we have
eleven large scale, low-power Schottky circuits
that combine the architectural simplicity and
functional flexibility of MSI with the performance
and cost advantages of LSI. Check the block
diagram of a typical high-speed microcomputer,
and you'll find everything you'll ever need for
computation, control, communications and
storage in any high-speed microprogrammed
application.

if you like the picture, you'll love the book.
Send for the Am2900 story, and wave bye bye.

Bye bye, MSI!

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

Electronics/December 11, 1975 Circle 11 on reader service card 11



single channel

half million
opto-isolators? |- -

two independently
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four independently
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You can’t see the LEDs in our opto-
isolators...but they’re there.

That’s one reason why the No. 1 producer
of LEDs has now become a high-volume
producer of opto-isolators. Our opto-isolator
production capacity has multiplied ten times
in the past 12 months. And our line has
become broad enough to satisfy nearly every
application. For example:

General purpose. Litronix has a full line
of phototransistor/LED opto-isolators in
standard dual-in-line packages.

Low cost, If you're looking for opto-
isolators at a really competitive price, we can
offer units for less than 60¢ each in quantity
orders of 1,000.

High CTR. If you need plenty of output
current, we have models that match an IR
LED with a photodarlington sensor to give you
a current transfer ratio of 300%.

High speed. If you want ultra-fast
response, we have an opto-isolator that uses a
built-in IC to transmit data at rates up to
5 megabits per second.

Our innovative, solid-state line runs from
the simplest to the most sophisticated.

We’re a dependable source for opto-
isolators because we're a vertically integrated
company —a fancy phrase meaning that we
make everything in-house. We don’t buy any
high technology parts outside. This gives us
better quality control. Better price control.
And better delivery.

So don’t forget: our expertise in LEDs
has made us a leader in opto-isolators, too.
Solid-state reliability comes in many forms.

For details on Litronix opto-isolators
write us at 19000 Homestead Road, Cupertino,
California 95014. Phone (408) 257-7910.
TWX 910-338-0022.

No wonder
we're No.1
in LEDs

litronix
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Thinking about
custom hybrids?
Collins
has alot to offer.

If you are considering hybrids,
consider Collins. Our
capabilities include:
For Conventional Hybrids:
Thick Film
Thin Film
Laser Resistor Trim
Low and High Density
Multiple Packages

e Beam Lead
For RF Hybrids:

e Microstrip (UHF and
Microwave)
Up- and Down-Converters
Power Amplifiers
Low Noise Amplifiers (LNAs)
Local Oscillators

e Integrated RF Systems
They are proven in Aerospace and
Aviation Applications.
We meet MIL-STD-883/MIL-
M-38510.
Our capabilities include Analog/
Digital Auto Test at Temperature,
Custom Design Implementation. and |
Design Specification.
Our production facilities are among the
most advanced in the world. Collins
has, in its more than 12 years of hybrid
experience, built over 4,000 hybrid
designs. They re all in our database.
Our technical teams are eager to work l

with you.

Put us to your test.

Call: Marvin Steffen, Marketing
Manager, at (214) 690-5937.

Or write: Hybrid Microelectronics ‘
Marketing, Collins Radio Group.
Rockwell International,

Dallas. Texas 75207.

o\

..where science gets down to business

Rockwell
International
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Koss's Bastiaans believes
the ‘tailored sound’ will sell

The sound from Koss Corp.’s stereo
headphones these days is largely the
responsibility of Cedric R. Bas-
tiaans, recently named engineering
vice president for the Milwaukee-
based audio-equipment designer.

Tailor. Cedric Bastiaans wants the listener
to adjust the sound to his liking

But he’s counting on whoever is us-
ing the headphones also to take a
hand.

“Customer participation in ob-
taining the most satisfying sound is
imperative,” declares Bastiaans,
who's charged with managing re-
search and new product develop-
ment at Koss, which considers itself
the leading manufacturer in the $50
million-plus retail stereo headphone
market. “So we’ve started putting
controls on some of our products
that enable the listener to alter the
impression of the music.”

This tailoring of sound, rather
than re-creating an original sound
in exact fidelity, is relatively new.
This summer, for example, Koss,
which grossed $16.1 million in its
last fiscal year, introduced the first
stercophone that allows the user to
vary the frequency-response charac-
teristics of the driver element. And
earher, it packed eight on/off
switches in a hand-held programing
unit that accompanies a set of
quadraphonic headphones. “Each
switch mechanically or electrically

creates a very audible effect, a dif-
ferent psycho-acoustic sensation,”
Bastiaans explains.

New items. While he won’t dis-
cuss ideas he has for further prod-
ucts in the highly competitive mar-
ket, he admits that “in order to
maintain our enviable market posi-
tion, we must have new electro-
acoustical properties. We'll also go
more to active electrical controls,
and we’re developing things that
work on a rechargeable ‘nicad’ bat-
tery, for example.”

Previously chief engineer for
Koss, the Dutch-born Bastiaans
joined the firm two years ago from
Westinghouse Research Labora-
tories in Pittsburgh, where he was
manager of special devices research.
In his 10 years there, the electrical
engineer was part of the team that
in 1965 demonstrated the first prac-
tical slow-scan video-disk.

Though he enjoys the “‘real
world” of seeing his ideas become
commercial products, Bastiaans still
keeps an ear to basic acoustic re-
search. He has developed, for ex-
ample, a new driver for ste-
reophones “that probably has the
widest response of any dynamic
driver in existence,” he claims. Koss
has also “supplied a few calibrated
copies of the transducer to research-
ers working with supersonic fre-
quencies and their application to
deaf-born children.”

Williams will be looking for
excellence at NASA

When the National Aeronautics and
Space Administration created the
new headquarters job of chief engi-
neer, it called on Walter C. Williams
to fill it. A veteran of NASA’s early
years, Williams believes that “the
chief engineer has halfway dis-
appeared” from the Federal person-
nel rolls. “Instead he becomes a
project manager and pretty soon his
biggest concerns are costs and
schedules”—and not engineering.
Changing emphasis. That’s not
the way it will be if Williams has his
way. He returned to the space
agency in October after 11 years at
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The new package
from the leader:

Precision Graphics at an
alphanumerics price.

Not just graphing. Graphics from the
graphics specialist. The key is infor-
mation capacity. Tektronix' new 4006-1
offers far and away the hignest output
density of any terminal in its price
range: 1024 X by 780 Y viewable points;
2590 alphanumeric on screen
characters.

It's all you'd expect from the company
serving all your graphic needs . . .
priced competitively with most alpha-
numerics.

Immediately compatible with most
mainframes. Thanks to proven inter-
faces. Time-tested software. Great new
usable software packages And expert
maintenance anywhere in the world.

And rely on Tektronix to do it right.
The 4006-1 is our biggest breakthrough
towards making the power of graphics
affordable for everyone. Just $2995

b 529950 |

TEKTRONIX
L

Circle 15 on reader service card

for openers. Lease price $150 per
month on a two year lease, includes
maintenance. Plus peripheral options
like our 4631 Hard Copy Unit for up to
four 4006-1's, with 8Y2"x11" copies,
and 4923 Digital Cartridge Tape
Recorder. And as fine a package of
technical support as you'll find for any
terminal anywhere.

Check it out: we're graphic leaders

for some mighty good reasons. Your
local Tektronix Sales Engineer can give
you the whole story. Or write:

Tektronix, Inc.

[nformation Display Group
P.O. Box 500

Beaverton, Oregon 97077

’f@;




THE NEW 4151.

WORLD’S FIRST

MONOLITHIC IC VFC.

Raytheon Semiconductor
introduces the 1151 Voltage-
to-Frequency Converter. $5 in
lots of 100, versus $30 to $60
for other VFC's —there is no

comparison. And that's not all.

The 4151 comes in a standard
S-pin dual in-line package or
a TO-5 metal can. The pulse
output is compatible with all
logic forms. 1t has high noise
rejection, single-ended input
referenced to ground. And it

<«

provides frequency-to-voltage
conversion, too. It's the simplest
and most cost-effective method
for analog-to-digital conversion.
And Raytheon Semiconductor
is the only company with a
device like it.

Contact Raytheon Semi-
conductor or your local distrib-
utor for complete details. For
your free saniple, write Raytheon
Semiconductor on your company
letterhead.

¥

RAYTHEON SEMICONDUCTOR

Dept. 4151, 350 Ellis Street, Mountain View, CA 94042
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Chief engineer. Waiter Williams at NASA
hopes that mistakes won't be repeated.

California’s Aerospace Corp., where
he most recently served as vice pres-
ident and general manager of the
Vehicle Systems division. In his new
assignment, Williams is responsible
for reviewing the technical quality
of engineering and planning for all
NAsA programs. He’ll report to
NASA chief James C. Fletcher.

An aeronautical engineer by
training, Williams has already be-
gun tracking NasA efforts like the
space shuttle, visiting field installa-
tions of the agency and its contrac-
tors. Although he has yet to initiate
program reviews, Williams expects
his interests will reflect NASA’s
budget, with “the big programs get-
ting more of my attention.” Funda-
mentally, his rule for all engineering
specialties is straightforward—les-
sons need to be learned and applied
from past mistakes. “If you’re going
10 make a mistake.” he says, “God,
let’s make it a nice new original
one.”

Mechanical failures. Problems
with electronics that the 56-year-old
engineer has observed “could al-
most be described as mechanical—
failures of piece parts, for example,
often caused by contaminants, bad
bonds, or connections.”

More than most agencies, NASA
may be prone to such difficulties,
Williams says, and he acknowledges
that NASA’s tight budgets and few
new project starts are making it dif-
ficult to maintain industry interest.
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CAPACITANCE
RANGE
1pF to 10uF
~
21
TEMPERATURE
Characteristics

\ — —J

Voltage Range
25 to 500 Vdc

L _
Encapsulated
by
“JET-SEAL"

! Meet or Exceed
Requirements |

| of MIL-C-20
MIL-C-11015

L As applicable

|

Miniature Ceramic Capacitors

WIDEST SELECTION OF MINIATURIZED CERAMIC

CAPACITORS IN THE INDUSTRY!

Erie is in the Red Cap winner’s circle because of a welll engineered component
that’s backed by a unique process control system. Combine this with talented,
motivated people and you have Erie as the leader in its field. These tiny high
quality capacitors:are not new . . . but they are the best. Qur customers

attest to it. Our test laboratories prove it.

Red Cap dielectrics are manufactured by Erie’s exclusive Monobloc Process®
... @ modern, time-proven ceramic film technology. And tough environmental
extremes rautinely are endured by our own Jet-Seal, a hard, bright red polymeric
protective coating. (The superior aesthetic appearance of Jet-Seal comes
to you at no charge.)

Erie RedCaps have it all. 21 temperature characteristics. 1pF to 10uF
capacitance range. Ratings from 25 to 500 Vdc. You name the application . . .
we've got a Red Cap for the job. Ali this is due to Erie’s total in-house capability
... from exclusive ceramic formulations to unique packaging. So on your very
next buy of ceramic capacitors, do it the easy way . . . specify Erie Red Caps.

Write TODAY for Red Cap brochure 8000 . . .
or call our nearby factory representative.

ERIE TECHNOLOGICAL PRODUCTS, iNC.
Erie, Pennsylvania 16512
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WhY more engineers
than all other microcom

The 8080 system comes with four CPU options, twenty-five performance matched
peripheral, /O and memory components, and the industry's most useful software and
hardware development systems. We've had the 8080 in volume production since
April 1974 and there are now major second sources. These are just a few of the reasons
why more engineers use the Intel 8080 system than all other microcomputers com-
bined. Join them and you'll eliminate complex random logic, save design time, and get
your products to market faster and at lower cost.

Start by replacing hundreds of TTL packages with the three LSI circuits in the
MCS-80™ CPU Group— the 8080A CPU, 8224 Clock Generator and 8228 System
Controller. Built into the Intel 8224 and 8228 are many of the extra functions that most
designs require, such as TTL & MOS clocks, auxiliary timing functions and current
MCS-80™ SYSTEM COMPONENTS sinking capability that keeps memory
and I/O interfaces simple.

A dozen I/O and peripheral

Part No. | Description
CPU GROUP 8080A 8-bit Central Processor Unit, 2us cycle

8224 Clock Generator circuits that attach directly to the
8228 | System Controlier system bus make it easy to add on
CPUOPTIONS | 8080A-1 | 1.3uscycle peripheral subsystems. Five are

operate under software control in
numerous modes and can often re-
place up to 75—or more—TTL
10l oF 8 DIy DAcodsr. packages each. For example, the
Driver (8107B) Intel 8251 Programmable Communi-
| Bﬂ‘wnmggn“_,m no| cation Interface provides virtually
o b all serial data transmission protocols
Bus Driver. Inverting in use today, including IBM Bi-Sync.
Or, for easy interface to printers, key-
boards, displays and motor drives,
use the 8255 Programmable Peri-
niroler’ | pheral Interface. You can reorganize

173 ; (8

K I8 | -

i\ A S B‘a ddl
&

PROMs 8604 512x 8, 100 ns

e B g L R its 24 I/O lines with software as your
8704 512 x 8 Erasable, 450 ns needs change.
8708 1K x 8 Erasable. 450 ns You have thirteen options in
ROMs 8302 2568, 1us performance matched standard
Garen | ok rs 8k e memory circuits, such as 16K ROMs,
RAMs 5101 256 x 4 Static CMOS, 650 ns 8K erasable PROMs and 4K RAMs
8101-2 | 256 x 4 Static, 850 ns for high density at low cost, plus
81022 | 1Kx1SNatic,Bo0ns CMOS RAMs for lowest power.
8102A-4 | 1Kx 1 Static, 450 ns :
81078 | 4Kx 1 Dynamic, 420 ns You also get four CPU choices,

8111-2 | 256 x4 Static C°'”"f°” /0.850ns | including the MB080A for operation

*Available 1st quarter 1976.



use the Inte] 8080 system
puters combined.

at =55 to +125°C, and the 8080A-1 with a 1.3 microsecond
instruction cycle for higher speed applications.
To help minimize system

development time use the
third generation Intellec®
MDS microcomputer hard-
ware/software develop-
ment system. This de-
velopment system
with its unique ICE-
80 in-circuit emu-
lator lets you
simultaneously
debug software
and hardware,
from initial proto-
typing right through
production. The Intellec
MDS is supported by six comprehensive software packages including a macro-
assembler, ICE-80 interactive software driver and a diskette operating system.

In addition to the software packages in the development system, three cross
product software packages are available on magnetic tape and on several time share
networks. The Intel 8080 system is also supported by the industry’s largest user’s
library, training courses and field applications assistance.

Start now with the new MCS-80 System Design Kit. It's a complete system for
only $350 and includes: An 8080A CPU, Clock Generator, System Controller, Pro-
grammable Communications Interface and a Programmable Peripheral Interface. You
also get two | of 8 binary decoders, 256 bytes of static RAM, two kilobytes of erasable
PROM (with the system monitor supplied in one kilobyte), a PC board, clock crystal,
connectors, other assembly parts, plus a user's manual and programming manuals.

To order the MCS-80 kit, contact our franchised d:stributors: Almac/Stroum,
Component Specialties, Cramer, Elmar, Hamilton-Avnet, Industrial Components,
Liberty, Pioneer, Sheridan or L.A. Varah.

For your free copy of the new 8080 system brochure and our Intellec MDS
brochure, write: Intel Corporation, 3065 Bowers Ave., Santa Clara, Calif. 95051. For
$5.00 we'll send you a copy of our new 236 page 8080 Microcomputer Systems
User's Manual that includes complete hardware, software and interfacing data for
all 8080 systems.

8251
PROGRAMMABLE COMMUNICATION
INTERFACE

|nte| Microcomputers. First from the beginning.
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HP's new 75 MHz Timer/Counter
is easily held in your hands.
Take a look at the front panel:
Never before has there been so
much counting capability in
such a small package at such a
small price. Seven other modules
snap on to convert to other instru-
ments — including a DMM — or
to connect to the HP Interface Bus.

\ﬂsw

is is arack-full of
counter capability.

Features include: 1 nsec time
interval averaging * autoranging of
frequency, frequeney ratio, period
average, time interval average
» full complement of triggering con-
trols, monitor LEDs * preset ECL
and TTL thresholds * an astonish-
ingly low price of only $910* total
for 5308A module with 5300B

mainframe. * Domestic USA price only.

HEWLETT hp, PACKARD

Sales and service from 172 offices in 65 countries.
1501 Page M1l Road, Palo Alto, California 94304
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Use your EBG to order the
catalogs you need. Last year,
80,000 requests for catalogs
were generated through the
use of EBG Catalog Inquiry
Cards. Put EBG to work for
you—and your company.

20

uyers'
uide

%
Need acurrentcatalog?
Electronics

THE ACTION BOOK

Hil!

1

|

Meetings

Third Annual Symposium on Com-
puter Architecture, IEEE, Hilton Inn,
Clearwater, Fla., Jan. 19-21.

On-Line Systems, 1976-1986, Amer-
ican Institute of Industrial Engi-
neers, Quality Inn—Pentagon City,
Washington, D.C,, Jan. 19-21.

Reliability and Maintainability Sym-
posium, IEEE et al., MGM Grand Ho-
tel, Las Vegas, Jan. 20-22.

Design and Finishing of Printed
Wiring and Hybrid Circuits Sym-
posium, American Electroplaters’
Society (East Orange, N.J.), Fort
Worth Hilton Inn, Fort Worth,
Texas, Jan. 21-22.

Data Base Systems, American Insi-
tute of Industrial Engineers, Quality
Inn—Pentagon City, Washington,
D.C., Jan. 21-23.

Power Engineering Society Winter
Meeting, IEEE, Statler Hilton Hotel,
New York, Jan. 25-30.

ISSCC-76, International Solid State
Circuits Conference, IEEE, Sheraton
Hotel, Philadelphia, Feb. 18-20.

Compcon Spring, IEEE, Jack Tar Ho-
tel, San Francisco, Feb. 24-26.

Federal DP Expo 76 (Data Process-
ing in the Federal Government), In-
strumentation Fair Inc. (Beltsville,
Md.), Sheraton Park Hotel, Wash-
ington, D.C., March 2-3.

ACM Conference on Programing Mi-
cro/Minicomputers, Association for
Computing Machinery (New York,
N.Y.), Delta Towers Hotel, New Or-
leans, March 4-6.

IECI *76—Industrial Applications of
Microprocessors, Process Measure-
ment, and Failure Mode Analysis,
IEEE, Sheraton Hotel, Philadelphia,
March 8-10.

Ninth Annual Simulation Sym-
posium, Society for Computer Simu-
lation, ACM and IEEE, Sheraton-
Tampa Motor Hotel, Tampa, Fla.,
March 17-19.
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So good...
you can actually feel the difference!

O i ST e O A 1

BOURINS announces an ADVANCED

building-block potentiometer...

... with a velvety smooth control feel
that will enhance the quality image of
your equipment. [t's BOURNS® new
Model 80 Building-Block potentiometer.

The Model 80 incorporates a unique
new shaft torque control device which
enables us to produce an advanced
modular potentiometer with a smeoth,
consistent high quality “feel” . ..
regardless of the number of modules
ganged on a single shaft (shaft torque
only .3 to 2.0 0z.-in.).

MODULAR VERSATILITY,
FACTORY ASSEMBLY

Bourns modular concept combines the
design versatility of advanced building-

Cormet or canductive  Multrwire wiper 2ssambly
plastic slement

on coramic substrates

One piece metal bushing
and frent plste assembly, _
nicksl plate finish

Torque centrol device

7~

Integrally melde:: positive
mechanical steps
Postvs coupled rotors for |
minimum backlash

Sait-extingnshing,
fire rosestant
thermeplastic body
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block construction ... with factory as-
sembled reliability and quality control.
All Model 80 potentiometers are built
to your “prescription’ by full-time
production personnel, under the
supervision and control of the industry’s
most respected quality assurance
orgamization. High-volume assembly
techniques, plus mass-produced
modular components stock means fast

delivery . . . at competitive prices.
CERMET OR CONDUCTIVE
PLASTIC

Bourns Model 80 is available with
either cermet or conductive plastic
elements in virtually all linear and non-
linear tapers. Element types may be
mixed in multiple section units.
INDEPENDENT LINEARITY IS
+59%, . .. offering more precise phasing
of patentiometer output to panel
calibration.

SUPER SETABILITY

A multifinger wiper and precise
resisiive ink formulations provide tight
197, CRV in both cermet and conductive
plastic elements. This — combined
with a smooth, no backlash feel —
makes for easy, accurate operator
settings.

STANDARD TAPERS

ANCE

RESISTA

10 20 30 40 ® 60 70 80 %0 100
PERCENT EFFECTIVE €LOCKWISE ROTATION

NO SHARP KNEE ON TAPERS

Model 80 audio tapers provide a smooth
“knee”, which allows improved
setability within the crossover area on
both cermet and conductive plastic.

FREE SAMPLES
Write on your
company letterhead
and tell us about
your application.
We'll send you the
Madel 80 that best
suits your needs.

TRIMPOT PRODUCTS DIVISION

1200 COLUMBIA AVENUE, RIVERSIDE, CALIFORNIA 92507
PHONT 714 684-1700 TWX 910 322-1252 CABLE BOURNSINC
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SIEMENS

Strategically located facilit

Dedicated customer service has long been a Siemens
commitment. One especially strong in the United
States. In addition to expanding operations in the
areas of electronics, telecommunications, testing,
and radiation therapy, we recently broadened

our medical capabilities by constructing a new
X-ray equipment manufacturing facility near
Hartford, Connecticut.

For over 127 years Siemens has maintained
continual leadership in most every phase
of electronics and electrical engineering.
Medical and industrial X-ray systems.
Respiratory and patient monitoring
devices. Radiation therapy equipment.
Operating room systems. Speech

and hearing instrumentation. Industrial
controls. Central Office and PABX
telephone systems. Telex. Microwave test
and transmission equipment.

And electronic components.

Siemens employs over 3,000 people in
some 34 branch offices, 31 service
centers and 6 warehouses from coast to
coast. All strategically located in key
markets to better serve our customers.

To learn more about Siemens and the
quality products that have helped
establish our reputation in electronics
and electrical engineering, write for
our new comprehensive brochure:
Siemens in the United States.

Siemens Corporation
186 Wood Avenue South, Iselin, N.J. 08830
(201) 494-1000

..1o better serve our customers.
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UNITED STATES CORPORATE HEADQUARTERS
ISELIN, NEW JERSEY
Customer service, product assembly and warehoassing

ELECTRONIC SYSTEMS PLANT
CHERRY HILL, NEW JERSEY
Test and communication equipment

COMPONENTS PLANT
SCOTTSDALE, ARIZONA
Semiconductors and other electronic components
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NEW YORK CITY OFFICES
GENERAL MOTORS BUILDING, NEW YORK
Financial and planning center

RESEARCH AND DEVELOPMENT LABORATORY
MESA, ARIZONA
Semiconductors and other electronic components

TELECOMMUNICATIONS ENGINEERING DIVISION
CHERRY HILL, NEW JERSEY
Telephone and telegraph equipment development

ty

|3

NE

MEDICAL SYSTEMS PLANT
CHESHIRE, CONNECTICUT
X-ray and electromedical equipment
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Interested in network variety?
Select from a spectrum of 347 standards.

Allen-Bradley has the popular configurations you need. Pull-ups, Pull-downs. Line
Terminators. Networks to complement Core Memory Sense Amplifiers. TTL to
ECL Translators. O-Pad Attenuators. All styles available from your Allen-Bradley
Electronic Distributor. Call for specs or check your EEM Catalog. If you
need specials, contact your local Allen-Bradley district office for fast
turn-around. Ask for Publication 5840. A-B is an experienced twin-
film manufacturer, i.e. precision thin film and thick film.

%W./)/Aﬁ/ W(/Q/L@{,& ’

...room for more
resistors, higher
power ratings, larger
resistance values.

Py .
Aget 7 7/ el 7

as a special feature.

.fj 7

o (V2277 o 1oentd
for visual inspection.

-

Z ) /
.
&

for mechanical stability.

aids orientation and indicates
number of pins. Blue-14 pin;
green-16 pin.

'Quality inthe best tradition.

@ ALLEN-BRADLEY

Electronics Division EC111
xomyy Milwaukee, Wisconsin 53204
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Fairchild predicts
billings increase
for semiconductors

CCDs gain ground
for dense
RAM designs

Motorola to sell

900-MHz land-mobile
turnkey systems

Electronics/December 11, 1975

Electronics newsletter

Fairchild Camera & Instrument Corp. estimates U. S. semiconductor
industry bookings will climb from about $525 million for this quarter to
approximately $760 million in 1976’s fourth quarter, with billings going
from $475 million to about $675 million for the same period. Speaking
at a semiconductor forum sponsored by Morgan Stanley & Co., New
York-based investment banking firm, Paul Wittrock, Fairchild’s manager
of forecasting, projected U. S. semiconductor consumption climbing 8%
to 9% per quarter next year and possibly 10% in the fourth quarter. *‘In
total, then, we expect a little over 30% growth in 1976."" Essentially,
he says, Western Europe will have a no-growth year for semiconductors,
and Japan will lag behind the U. S. by at least six to nine months.

C. Morris Chang, Texas Instruments’ semiconductor group vice presi-
dent, predicted the U. S. bipolar logic market would jump from $265
million in 1975 to $357 million next year, and to $447 million in 1979.
Chang also says the magnetic bubble memory device market should
‘“‘well exceed’’ $100 million by the end of 1979 (*‘not including IBM""),
and he estimated 1980 bubble prices at 10 millicents per bit. He also
indicated that TI would begin sampling a 16-kilobit n-channel RAM within
three to four months.

With an eye on the future, Texas Instruments researchers are working on
a charge-coupled cell design for random-access memories that’s potentially
simpler, two times smaller, and no slower than the one-transistor cell that’s
used in today's 4-kilobit RAMs. Significantly, the TI approach, still in
early development, uses the conventional silicon-gate RAM process with
only one extra mask step. But the cell could be built with a double-level
polysilicon process with a further decrease in cell size.

What's so attractive about the TI approach is its simplicity. Each bit
site consists of a single gate beneath which lie two regions—a doubly
ion-implanted storage region and a transfer region. Logic is read out simply
by switching the gate on and off and changing the surface potential between
the storage and transfer regions. Thus, each RAM cell requires only two
connecting lines (a word line and a sense line) in contrast to the three
access lines required in the one-transistor version. Yet the CCD RAM
could use the same voltages and clocking as the conventional 4-kilobit
RAM.

This approach to RAM design is gaining momentum as a way of
achieving the next level of complexity above the soon-to-appear 16-
kilobit device. Known to have strong CCD-memory programs are Intel,
Fairchild Semiconductor, and RCA in this country, as well as Philips in
the Netherlands.

Motorola’s Communications division in Schaumberg, 1ll., will market all
the equipment necessary to operate 900-megahertz land-mobile cellular
radiotelephone systems (see p. 90). Motorola will sell the equipment instead
of using it because the FCC forbids a company that makes the equip-
ment for a mobile system to operate it. A non-manufacturer, AT&T,
will start in 1976 to operate a mobile-only cellular system.

Martin Cooper, Motorola’s director of systems operation, says his
company plans to provide turnkey systems, including base-station radio
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and switching terminals to interface the radio and phone equipment, as
well as both types of telephones. The system will be compatible with Bell’s
and permit users to switch from one to the other.

More firms show More and more firms are throwing their resources behind computerized

tomography, a fledgling X-ray diagnostic technique that some companies

LT Lo Rl figure may tap a billion-dollar market worldwide. Led by U.S. X-ray giant

General Electric Co., no less than a half-dozen new aspirants unwrapped
their plans last week.

Britain’s EMI Ltd., which pioneered the equipment to produce cross-
sectional X-ray pictures of head and body [Electronics, Sept. 4, p. 65],
was joined by Picker Corp., Varian Associates, Philips, Syntex, Artronix,
and CGR, as well as earlier entrants Siemens, Pfizer, and Ohio-nuclear.
And representatives from Litton and Searle said units are in design.

AMD develops Look for the industry’s first 4-kilobit version of the popular 2102 1-kilobit
_kilohit static random-access memory to be in production by Advanced Micro
fast 4-kilobit Devices in the first quarter of 1976. The part, which zlavill range in speed
static RAM from 500 nanoseconds to 200 ns, is as fast as 1-kilobit statics. It will
be offered as the 9130 (4 kb by 1 bit) and the 9140 (1 kb by 4 bits).
The devices operate from a single S-volt supply and are specified at a
maximum of 710 milliwatts.

While AMD is increasing static RAM density, American Microsystems
Inc. is pushing speed. Due in next year’s third quarter is a 1 kb n-MOS
static RAM that will compete with Fairchild’s bipolar 93415. The AMI
part, designated 4025, will come in 60, 80, and 100 ns ranges. And AMD
is about to start production on a 16 kb dynamic n-MOS RAM, aiming
at a 32,000-square-mil chip with worst-case access times of 300 to 350

ns and a worst-case operating power of 720 mW.

TI’'s Toombs In an apparent move to bolster its integrated-circuit capability, Texas
Instruments has named Dean Toombs director of the Integrated Circuits
named head division at its Houston facility. Toombs has been director of technology
of IC division for the Semiconductor Products division in Dallas. This move will also
enable Toombs to better evaluate the relative merits of integrated-

injection-logic technology and MOS technology.
TI is known to be evaluating a 16-bit I2L microprocessor chip and a
4-kilobit random-access memory, as well as a host of other I’L digital

products for computer applications.

Addenda Troubled General Automation Inc. (see p. 70) surprised industry ob-
servers—and itself—last week by reporting a slim $7,000 net profit for
its first quarter, ended Oct. 31. Achieved primarily by further cuts in costs,
the black ink comes after three quarters of major losses. . . . Introduction
of the General Electric-designed CRD-8 microcomputer will be delayed
indefinitely. A technology-transfer agreement signed by GE and Solid State
Scientific Inc. of Montgomeryville, Pa. [Electronics, Feb. 6, p. 46], calls
for Solid State Scientific to convert the control processing unit of GE’s
CRD-8 from a TTL-MSI circuit board into a C-MOS-on-sapphire chip.
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Introducing ChipStrate
power SCRs and triacs.

We take adglﬁss- The reliability of a package for the P_robgfm_s SSSO-
passivaled P price ofachip.Upto55Aand 800V, Wit

(apower SCRor

triac), mount itona
solderable ceramic sub-
strate, test it and specify it.
That’s a ChipStrate.

Save a bundle over con-
ventional components.
Because we’ve eliminated
the expensive metal pack-
age, ChipStrates cost up to
40% less than packaged
devices. And they take up
a good deal less space on
the board.

Improve the reliability
of your circuit. ChipStrates
come with the same
guaranteed performance

unmounted chips.
Send for our
specifications as apack-  free brochure. ChipStrate
ageddevice. Anddueto ~ SCRs and triacs are avail-
their improved thermal able in currents from 3A
design, they can handle to 5S5A and in voltages up
more power, more reliably  to 800V. Our brochure
than either a packaged tells the whole story. Just
device or a chip. circle our number on the
No special equipment,  reader service card.

no risks. ChipStratesare ~ Unitrode

complete devices —attach  Corporation, %

them to a heat sink or 580 Pleasant
directly onto thick-film Street, ¢
metalization. No need fora Water-
heavy investment in capi- town,
tal equipment, no worries  Mass.
about yield, none of the 02172.

™ ChipStrate is a trademark of Unitrode Corporation.

= UNITRODE
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Sears Roebuck, look out.

Introducing Digital’s Direct Products offered include micro- The Digital Direct Sales Catalog,.
Sales Catalog. The world’s first computers, logic modules, termi- A 9% discount.
catalog to offer computers and nals, even things like cabinets, A 100% convenience.
computer-related products by connectors, supplies, and

B it : . For your free copy, call 800-225-9480
mail, with off-the-shelf delivery. accessories. (Mass. 617-481-7400 ext. 6608).

In addition to the convenienceof  You get a 10-day free trial period, (3¢ write: Components Group,
catalog buying, you also get a nifty  plus our standard 90-day warranty. Digital Equipment Corp., One

5% discount on quantities to 49, (Though since we're selling by Iron Way, Marlborough, Mass.
plus another 4% if you send cash mail, you do have to install the 01752. (Catalog sales to U.S. only.)
with your order. equipment yourself.)
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Injection logic
moves to production

at Signetics

New 5-volt LS| devices
designed for peripheral and
memory applications will
operate above 10 megahertz

Convinced that the high speed, low
power and small size of integrated
injection logic make it the tech-
nology of the next computer gener-
ation, Signetics Corp. has moved its
three-year R&D effort into an on-line
production schedule for a new 5-
volt LsI logic family. The move fol-
lows its recent decision to drop out
of C-MOS (see p. 82).

The Sunnyvale, Calif., firm joins
at least three semiconductor giants
with I2L development programs in
the digital area. Texas Instruments,
having already announced an I’L
microprocessor—the 0400—is ex-
pected to follow with more micro-
processors and memories. Fairchild
Semiconductor is preparing a 4,096-
bit random-access memory for sam-
pling, and Motorola Semiconductor
Products is planning to introduce a
host of LsI peripheral data-process-
ing circuits.

Signetics is also developing I°L
chips that combine analog and dig-
ital circuits for consumer, industrial
timing, and instrumentation uses
(see “I’L looks good to RCA also™).

Coming next year. Already sched-
uled by Signetics for first-quarter in-
troduction are two I°L peripheral
devices. One is a character gener-
ator/checker, the AX-01, that is pin-
to-pin compatible with Motorola
and Fairchild’s transistor-transistor-
logic generator parts. The other is a
first-in first-out shift register, the
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AX-03, for magnetic-tape systems.
Planned for later in 1976 are a di-
rect-memory-access chip, a 64-
word-by-9-bit  first-in  first-out
memory, a 16-word-by-8-bit last-in
first-out memory, and a 16-by-16-bit
multiplier.

Significantly, all of Signetics’ new
I2L circuits will operate at 10 mega-
hertz and higher. That is three to
five times faster than equivalent
MOs products and practically as fast
as today’s standard TTL devices.
Also, the I2L chips are half as large
as TTL dice, pointing to lower manu-
facturing costs once high-volume
production begins.

Stan Bruederle, advanced product
planning manager, Logic division,
has nothing but praise for injection
logic. “From what we’ve seen in the

development area,” says Bruederle,
“we’re sold on I°L for computer ap-
plications. We're already seeing
speeds in the 5-to-10-nanosecond
range, and potentially we think I°L
can operate down as fast as 2 ns.”
Mainframe interest. Because of
the high-speed LsI performance,
Bruederle detects strong interest in
I’L products throughout the com-
puter industry. “Mainframe-com-
puter manufacturers are especially
enthusiastic about I2L for main-
frame controllers,” says Bruederle,
“because the circuits interface di-
rectly with ECL [emitter-coupled
logic] main-memory systems. Pe-
ripheral-equipment manufacturers
are high on I2L because it not only
gives them an LSI function in
straight digital applications like

MOS or 2L technology.

I°L looks good to RCA also

RCA Corp.'s Solid State division in Somerville, N.J., is developing inte-
grated-injection-logic circuits for four major applications areas: television,
time-keeping, instrumentation, and automotive [Electronics, Nov. 27,
p. 36]. For several months it has performed what vice president and division
general manager Bernard V. Vonderschmitt calls an *‘objective analysis be-
tween dense bulk complementary metal-oxide-semiconductors [in which
RCA is the industry leader], silicon-on-sapphire and I2L, and looking at the
tradeoffs. The conclusion? I2L **definitely will have its place and will be com-
petition for C-MOS and eventually SOS,"" he says.

Although reluctant to go into detail, Richard L. Sanquini, director of bipo-
lar integrated circuits at RCA, says a ‘‘logical use" for the i2L linear-digital
process is in the horizontal and vertical drives of TV receivers. An |2L device
could stabilize the vertical sweep in marginal TV reception areas on its own,
without help from externally adjusted devices, such as potentiometers. But
he's quick to note that this same function can be executed with either C-

"“Some interesting conclusions can be reached from the comparisons of
C-MOS bipolar versus 2L technologies,” says Sanquini. ‘‘For example,
when using dynamic logic, C-MOS chip area efficiency is superior to I2L,
but the I2L linear/digital process is simpler because it requires less process
steps than C-MOS/bipolar.”” The actual chip area required is a standoff, he
says: I2L uses 60 mils? per bit, C-MOS uses 56 mil2 per bit.
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memory controllers, but the tech-
nique can also perform analog and
linear functions on a single chip.”

Bruederle points to a disk drive as
an example. “Analog data off the
disk must be converted to digital
data,” he says, “and here IL is per-
fect, since one circuit process can
handle the entire job.”

All Signetics’ 1°L devices are built
with the company’s standard
Schottky production process. The
family will also include some low-
power Schottky LSI parts (for ex-
ample, a controlled store switch for
applications requiring very high
speeds). An I°L version of the com-
pany’s 8-bit n-channel MOS micro-
processor, the 2650, is currently un-
der evaluation, as are 1°L designs for
linear/digital applications. O

o Solid state

MQOS switch turns on
to a high 180 V

Conventional MOS integrated cir-
cuits have a frustratingly low output
voltage—well below 100 volts at
best. When they need a higher volt-
age but also need to combine it with
low power and low current, they
usually add aluminum gates, and
other steps that complicate the
metal-oxide-semiconductor process.

Now, however, a group of electri-
cal engineers at Stanford Univer-
sity’s Electronics laboratory in Palo

Alto, Calif., has built p-channel MOS
switches with drain-to-substrate
breakdown voltages as high as 180
volts. And they’re using standard
silicon-gate technology and requir-
ing no additional processing steps.
The developers, Krishna Saraswat,
James Meindl, and Josef Berger, us-
ing a variable positive-feedback
technique, are able to drive 100-v
MOs-switch outputs with low-level
stages as far downas Sto 10 v.

“In most of its high-voltage oper-
ations,” says Saraswat, “the MOS
transistor is used to drive some sort
of transducer where it acts as a
series switch, turning the high volt-
age on and off to the load.” In such
an operation, he says, the source is
always grounded, and the drain
must sustain the high voltage.
“Since the maximum field intensity
is at the drain-gate interface,” Sa-
raswat continues, “it is the drain-
substrate junction that needs to be
protected against breakdown.”

Field plate. To do this, he and his
coworkers have developed a new
structure that combines a normal
MOS transistor and a diode with a
field plate (see diagram). In essence,
a polycrystalline-silicon field plate
negatively biased with respect to the
substrate is placed above the curved
edge of the pn junction. The electric
field is decreased, allowing a corre-
sponding increase of the junction re-
verse-bias voltage. The field plate is
partly over the channel, serving as a
gate and keeping the channel on be-
cause of its bias.

SILICON
DIOXIDE

INPUT
GATE

SOURCE

POLY SILICON

” /

SILICON

Voltage booster. High-voltage MOS device is obtained by combining normal transistor and
diode with a “'field plate’ biased negatively with respect to the substrate.
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To control the switching action of
the transistor, another gate is placed
near the source end of the channel.
An intermediate p region is diffused
between the two parts of the chan-
nel lying below the control gate and
the field plate. “Thus, it is floating in
terms of potential,” says Saraswat.
“That is, the intermediate p region
is not connected electrically to any-
thing except the channel.”

One difficulty with such high-
voltage MOS devices used as
switches is that the level of signal
available from the low-voltage
stages is not enough to drive the
output stage, thereby seriously af-
fecting switching speed and effi-
ciency. This difficulty, says Saras-
wat, is overcome by providing
positive feedback—adding a volt-
age-variable MOS capacitor from the
drain to the gate of the MOS transis-
tor that drives the output stage.

Area reductions. In this arrange-
ment, the amount of feedback de-
pends on the initial gate voltages of
the transistor; for 0 on the gate,
feedback is almost nil, and for 1,
there is heavy positive feedback.
When the gate voltage is greater
than the threshold voltage, the in-
version layer lying under the capaci-
tor gate physically meets the drain
of the capacitor, and the MOS ca-
pacitor is connected between the
transistor gate and drain.

“However, when the situation is
reversed, there is no inversion, and
the MOS varactor is now connected
between the gate and the substrate,”
says Saraswat. “The only capaci-
tance is that between the gate and
the drain.” This permits a control-
lable part of the drain voltage to
drive the gate during the on condi-
tion only. O

OptiE:s

Light valve
processes images
Enhancing the quality of a picture is
a cumbersome process if conven-

tional wet-chemical film or special
electronic devices are used. The pro-
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cess could be simplified if the image
could be manipulated without first
having to be reproduced as elec-
tronic signals in vacuum tubes or
semiconductor devices or on a pho-
tographic film.

Accordingly, scientists at Hughes
Aircraft Co.s Malibu, Calif. re-
search laboratories have been work-
ing to improve a liquid-crystal de-
vice called a light valve, with which
an image can be captured, en-
hanced, and transmitted. Originally
developed several years ago, the
light valve has now reached the
point where resolution and sensi-
tivity and response tests indicate
“impressive performance character-
istics,” says Alex Jacobson, associate
manager of the Exploratory Studies
department and head of the project.
Intended applications include en-
hancing the image quality in big-
screen theater-television systems,
and, in the future, to provide real-
time input for optical data-process-
ing systems.

In optical data processing, the
valve’s real-time characteristic gives
it a big advantage over the time de-
lay required for use of photographic
film for the image input. A coherent
output from the valve may be ob-
tained by using a laser as a light
source to modulate it. Some author-
ities say optical processing could
have an economic edge over digital
techniques in handling such com-
plex visual elements as analyzing
large picture patterns and process-
ing synthetic-aperture radar data.

Faster response. To begin with,
Hughes looked for ways to over-
come the principal limitation of the
liquid crystal—the relatively slow re-
sponse time. The group found that
by using a different crystal fabrica-
tion technique to develop a hybrid
field-effect mode, the speed could be
improved by nearly an order of
magnitude.

The resulting light valve is a
simple, compact, solid-state low-
power device that requires 6 volts
rms at 10 kilohertz. Resolution is 60
lines per millimeter at a 50% modu-
lation-transfer function and 100:1
contrast. Sensitivity at full contrast
is 100 microwatts per square cen-
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Light sandwich. Image striking cadmium-sulfide film in Hughes Aircraft Co. light vaive mod-
ulates the photoconductive layer's resistivity so as to vary the voltage applied to the liquid
crystal. Qutput image can be enhanced by varying the liquid crystal characteristics.

timeter at 525 nanometers. Re-
sponse time is 10 microseconds for
excitation and 15 microseconds for
extinction.

As the diagram above indicates
the light valve has a sandwich struc-
ture that uses light-blocking layers
to separate the photoconductive
cadmium-sulfide film from the lig-
uid crystal. The dielectric mirror is
important, both to keep light from
the liquid crystal leaking back
through to the photoconductor and
to serve as the reflecting element for
the projection light.

Switching. Essentially, the device
works by applying and switching ac
voltage between the conductive
electrodes. The imaging light modu-
lates the resistivity of the photocon-
ductor in direct relation to shades of
the light’s brightness. In the key op-
eration, the valve then switches cor-
responding voltages to the liquid
crystal to change the amount of
light it transmits and produce the
output image. Also, gray tone levels
can be changed by varying the fre-
quency of the power supply. This
changes the threshold and slope of
response of the liquid crystal. Be-
cause the films are thin and have
high resistivity, little lateral spread-

ing of the image field takes place,
and good resolution is preserved.
The capability of operating at low
levels of available light—10-3 to 10-
foot candles—is why the valve may
become practical in many display
uses, Jacobson claims. Makers of
equipment for large-screen tele-
vision systems in theaters, for ex-
ample, could greatly improve pic-
ture quality by processing the
valve’s light output to brighten
weak images, enhance lines, clear
up blurring, and correct focus.
NASA, which financed much of
the early Hughes light-valve devel-
opment, is studying the device for
use as an optical-to-optical inter-
face. And Hughes is continuing to
improve the light valve’s contrast,
resolution, and optical qualities. [

N Components

New trimmer paint
improves specs

It’s false economy to buy a trim-
ming potentiometer that’s low in
cost but lacking in stability. Stability
is important because trimmers, used
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to fine-tune electronic circuitry, are
often found in almost inaccessible
locations inside television and radio
tuners, for example, making later
adjustment difficult.

Now, Centralab Electronics divi-
sion of Globe-Union Inc. has devel-
oped a new carbon resistor paint for
its 9-cent carbon-on-ceramic trim-
mers. The paint reduces several crit-
ical specs closer to those of cermet
trimmers costing 24 cents each.

The Milwaukee firm started mov-
ing the new series-3000 paint into
production at its El Paso, Texas,
trimmer facility earlier this fall.
Eventually, it will be applied across
the board to all the firm’s low-cost
trimmer products.

In between. “The market we’re
aiming at with our new carbon sys-
tem is somewhere between the
cheap-and-dirty phenolics and the
expensive cermet trimmers,” says
Dwayne Macdonald, marketing
manager for electromechanical
products. “We're offering greater
stability and reliability than either
phenolic trimmers or our earlier car-
bon trimmer and at no increase in
price,” he says.

Equipment makers use 70 to 80
million low-cost open-frame carbon
trimmers annually. Centralab and
Bourns Inc. have always asked
about a cent premium for their car-
bon-on-ceramic versions; phenolic
types, which sell for 8 to 8'2 cents
from domestic manufacturers, 7
cents from foreign, rely on a carbon
paint screened or sprayed on a small
printed-circuit board instead of on a
piece of ceramic.

Centralab has dramatically im-
proved key specs of the nine paint
formulations it uses for devices
ranging from 1 kilohm to 1
megohm. Typical instability of the
new trimmer after exposure to 95%
relative humidity, 40°C, for 300
hours is about 5%, Macdonald says,
down from 12% on earlier versions.
(Cermet trimmers typically exhibit
about 1% instability under these
conditions.)

Instabilities under load and vari-
ations in the temperature coefficient
of resistance (TCR) are also reduced
by minimizing moisture effects. And
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besides using a high-alumina-con-
tent substrate to conduct tempera-
ture away from the resistive paint,
Centralab cures the circuits at
200°C, well above operating tem-
peratures.

TCR, specified at 0.04%/°C, is also
reduced by proper matching of ther-
mal expansion coefficients of the
paint’s constituents. TCR of the
firm’s earlier carbon system, as well
as the best phenolic trimmers, is
0.1%/ 'C; cermet trimmers usually
achieve a TCR of 0.01%/ "C.

The reduction in contact-resist-
ance variation to less than 2% re-
sults from the addition of conduc-
tive materials with large particle
sizes to the paint. The trimmer
wiper contacts the protruding par-
ticles above the surface of the re-
sistor, Macdonald explains.

“We developed the paint for use
in our hybrids and passive resist-
ors,” he says, “and have spent the
last 18 months reconfiguring it for
trimmer applications.” O

Watch/calculator

\

Time Computer Inc. has intro-
duced a solid gold Pulsar watch-
calculator combination with six-
digit LED display. The calculator
has five functions, plus memory,
floating decimal, and display
overflow. Priced at $3,950, it's
designed around two C-MOS
chips, one each for time and cal-
culation. The watch uses four
battery cells that should last for a
year for 25 calculations and 25
time readouts a day.

Consumer

Japan boosts share
of TV sales in U.S.

Japan’s share of the U.S. color-Tv
import market will set a record in
1975. According to new Department
of Commerce figures, the Japanese
will capture 85% of that market
compared to last year’s 70%.

The gain was spurred by Japa-
nese success in capturing “an in-
creasing share of the U.S. private la-
bel markets such as Sears,
Roebuck,” says the department.
This increase has produced a sharp
third-quarter upturn in Japan’s
home entertainment product ship-
ments to the U.S. Third-quarter
color TV imports from Japan re-
bounded to 328,000 units—more
than 5% above the 312,000 sets
shipped in the entire first half.
Fourth-quarter Japanese shipments
continue to rise while those of other
foreign suppliers—in Mexico, Tai-
wan and Korea—decline. Unit im-
ports in 1975 are expected to exceed
the 917,000 level of 1974.

The Japanese third-quarter surge
in color-Tv sets is in sharp contrast
to the trend in imports of home-
entertainment audio and video
products from all sources from Jan-
uary to September. These dropped
by $358 million to $1.07 billion—
about 25% below the $1.42 billion
worth imported in the first nine
months of 1974. Imports of color
sets from™all foreign sources fell by
25% to 765,000 sets in the first nine
months from 1.02 million in the
same 1974 period. O

Consumer

Dial-up games play
on home terminals

Scott B. Guthery calls it the “great-
est thing to happen to games since
the invention of the ball.” But then
it was his idea. Guthery, a specialist
in probabilities and statistics at Bell
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Sweep your rf device
with our new
tracking

generator

your filter
amplifier
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equalizer
attenuator 4
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bridge
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The new TR502 and TR501 tracking
generators are working partners for
7L13 and 7L12 spectrum analyzers.

Make frequency response measure-
ments on rf devices with the TR 502
and 7L13. This combination of a con-
stant level, calibrated rf source and
high performance spectrum analyzer
provides you with a wide dynamic
range (110 dB) and narrow reselution
bandwidth (30 Hz) ideal tor crystal
filter or cavity measurements.

For selective frequency counter ap-
plications use the TR 502’s Aux. R.F.
output to drive a frequency counter.

For Technical Data circle 32 on Reader service card

belongs here &4 i
g /h" —~

/4 )/

4

Select and determine signal fre-
quencies up to 1800 MHz with —128
dBm sensitivity at 30 Hz resolution
bandwidth. When used with the DC
502 550 MHz Frequency Counter the
spectrum display center frequency,
indicated by a bright dot, is automati-
cally counted.

In addition, the TR 502 and 7L13 form
a super-stable CW source. The TR
502/71.113 system has 10 Hz stability
in zero-span (non-swept) mode.

The TR 502 or TR 501 are powered
with a TM503 Power Module, leaving
room for a DC 502 or other counter.

TR502 Tracking Generator $4500
(recommended for use with 7L13)

TR501 Tracking Generator $3500
(recommendec for use with 7L12)

e 0sCILOSCOE

TM503 Power Module Opt 7 $ 175
DC502 Digital Counter Opt 7 $1195

See the TR502 or TR501 work in your
application. Ask for a demonstratior
or more information. Write: Tektronix
Inc., Box 500A, Beaverton, Oregor
97077. In Europe, write: Tektronix
Limited, P.O. Box 36, St. Peter Port
Guernsey, Channel Isiands.

U.S. Sales Prices F.O.B. Beaverton, Oregon 97077

TEKTRONIX:
L

committed to
technical excellence
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Telephone Laboratories’ Applied
Statistics department in Holmdel,
N. J., has formed Computer Recrea-
tions Inc. to develop a library of
over 300 computerized amusements
that can be played by anyone
equipped with a keyboard printer
terminal or keyboard cathode-ray-
tube alphanumeric-display terminal
and a telephone.

Thinkers. Computer-based
“thought” games as opposed to TV
“action” games like ping-pong and
tennis are nothing new, of course.
But Guthery hopes to commercial-
ize them and bring them into the
home on a big scale, starting in the
New York and New Jersey areas. To
do this, Guthery needs a computer,
and he recently advertised an offer-
ing of 50,000 shares of common
stock, at $5 per share. With the
$200,000-plus proceeds from the
sale of stock, Guthery says the com-
pany plans to purchase a computer
system that will accommodate up to
32 simultaneous users, acquire
games and programs, maintain and
operate the time-sharing system,
and develop its marketing program.

Although most terminals capable
of interfacing with remotely located
computers range in price from $500
to $1,500, Guthery says they’re
dropping in price. In the meantime,
he believes there are enough termi-
nal owners in the New Jersey area
alone to warrant making Computer
Recreations a reality now.

Initially, users will have to pay
the regular telephone rate for all
calls made to the computer. Even-
tually, however, Computer Recrea-
tions, based in Cliffwood, N. J., may
provide more economical access by
renting dedicated telephone lines or
inward wide area service (IN-WATS)
numbers. Guthery says that, based
on projected operating costs for the
32-port computer system and as-
suming an average revenue of $3
per user hour, the company would
have to sell 1,334 hours a month to
break even. “Assuming a 20-hour-a-
day, seven-day-a-week operation,
1,334 hours per month would repre-
sent 7% of the maximum capacity of
the system,” notes Guthery.

In addition to such games as
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chess, Solitaire, Blackjack, football,
and golf, plus word and math games
for children, Guthery says Com-
puter Recreations will be able to
“talk” subscribers through the diag-
nosis and repair of malfunctioning
home appliances. Also, at times sub-
scribers may feel like just watching
games rather than getting directly
involved themselves. Guthery calls
this “electronic kibitzing.” O

Displays

Plasma display
attains new heights

For years, the search has gone on
for a smaller, flatter substitute for
the time-tested cathode-ray tube
used in military display systems.
Plasma-display technology long has
seemed a promising approach, ex-
cept that above 8,000-10,000 feet
the displays burst from internal
pressure.

Now, the Government Electronics

division of Motorola Inc. in Scotts-
dale, Ariz., has developed a way to
make plasma displays operate at al-
titudes to 30,000 feet. The result is a
plasma-panel display terminal, de-
veloped for the Navy, that provides
interactive alphanumerics and
graphics. This terminal, designated
the AN/UYQ-18 (V), has been de-
livered to Collins Radio Group of
Rockwell International Inc., Dallas,
Texas, for flight-testing early next
year. It is intended for use in C-130
aircraft in a Navy program that will
rely on satellites and airborne
C-130s to relay very-low-frequency
messages to submerged subma-
rines.

The terminal works on the prin-
ciple of exciting, or illuminating, the
neon plasma gas on a selective basis
over a 262,144-dot matrix.

Packaging protection. Under de-
velopment only since February of
this year, the display effort
presented few technology problems
once the mechanical packaging that
protects the plasma display itself
had been designed, reports George

Flatter. Motorola's plasma-panel neon-gas display terminal has less depth than CRT termi-
nal. Mechanical design allows operation to altitudes of 30,000 feet for the first time.

Electronics/December 11, 1975




Get Tektronix s | s
TM 500 !, N
versatility

ina
counter / DMM full-function DMM. The
TM 500 Mainframes that

C»-5: .

v receive these piug-in
combo i v DM 502 sk wen wira modular instruments fea-
ture a common interface
circuit board, allowing the instruments to work together and with other
instrumentation. For example, with the interface connections set up, you
can read counter trigger level on the DMM at the touch of the INT
(internal) pushbutton. Touch INT again, and you have separate and
simultaneous universal counter and DMM capability. Among other exam-
ples: ATM 500 counter/DMM combo can work with the TEKTRONIX
31/53 Programmabie Calculators for applications such as obtaining data

from mechanical measurements.

When you plug in a TEK-
TRONIX DC 505A Uni-
versal Counter alongside
a DM 502 Digital Multim-
eter, you get more than
a 225 MHz counter and a

The 10 nanosecond clock rate of the DC 505A Universal Counter ($1395)
means you get single shot resolution to 10 nanoseconds in period or
time interval measarements . . . and resolution to 100 picoseconds on
repetitive events when you set the averaging to 10° cycles. A single func-
tion switch selects FREQUENCY (channel) A, PERIOD (channel) B,
RATIO A/B, TIME AsB, WIDTH B, EVENTS A DURING B, and TOTALIZE
A. Flip the slide switch on the front panel to CH A or CH B to read chan-
nel A or B trigger level on an adjacent TM 500 digital multimeter con-
nected through the rear Rlug-in interfacing, or on other instruments,
such as an oscilloscope, through the tip jacks on the front panel. The DM
502 Option 2 Digital Multimeter ($325) measures ac and dc voitage and
current, dBm, dBV, and resistance. Temperature ($125 more) can be
read in °F and °C. A single front panel switch selects all ranges. A
pushbutton called dB provides dB readout of ac functions in lieu of ac
voltage or current, and the INT pushbutton selects the input available at
the rear plug-in interface (trigger level from an adjacent DC 505A
counter or any other voltage routed to that point). But the DM 502 is
even more versatile: Internal jumpers provide readout in dBm or dBV
and FET input > 1000 MQ or 10 M2 input on the two lowest dc voltage
ranges. And the temperature probe lets you check for abnormally oper-
ating components in tightly packed circuitry.

The TM 500 Product Line includes mainframes with 1, 3, 4, 5, and 6
compartments. Plug the DC 505A and DM 502 into a TM 504, 4-compart-
ment mainframe ($180) for the equivalent of a monolithic instrument
offering exceptional capabilities . . . the DC 505A/DM 502 Combo $1900.
Utilize the additional compartments for later expansion, selecting from
the total TM 500 lin2 of more than 30 plug-in instruments including signal
sources, power supplies, oscilloscopes, and more.

Contact your local Tektronix Field Engineer for a DC 505A / DM 502
demonstration, or write Tektronix for the TM 500 Catalog containing full
specifications and applications discussions.

Write to Tektronix, Inc., P.O. Box 500, Beaverton, Oregon 97077. In
Europe write Tektronix Limited,
P.0O. Box 36, St. Peter Port,
Guernsey, Channel Islands.

TEKTRONIX

For Technical Data circle 34 on Reader service card
For Demonstration circle 35 on Reader service card -
*U.S. Sales Prices FOB Beaverton, Oregon.
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Robert Kaelin, senior staff engineer
who directed it.

Supplied by Owens-lllinois Inc.,
Toledo, Ohio, the display panel is a
glass sandwich a half-inch thick
filled with neon gas at an internal
pressure of less than 1 atmosphere.
Although the structure is inherently
rugged, at above 10,000 ft it be-
comes a pressure chamber instead
of a vacuum, degrading the display
and affecting its safety.

But by devising a package to sur-
round the panel, Motorola ensures
reliability to the 30,000-foot alti-
tude, according to Kaelin. He de-
clines to describe the packaging be-
cause the company is seeking a
patent on the design.

Small. In this initial phase of the
program, the plasma display termi-
nal is already shallower and lighter
than CRT units, according to Kaelin.
The present configuration, for ex-
ample, is 15.7 inches deep, com-
pared to 19 inches for Motorola’s
own Totalscope CRT display termi-
nal. Weight is about 100 pounds,
against 130 for the CRT.

For the sake of expediency, this
first plasma-display terminal bor-
rows the internal processor and elec-
tronics from the Totalscope termi-
nal. The next terminal will have
large-scale integrated circuitry and a
microprocessor that should reduce
the size and drop the weight even-
tually to about 70 pounds, says Kae-
lin. He believes an ultimate goal of
one third the present size is possible.

Kaelin predicts the terminal
could eventually be applied in such
restricted-space applications as sub-
marines, aircraft cockpits, and even
displays that a soldier could carry
for tactical field use. In production,
costs should be reduced to one third
as much as a CRT, he adds.

Addressable matrix. The display
has a viewing area of 8.54 by 8.54
in. with an addressable matrix of
512 by 512 lines. An internal proces-
sor provides complete text-editing
through a keyboard, as well as mes-
sage formatting and control. With a
font of 5-by-7-dot-matrix charac-
ters, the writing rate is 1,302 charac-
ters per second, and screen-erase
time is 16 microseconds. O
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Government

Cutbacks seen
in FAA R&D

The Federal Aviation Adminis-
tration’s electronics research and de-
velopment budget for the fiscal year
beginning Oct. 1, 1976, is expected
to be cut by one-quarter to $50 mil-
lion. A senior FAA official said as
much following November hearings
before the House Science and Tech-
nology subcommittee on aviation
and transportation R&D-—areas in
which FAA activities have generated
severe criticism. “No program is sa-
cred at this point,” the source indi-
cated. “We’ve got to cut back and
maybe eliminate some programs.”

While precise numbers have yet
to be determined, FAA’s R&D slice
from the Airport Trust Fund that
covers most of the agency’s electron-
ics effort is expected to drop to $50
million next fiscal year from the
present $70 million level, officials
say. As a result, the agency’s total
R&D budget, including non-elec-
tronic items, was cut to $80 million
by Congress from the $96 million
sought by FAA for fiscal 1976.

Analysis. To cope with the ex-
pected cutback, the FAA has begun a
cost-benefit analysis of its entire
R&D effort, officials report. The ac-
tion stems from criticisms within
Congress and from aircraft-industry
user groups.

Although the Air Transport Asso-
ciation of America and the Air Line
Pilots Association were, in general,
supporters of the FAA program, gen-
eral-aviation representatives were
scathing in their criticism.

“There is no need for further pur-
suit of a full MLS microwave landing
system,” noted the Aircraft Owners
and Pilots Association, taking a shot
at the FAA’s biggest R&D program,
budgeted at more than $20 million
for next year. AOPA is in favor of an
interim MLS concept, currently de-
nied FAA funds. The Air Transport
Association, on the other hand, sup-
ports MLS.

But Jefferson W. Cochran, FAA’s
associate administrator for engi-
neering and development, claims
that $50 million a year isn’t enough.
He wants to do a better job of sell-
ing R&D programs to the user
groups. “We're going to try to work
closer with them,” he says.

Of the FAA’s R&D programs,
aeronautical satellite (Aerosat) de-
velopment is under the most pres-
sure. Faced with almost total apathy
from the Air Transport Association
and other user groups, and with in-
tense Congressional scrutiny, it is
losing friends fast. The resignation
of deputy associate administrator
David R. Israel in October may
have meant the loss of its only
strong supporter in the FAA, indus-
try officials say. All Cochran will say
is that the Aerosat program is one of
the many programs under review.

The Air Transport Association as
well as general-aviation interests
also wonder what the FAA will do
with the discrete-address-beacon
project, which could be used as a
surveillance and collision-avoidance
system as well as a digital data link
for interference-free ground-to-air
communications. “I’'m convinced
that DABS has value as an improved
surveillance link,” Cochran says. “It
needs work, though, for a data
link.” O

Memory

Domain memory
tops 2 megabits

A three-year development effort at
West Germany’s BASF has resulted
in a prototype magnetic-domain
memory unit that, like cores and
magnetic bubbles, has no movable
mechanical parts.

Hermann Deichelmann, one of
the developers of the Mados (for
magnetic domain storage) at BASF’s
laboratories in Ludwigshaven,
places the equipment’s performance
between that of high-speed disk-
storage devices on the one hand and
expensive semiconductor or core
memories on the other. Relying on
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JOIN OUR BME-KAP

SAVINGS PLAN

SAVE 30% T0 50%
ON THE COST OF MONOLITHIC
CERAMIC CAPACITORS

This major cost saving is the result
of our new BME™ capacitor tech-
nology. We've eliminated precious
metals entirely from the clectrodes
and terminations of our BME™
capacitors. No precious metals means
lower cost. So now we offer you our
complete line of monolithic ceramic
capacitors — BME Chips™, BME
Radials™ and BME Axials™ — at a
genuine savings of 30% to 50%.

This significant reduction is not based
on a momentary drop in precious
metal prices. This is a long-term so-
lution due to the replacement of
precious metals by non-noble metals
which are not subject to the same
dramatic cost spirals.

SAVE WITH RELIABILITY

Our BME™ capacitors have not sac-
rificed the inherent electrical . and
mechanical Ceramolithic® quality.
Their reliability can be demonstrated
by the extensive test procedures to
which they have becen subjected.
Write to our Applications Engineer-
ing Department for complete test
reports.

SAVE WITH DESIGN
FLEXIBILITY

Now you can scriously consider
monolithics to replace micas and tan-
talums. Our BME™ capacitors fea-
ture non-polarity, a wide range of
capacitance value, low leakage, high
volumetric efficiency, availability in
chip, radial and axial packages at
prices competitive with mica below
1000pF and tantalum up to 2.2,F.

TYPICAL SELLING PRICES PER UNIT QUANTITIES OF 5000 OR MORE

BMETM =J” DIELECTRIC (COG)  BME-ChipT™  BME-AxialTM  BME-RadialT™
I thru 100 pF, 5%, 50WVDC 5.1¢ 6.8¢ 7.5¢
1000 pF. 5% . 50WVDC 12¢ 16¢ 16¢
BMETM =S” DIELECTRIC (X7R) BME-ChipT™  BME-AxialTM  BME-RadialT™
01 1F.20% . SOWVDC 3.5¢ 5.8¢ 5.8¢
A uF 20% 0 25WVDC 9¢ 16¢ 144
1.0 uF. 20%, 25WVDC 52¢ = 73¢
BMETM »R™ DIELECTRIC (Z5U)  BME-Chip™  BME-Axial™  BME-RadialTM
A uF, 480 —20%, 25WVDC 5.7¢ 3.8¢ 8.8¢
A7 nF, +80 —20%, 25WVDC 13¢ 16.5¢ 16.5¢
1.0 3 F, 480 —20% . 25WVDC 19¢ 27¢ 25¢
2.2 1F, +80 —20%, 25WVDC 35¢ S 49¢

JOIN THE USCC/CENTRALAB
BME™ CAPACITOR
SAYINGS PLAN

Get all the details today. Write on
your company letterhead for your
concise Savings Plan Price list —
your pass book to the lowest mono-
lithic ceramie capacitor prices avail-
able. Compare it with anyone else’s
price list and sec.

Remember, USCC/Centralab—
Quality, Volume, Savings.

8§ uscc/Centralab )

Electronics Division ® Globe-Umon Inc.

4561 Colorado Boulevard m Los Angeles, Ca. 90039
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SCIENCE. "SCOPE

The first in a series of six new satellites Hughes is building for the 91-nation
International Telecommunications Satellite Organization was launched September 25
and has passed all tests successfully. Intelsat IV-A, which has two-thirds more
capacity than the present Intelsat IVs, provides 6,250 telephone circuits, plus two
television channels, and serves more than 40 earth stations as the Atlantic primary
satellite. Its new spot-beam antenna concentrates its signals on major business
centers and makes more efficient use of the frequency spectrum allotted for satel-
lites.

The U.S. Marine Corps has a new position locator system which pinpoints individual
men, units, and vehicles. The Hughes-built engineering development model of the
PLRS (Position Location Reporting System) includes a commander's mobile master unit
and 17 user units, which can be man-packed or mounted in vehicles and aircraft.
PLRS uses 'time of arrival', burst-transmission, and spread-spectrum techniques.

It does its job faster, more accurately, and in greater volume than older methods
such as sight and sound reporting, radio triangulation, or even radar.

A high-speed, 16-bit microcomputer that can operate throughout the military-appli-
cations temperature range is being tested at Hughes. The AN/UYK(XN-1) has a capa-
bility of up to 500,000 operations per second -- 10 times greater than top state-
of-the-art compact systems just months ago. Speed and flexibility were achieved at
low cost through use of commercially available LSI microprocessor chips. The AN/UYK
was developed for a Naval Air Systems Command digital missile autopilot R&D program.
Other potential applications include mobile ground and helicopter fire-control sys-
tems, digital scan converters, and various distributed processor systems.

Hughes' Conographictm graphic display terminal, which displays curvilinear informa-
tion by conic curve generation rather than by x-y plotting, is now available in a
low-cost version, the Conographic-9 terminal. With a package price of $9,750, the
new fully interactive unit offers high resolution, selective erase, high light out-
put, built-in serial interface, and other features of higher-priced terminals with-
out requiring additional hardware options. Conographic process generates smooth
curves with considerable reduction in data required, resulting in more cost-effec-
tive telecommunications.

Hughes needs manufacturing and equipment design engineers. Responsibilities in-
clude designing specialized manufacturing equipment and fixtures, efficiency anal-
ysis, implementation of reductions. Requirements: BS in ME or Industrial Manufac-
turing and five years' related experience, preferably in hybrid circuit assembly.
Forward your resume and salary history to: Pat Schneider, Hughes Aircraft Company,
500 Superior Avenue, Newport Beach, CA 92663. An equal opportunity M/F employer.

A lightweight amplifier for satellite earth terminal transmitters, developed by
Hughes, provides 35 watts minimum RF output power in the 6 GHz satellite uplink
frequency band. It has solid-state circuitry for low power consumption and a
rugged metal-ceramic traveling wave tube derived from the space-qualified TWTs
Hughes builds for communications satellites. It operates from 115- or 230-volt AC
or 48- or 24-volt DC input power. The unit measures 3%" x 19" x 16" and weighs 20
lbs. For information, write: Hughes Electron Dynamics Division, 3100 West Lomita
Blvd., Torrance, CA 90509.

Creating a new world with electronics
__________________ 5

HUGHES

HUGHES AIRCRAFT COMPANY
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the principle of controlled propaga-
tion of magnetic domains, the
memory has a capacity of about 2.1
megabits, a minimum internal-
block-access time of 35 micro-

seconds, and a data-transfer rate of
0.275 megabyte per second. Dei-
chelmann says initial application for
Mados will be in peripheral memo-
ries for process computers. He ex-

—

- ——— —— ——

T1 drops microprocessor prices

By slashing the prices on its version of the Intel 8-bit 8080 microprocessor,
Texas Instruments has signaled an aggressive move into the micro-
processor market. The cuts—by more than 75%, to $21.15, for 100 to 999
pieces, and by 40% to 60%, to $34.25, on 1 to 24 pieces—follow on the
heels of TI's entry into the 16-bit microprocessor market with its 9900. Oth-
ers are likely to follow suit. "'It's pretty evident we'll go down," says William
H. Davidow at Intel Corp. By how much he won't say, however. At Motorola
Semiconductor Products, Durreil Hillis says small quantities don't mean
much: "The real business is negotiated from 100 up,” where, he says,
Motorola wilt continue to be competitive.

Israel expands R&D subsidy

Israel’s Ministry of Commerce and Industry has received a $5 million loan
from the World Bank to be used exclusively to boost from 50% to as much
as 85% the Israeli government's contribution for industrial R&D projects
performed in the country. Joseph Vardi, North American director of Israel's
Investment Authority, says the incentive is designed to attract more foreign
companies to the country, especially those in electronics industries. ‘‘If we
want to increase our penetration of electronics markets, we have to come
up with new products, and we can only do that over the long term by ex-
panding R&D in our country,"" says Vardi

Hickey named board chairman of General instrument

Frank G. Hickey, president and chief executive of General Instrument
Corp., New York, succeeds Moses Shapiro as Gi's chairman of the board.
Shapiro, who turned 65, was named vice chairman of the board, a new
post. At the same time, Edgar A. Sack, head of Gi's Microelectronics group,
and William L. Slover, head of the company's Defense and Engineering
group, were named corporate vice presidents.

Tandem Computers introduces first product

Tandem Computers Inc., Santa Clara, Calif., has introduced its first prod-
uct—the Tandem 16 Nonstop system, designed to meet the fail-safe system
demands of transaction-oriented businesses that can't afford any computer
down-time. The system, consisting of two to 16 interconnected 16-bit pro-
cessors, will be aimed specifically at such organizations as banks, airlines,
insurance companies, and hotel/motel chains. James Treybig, president of
the company, says the requirement for a redundant system with standard
operating-system software, such as the Tandem 16, should find a comfort-
able niche in a market he estimates will run to $800 million a year by 1980

Motorola and Hitachi sign microprocessor agreement

Motorola Inc. and Hitachi Ltd. have signed nonexclusive worldwide cross-
licensing agreements making Hitachi’s Electronic Devices group a compre-
hensive second source for producing and marketing the M6800 n-channel
MOS microprocessor family. The arrangement between the two companies
also allows for future mutual sourcing of MOS microprocessor families
made by both companies. It covers software, firmware, and Exorciser pro-
graming apparatus, as well as products. With the announcement, Hitachi
joins American Microsystems Inc. in second-sourcing the M6800.
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CALL ON HUGHES
HIGH TECHNOLOGY
CONNECTORS
FOR THE
TOUGHEST JOBS.

C-21 Tightest Secling Environmental
Corirector— o 250 psi

Circle 177

New HAC-FAK TMRoynd-fo-Flat
Cabfe Cor:nectar

Circle 178

Highest density Circuiar Connector
Circle 179

Highest density Submiricture Connector
Circie 180

We specialize in connector
problems nobody else can crack. If it's
simple and easy, anybody can do it,
including us. But the tough nut is our
specialty.

When you need high density
connectors with positive polarization,
high contact retenticn and unmatched
reliability, call us. (714) 549-5701
Or write: 17150 Von Karman
Avenue. Irvine, CA 92705.

L 4
HUGHES AIRCRAFT COMPANY
CONNECTING DEVICES DIV,

We crack the tough ones.




a photograph?

No. If's a

thermal image!
Only the
Spectrotherm 800
Thermal Imager gives
you such remarkable
resolution.

Verity thermal design. Analyze
temperature problems with high
resolution thermography. Check
these key features of the best
thermal imaging equipment on
the market today.

® High resolution (525lines)
photographic recording and viewing

©® On-screen evaluation of a "frozen
thermal imoge via its unique video
storage system

® Standard TV formatoutput for remote
monitoring and recording

©® Quantitative temperature readout

Contact Spectrotherm for detailed
information oninfrared imaging.
30400Icott Street, SantaClara,
CA 95051, (408)984-8500.

European address: Case Postale 10,
CH-1246 Corsier Geneva, Switzerland.

€3 SPECTROTHERM
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tion lies in the plane of the material.

potentially higher bit densities.

Domain tips—a bit better than bubbles?

Domain-tip memories resemble magnetic-bubble memories. In both memo-
ries, magnetized areas of the material are moved, presence or absence
designates 1 or 0, and both are nonvolatile. However, in the domain-tip sys-
tem, the magnetization is greater—by about a factor of 100—and the direc-

In magnetic bubbles, the magnetization is smaller and perpendicular to
the plane of the material. Workers say that the materials required for do-
main-tip memories are much easier to produce than the garnet commonly
used with bubbles, and, because the magnetization is so much larger, out-
put signals tend to be higher. Moreover, since bubbles have perpendicular
magnetization, domains could probably be packed much more closely for

pects first production models from
BASF around mid-1977.

Collaboration. The principles un-
derlying the new memory have been
worked out jointly by BASF and
Cambridge Memories Inc. of Bed-
ford, Mass., with which the German
company has a technology-ex-
change agreement. Cambridge
Memories, however, is aiming at
smaller-capacity systems for use
with microprocessors and control-
lers. It has recently introduced sys-
tems with capacities between 32,000
and 400,000 bits at prices below 0.5
cent per bit.

Basic to the Mados design is the
so-called DOT (domain-tip) memory
element. It consists of a glass plate
0.3 millimeter thick coated with a
vapor-deposited aluminum layer 30
nanometers thick. Etched into this
layer is a meandering pattern of
channels. In a second vapor-dep-
osition step, the whole surface is
covered with a nickel-iron-cobalt
layer 100-nm thick that has ferro-
magnetic properties.

External magnetic fields set up
isolated magnetic domains in the
channel structure. The direction of
magnetization is opposite the polar-
ity in the surrounding ferromagnetic
material. The data stored as the
presence or absence of domains can
be moved through the channel
structures by varying these external
magnetic fields.

In contrast to magnetic-storage
devices such as disks or tape, but
like magnetic-bubble memories,
there are no mechanical forces in-
volved. And the memory element
can be operated either synchro-

nously or asynchronously so that
operation is not limited to a particu-
lar data-transfer rate.

Memory groups. The memory
portion of Mados is divided into 16
groups of planes, each with eight
double planes. These contain the
DOT elements, each of which has a
capacity of 3,648 bits. Each group of
planes has eight directly addressable
selector areas, and within each se-
lector area are six directly address-
able information blocks. Each such
block has a length of 2,736 bits or
342 bytes. The total number of
blocks is 768. Because of the serial-
block arrangement, the external
block-access time is a minimum of
165 microseconds and a maximum
of 4.9 milliseconds.

Deichelmann concedes that the
memory's price-per-bit ratio is
rather high at 0.23 to 0.28 cent per
bit. But for peripheral data storage
there are several compensating ad-
vantages, he points out.

One is the quick block access—
about 100 times faster than that of
existing fixed-head disk memory de-
vices. And since the equipment has
no moving parts, maintenance is
negligible. O

Reliability

Air Force seeks

‘realism’ in testing

Avionics in particular and military
electronics in general perform far
worse in the field than laboratory
tests predict. A concerned Air Force
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Reader Service No. 198

Good news from Hughes
for circuit designers
bogged down in SSI/MSI:

Now you can get
these popular high-density
CMOS/LSI circuits

off the shelf.

4-Decade Counters CMOS Decade Counter/ CMOS Programmable CMOS LED/LCD
Three CMOS units to Latch/Decoder/Driver Logic Array Watch Chips
choose from: (HCTR0200) (HPLAO174) ® 32 KHz crystal
® 2 MHz, up/down, m Up,down, 2 MHz s 1 MHz with 5V supply oscillator
BCD outputs 5V operation s 19 inputs, 16 outputs » Hoors. minutes,
(HCTR4010) m 7-segment output s 12 on-chip DFFs, seconds, date
= 1 MHz, BCD outputs, compatible with LED m 70 product terms = Low power, AM
16-pin package and LCD indicator
(HCTR6010) ® Units may be m Debounced set
m 5 MHz, presettable, Sy inputs

7-segment outputs
(HCTRO154)

Our business is making advancec MOS/LS!
devices. Mostly they 're custom circuits, but
we also produce designs that have wide-
spread application as standard parts.

We're now offering some of our standard
devices to circuit desgners still burdened
with SSI and MSI cirauits —to save space,
power, cost and time, and a lot o! headdehes.

Look over these proved-and-packaged
circuits and let us know which ores fit your
particular needs. Wedl send you specs,
prices and delivery intormation.

Reader Service No_ 199

Reader Service No. 200

Need custom MOS designs? We e de
ve'cped a systematic design procedure for
handling cny custom MOS project, from
simple logec to laige scale systems. And wa
have the comprehensive manufacturing and
automecied testing facilities to: complete the
product.ar cycle. {Our new brachure oftered
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UGHES A RCAAFT COMPA T
MICROELECTRONIC
PROQUUCTS OIVISION

Reader Service No. 202

here ells how i works.; Use our extensive
experience in MO5/LSI circuits to meet
unusual requirements such as wide supply
variations, high speec, utra low power,
differential amgd fier input, RC oscillator and
crystal oscil:ator.

For more information, us= the handy
reacer service number shown under each
product group, or contact Hughes Micro-
electronic Products Division, 500 Superior
Avenue, Newpert Beach, Celiforria 92663
(7124) 548-0671,Ext. 346.



GLASS ZENERS

Now on orders as smal! as 10,000 pieces mixed, you can get the finest
Zeners money can buy for just 6'2¢. NPC glass Zeners, in all voltages, are
made by the Planar Epitaxial Process. Manufactured to a £ 5% tolerance,
they feature “sharp knees)' low noise. NPC is part of a $2-billion electronics

complex and one of the world’s = e T 5

largest manufacturers of Semi- m;':w T "TN;EIQA—» 3°3m12 Price
] thru I v,

Conductors. Order now and save! D0-35 | 1NSS7B thru IN9BOB | 6.8-62 6% ¢

Prices apply on minimum orders of 10,000 500 MW

pieces, taped and reeled. Mixing at 1,000 D0-35 1N52268 thru 1N5265B | 3.3-62 | 6%¢

piece minimum per line. Firm delivery

schedules required with minimum of | 1 WATT

1,000 pieces per item per delivery. De- | 00-41 INAT2BA thru 1INATS9A | 3.3-62 Ll

livery from stock to 4 weeks. Prices FOB
Canoga Park, CA and subject to change
without notice.

l///mm:

 Family

‘/B‘

Where Pricing is as
Important as Technology

For our complete catalog, call your
NPC representative or write:

)\

ELECTRONICS

6660 VARIEL AVENUE » CANOGA PARK, CALIFORNIA 91303
(213) 887-1010 » TELEX 65-1479 « TWX 910-494-1954
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is moving to correct the difference
by developing a new testing pro-
gram called CERT, for combined en-
vironment reliability test.

The present “poor correlation”
between field operation and existing
standards is “leading to release for
production of operationally unre-
liable equipment,” warned De-
metrius Zonars and Richard E. Col-
clough of the Air Force Flight
Dynamics Laboratory at Wright-
Patterson Air Force Base, Ohio, late
last month in Washington. They
made the disclosure before a meet-
ing of the Government- and indus-
try-sponsored Radio Technical
Commission for Aeronautics.

The need is for more realism in
duplicating a system’s operating en-
vironment. The environment stud-
ied annually accounts for $360 mil-
lion or 30% of military maintenance
costs. Zonars and Colclough say
their conclusions derive from mul-
tiple military studies on reliability
and maintainability, including the
Defense Department’s Electronics-
X study and others.

Radar tests. In the first CERT ef-
fort at Wright-Patterson, the Air
Force team tested the terrain-fol-
lowing radar of the F-111 inter-
ceptor for 600 hours and found a
mean time between failure of 55
hours. The figure “compares very
favorably” with the radar’s field
failure rate of once every 35 to 46
hours, Zonars and Colclough re-
ported. But it was far below the 196
and 252 hours of failure-free per-
formance projected in laboratory
tests under MIL-STD-781 and Mili-
tary Handbook 217B, respectively.
The higher figures, according to the
Air Force study, correspond more
closely to the MTBF found for the
part of the system that ran for 200
hours on a laboratory bench.

In a Flight Dynamics Laboratory
test facnhty for CERT, equipment is
operated in simulated ground and
flight missions in Arctic, desert and
tropic environments. Hardware is
also run through what the Air Force
calls a “dynamic time history for en-
vironments” of pressure, tempera-
ture, humidity, air flow, vibration,
shock, and electrical spikes. O
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HALL-MARK

WEATHERFORD |

CRAMER

KIERULFF

PIONEER
RESCO

Befind every Rotron fan and blower...
Distributor Service

Where you get a fan or blower can be almost as impor-
tant as what you get. It affects speed of delivery. Avail-
ability of technical assistance. Overall quality of service.

On all three counts, you can count on more from
Rotron.

Rotron distributors are widely recognized for the add-
ed values they offer. They're conveniently located in
over 50 stocking/service points across the nation. They
are in a position to offer you the most in produci vari-

o|ROTRON

INCORPORATED

Electronics/December 11, 1975

ety as well as quality. And their own on-the-spot tech-
nical abilities are backed by the unequalled 25-year
experience, facilities and technological leadership of
Rotron itself.

Call a Rotron distributor today. See why Rotron dis-
tributicn is another important pius for you. (Ro-
tron distributors are listed in all the leading trade
directories.)

Why settle for less when the best costs no more?

ROTRON INC.

Woodstock, N Y. 12498 [0 914 ¢ 679-2401 O TWX 510-247-9033
Pacific Div., Burbank, Cal 91506, 213-849-7871 « Rotron B.V., Breda, Netherlands, Tel: 79311, Telex: 844-54074

18511
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Thinkof yourself
as aheart specialist

The system is your patient and its power supply is
your responsibility. For a long, happy system life,
prescribe Sorensen STM modular switchers.

Compared to equivalent series-pass power
supplies, STMs are twice as efficient, less than half
the size, and price competitive. Yet they offer all of
the inherent advantages of series-pass.

We’ve got a catalog that describes all
40 models, from 3.0 to 56 Vdc. It even has a prescrip-
tion form ready to fill out. Simply circle the inquiry
number. Sorensen Company, a unit of Raytheon,
6761sland Pond Road, Manchester, N.H. 03103.
(603) 668-4500. .

Sﬂl’ ensen

POWER SUPPLIES
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Tektronix offers an un-
matched selection of per-
formance and value leading
portable oscilloscopes.
Wherever and whatever your
portable oscilloscope appli-
cation, you can choose the
best cost/performance/
weight combination for
your needs from our com-
prehensive line of 16 mod-
els. These include the industry
standard 465 (line 6 of the table) and
such unique products as the 350
MHz 485, the 466 fast transfer
storage oscilloscope with a
1350 cm/us stored writing
rate, the 3.5 pound 213
which combines a full
function DMM with an
oscilloscope, and 7

other extremely light-

weight 200 and 300

series models.

Maximum Portability

The wide bandwith (up to 350 MHz),
dual-trace, delayed sweep 400
Series offers seven high perform-
ance models for complex measure-
ments on such systems as com-
puters, communications gear, and
radar. At 21 to 26 pounds, this
series provides excellent perform-
ance and weight characteristics.

Tektronix offers the most compact,
lightweight line of oscilloscopes
anywhere with the 200 Series at 3.5
pounds and the 300 Series at 7 to
10.5 pounds.

Performance
For All Your Portable

300 Series

All TEKTRONIX Portables offer bat-
tery power internally or as an
option.

Highest Bandwidth

of Any Portable

Portable oscilloscope bandwidth is
extended to 350 MHz at 5§ mV/div
by the 485. The highest gain-band-
width of any portable is achieved
by the 475 with 200 MHz at 2 mV/
div. Both are excellent choices for
measurements on fast logic signals.

Storage Leadership

The world’'s fastest direct view
storage is provided by the 466
which stores even single-shot
events at its full 100 MHz band-
width. Tektronix also offers the
lightest weight storage by a wide
margin with the 500 kHz 214 Port-
able Storage Oscilloscope at 3.5
pounds and the 10 MHz model 314
at 10.5 pounds.

A Choice of Numerical
Readout Models

Only Tektronix gives you a choice
of four portable oscilloscopes with
direct numerical readout of dis-
played time intervals (464 DM43,
465 DM43, 466 DM43, 475 DM43).
In addition to providing faster,
more repeatable, easier timing
measurements, these models also
measure dc volts, ohms, and tem-
perature.

Ruggedness for
Field Use

To insure reliable operation under
the rough handling and hostile en-
vironment encountered in the
field or in production areas, TEK-
TRONIX Portable Oscilloscopes
must pass stringent shock and vi-
bration tests as well as subjection
to extremes of temperature (—15°
to +55° C) and humidity. They
are also designed for minimum
temperature rise to insure maxi-
mum component life.



Leadership

Oscilloscope Needs

Widest Selection of Portable Oscilloscopes

Dual Delayed Fastest Other Special
Product BW Trace Sweep Sweep Rate Features Price
Storage 100 MHz Stored writing speed $4300/
Models 466 & 464 @ 5 mV/div yes yes 5 ns/div to 1350 cm us $3600
25 MHz Split screen
434 @ 10 mV/div yes 20 ns/div storage $2900
10 MHz
314 (NEW) @ 1 mV/div yes 10 ns/div Only 10.5 Ibs. $1995
- 500 kHz
214 @ 10 mV/div yes 1 us/div Only 3.5 Ibs. $1200
Nonstorage 350 MHz Widest BW in
Models 485 @ 5 mV/div yes yes 1 ns/div a portable $4550
B - 200 MHz Highest gain-BW
475 @ 2 mV/div yes yes 1 ns/div in a portable $2900
100 MHz Cost effective
465 @ 5 mV/div yes yes 5 ns/div for 100 MHz BW $2095
50 MHz Cost effective
455 (NEW) @ 5 mV/div yes yes 5 ns/div for 50 MHz BW $1695
35 MHz o i
335 (NEW) @ 10 mV/div yes yes 20 ns/div Only 10.5 Ibs. $1825
10 MHz
326 @ 10 mV/div yes 100 ns/div Only 10 Ibs. $1825
4 MHz o
323 @ 10 mV/div 500 ns/div Only 7 Ibs. $1200
5 MHz ) o
221 @ 5 mV/div 100 ns/div Only 3.5 Ibs. $825
1 MHz DMM/Oscilloscope i
213 (NEW) @ 20 mV/div 400 ns/div @ 3.7 Ibs. $1200
500 kHz -
212 @ 10 mV/div yes 1 us/div Only 3.5 Ibs. $875
10 MHz Low cost for 10 MHz -
D32 (NEW) @ 10 mV/div yes 100 ns/div dual-trace & battery $1050
Time Interval Optional direct numerical readout of time intervals _
Readout DM43 and DMM functions for 464, 465, 466, and 475 modeis. $375

Let Us Show You

For a demonstration of how one of tronix, Inc., P.O. Box 500, Beaver-

the above Portable Oscilloscopes
can achieve results in your appli-
cation, contact your Tektronix Field
Engineer. Or for our latest Portable
Oscilloscope brochure write: Tek-

For Technical Data circle 46 on reader service card

ton, Oregon 97077. In Europe write:
Tektronix Limited, P.O. Box 36,
St. Peter Port, Guernsey, Channel
Islands.

U.S. Sales Price FOB Beaverton, Oregon

TEKTRONID
- committed to

technical excellence
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The biggest thing to evetghit_ the iret,

gets even bigger.

The four slot version of the Nova 3
gets pretty big. Up to 32K words of
memory. But Nova 3 doesn't stop there. If
you want to go further, consider the 12
slot Nova 3.

It can take on up to 128K words of
memory. And our optional Memory
Management Unit makes efficient use of
all that memory, without a lot of systems
overhead.

If you're going to need more I/0O than
the 12 slot Nova 3 can give you, there’s an
optional 12 slot expansion chassis.

And if one fully expanded Nova 3 still
isn’t big enough to handle the problem, you
can add more Nova 3’s and make
multiprocessor systems. And they come
with standard off-the-shelf software.

Why do we go to the trouble of
offering such a wide range of
configurations?

So you can meet any number of
different systems requirements with the
same processor. Without buying a lot of

different spares. Without training your
people in a lot of different test and
maintenance procedures.

And so you can take your smallest
product and make it a lot bigger. Without
systems redesign. Without rebuilding your
interfaces. Without rewriting your
software.

And, no matter how small a Nova 3
you start out with, you get big performance.
Nova 3 executes instructions in only 700
nanoseconds. Or more than twice as fast
as the computers you're apt to compare it
with.

Yet for all its bigness, there is one small
feature in the Nova 3. Price. You can get a
64K word MOS memory Nova 3 with
Memory Management Unit, Automatic
Program Load and Power Fail Protection
for just $16,800% (Or a smaller Nova 3 for
an even smaller price. A 4K MOS system
for $2,600%)

Write for the brochure.

You may discover that bigger is better.

*Single unit price before OEM and quantity discounts get figured in.

DataGeneral

Nova 3: The biggest thing to ever hit the OEM market.

4Data General. Dept. N 1. Route 9, Southboro. Mass. 01772 (617) 485-9100. Data General (Canada) Ltd.. Ontario. Data General Europe. 15 Rue Le Sueur. Panis 75116. France.
Data General Australia, Melboumne (03) 82-1361/Sydney (02) 908-1366.
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Japan moves to
increase dominance
in the CB market

Congress hears
call for FCC,
AT&T breakups

Army gets new
armaments role
for all services

Addenda

Electronics/December 11, 1975

Washington newsletter

Japan’s Sanyo Electric Co. and Sharp Corp. are aiming to enlarge their
share of the U.S. citizens-band-radio market with significant plant expan-
sions, according to a cable from the American embassy in Tokyo to the
U.S. State Department. Japan already controls 70% to 80% of the CB
market in America, which, according to industry sources, will total
4 million units this year.

A Sanyo plant expansion at Osaka has more than doubled the facility’s
monthly CB output—from 30,000 radios to 70,000—while Sharp has set
up CB production lines at its Hiroshima plant for a monthly output there
of 30,000 units, according to the cable.

Congress has been told the Federal Communications Commission should
be split in two—one part to handle radio and TV broadcast issues, the
other to deal with telecommunications—while American Telephone &
Telegraph Co. should be restructured and made subiject to the Public Utility
Holding Companies Act. The recommendations were made by the Com-
puter Industry Association (CIA) in a statement to the House Interstate
& Foreign Commerce Communications subcommittee, which is examining
Federal telecommunications policy [Electronics, Nov. 27, p. 40].

The FCC’s long and laborious efforts to inject competition into the
telecommunications market while trying to control AT&T shows that
it “‘lacks the tools’’ for the job and should be reorganized as a stronger
body, according to A.G.W. Biddle, CIA president. If the Public Utility
Holding Company Act were applied to telecommunications, Biddle said,
“We would create locally owned-and-operated telephone company switch-
ing systems, connected by several competitive long-lines or intercity
transmission systems and supplied by independent, competitive equipment
companies.’” CIA, which has 35 member companies with annual revenues
of more than $1.4 billion, believes the convergence of telecommunications
and data-processing technologies *‘raises a fundamental question of whether
monopoly control of telecommunications’” is necessary or desirable.

Two Army organizational changes that will affect developers and makers
of electronic fuses and related armaments are to be implemented in
mid-1976. First, the Army will set up a new office at its Rock Island,
1., arsenal that will be responsible for all U.S. military buys of conven-
tional ammunition, including that used by the Air Force, Navy, and
Marines. Details of the action are still being worked out with the other
services. Second, the Army will establish a new armament development
center in Picatinny Arsenal, N.J., where management of all its arma-
ment research, development, and acquisition will be consolidated.

Competitive USAF contracts for advanced strategic air-launched missile
guidance technology have been awarded to the Missile Systems divisions
of Rockwell International, Columbus, Ohio, and Raytheon Co., Bedford,
Mass., for $1.2 million and $1.5 million, respectively . . . John Freeman
is the new overseer of solar and geothermal development projects at the
Federal Energy Administration, where he has been named deputy assistant
administrator for energy projects. Freeman had been with the Department
of Housing and Urban Development.
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Washington commentary

The case for promoting John Eger

A good man nowadays is just as hard to find
as he was when Ethel Merman first began
shouting that show tune line on Broadway.
And the shortage of good men throughout the
Federal bureaucracy makes the few there are
seem even more outstanding.

John M. Eger, acting director of the White
House Office of Telecommunications Policy
since last year, is a case in point. As the
argument over America’s lack of a national
telecommunications policy moved to Capitol
Hill in mid-November, Eger’s precise pre-
sentation and fresh perspective on how to
overcome the Federal Communications Com-
mission’s past failures to evolve a policy drew
praise from several diverse quarters.

As the chairman of the House communi-
cations subcommittee, Torbert Macdonald,
told Eger after his testimony: *‘I hope this
won’t redound to your disadvantage [at the
White House], but OTP has turned out more
and better work in the past year or two than
it ever did before.”’ That personal commen-
dation of Eger is made stronger in view of
OTP’s lack of clout throughout the Federal
superstructure because of its weak and limited
mandate [Electronics, Sept. 18, p. 50].

John Eger deserves President Ford’s nom-
ination as permanent head of OTP for some
very practical reasons.

For instance, it would resolve the White
House problem of finding a respected and
qualified chief for OTP outside of Govern-
ment. There are such persons, of course, but
none of them is likely to abandon present
commitments for a job with an Administration
whose continuity beyond January, 1977, is in
doubt.

The plus side

The politically sound reasons for an Eger
nomination, however, do not do justice to the
positive qualities of the candidate himself.
Those were best demonstrated by Eger’s su-
perior overview of the nation’s telecommuni-
cations problems before the Macdonald sub-
committee, and his view of how they might
be resolved.

After detailing the history of FCC’s delay
in developing interconnection standards in the
seven years since the landmark Carterfone
decision and the resulting stagnation in the

U.S. interconnect equipment market, Eger
came on strong for full and fair competition
in telecommunications. In a balanced presen-
tation, he struck out against AT&T’s argu-
ment that competition for special services
would force up local exchange rates to offset
losses. ‘‘Some of the speculation about po-
tential injury have been grossly exaggerated,”’
Eger declared. *‘The portion of Bell System
revenues which is even vulnerable to compe-
tition is only about 5% of its gross.”

Yet Eger is also able to sympathize with
some AT&T charges, as he did when noting
that ‘‘what we have today is not so much
market competition as regulated competition,
which is another way of describing Govern-
ment-imposed allocation of the market.”’

Competitive guidelines

John Eger’s proposal for accelerating full
and fair competition contains eight points, the
highlights of which call for: shifting the bur-
den of proof that new market entries will be
detrimental to the opponents from the advo-
cates, that is, to established interests rather
than small and often struglling new organi-
zations. Additionally, Eger wants more de-
regulation by the FCC of things like terminal
equipment and services lacking ‘‘any appre-
ciable attributes of ‘natural monopoly.””’
Then there is the need, he says, for new and
better principles of cost allocation by multi-
service firms like AT&T to better control
cross-subsidization and predatory pricing.
Nevertheless, Eger would also allow open
competition for new services, provided estab-
lished carriers set up separate corporations,
accounts and records for them.

Eger’s detailed citation of these options for
the FCC leave no doubt that the man has done
his homework on a set of problems where,
he acknowledged, ‘‘final solutions will not
come easily or instantaneously.”” Yet OTP’s
acting director has demonstrated once more
that he deserves to have the ‘‘acting’’ desig-
nation—and all the uncertainty it implies—
removed from his title so that his views will
command wider attention and greater respect.
They might even motivate the White House
itself to give the telecommunications regula-
tory dilemma the Federal resources it requires
for timely resolution. —Ray Connolly
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N ow The Ballantine
. *
y AUIOMEIRONIC* 55008
Simply set the unique “RESOLUTION" control
called-for resolution on the first measurement.
No cut and try. No underrange . . . No overrange
... Just all the digits you asked for with the deci-
- on single-shot, time interval measurements too!
at a senSIhle plex programming and fewer control lines.
Price? Only $695 for the basic 6-digit model; a
range Period ® Period Average (to 1000 periods)
® Automatic Positive or Negative Pulse Width =
coupled inputs ® Options for printer outputs and
remote programming ® Bench or rack mounting

“ — » This new universal counter/timer incorporates
an n e I en microprocessor control logic and ROM storage
for ease of use and automatic ranging of ten
knob to the number of places wanted — 5, 6, 7,
mal point correctly positioned and the units prop-
With this built-in intelligence, even automatic test
]
Prlce low $760 for 8-digits.
EEN NOW CHECK THESE SPECS
Time Interval ® Elapsed Time ® Total Count =
Plus, highly visible jumbo sized, bright orange,

A t " measuring functions.
u ora n g Ing, or 8 (see picture). The counter displays this exact
- erly indicated . . . no fuss, no wasted time, no

niversai sounter | -

Same easy operation and autorange performance
equipment applications (ATE) require less com-
® Autorange Frequency; dc to 118 MHz ®= Auto-
Ratio ® Oven-stabilized 10 MHz clock = DC
0.43-inch high LED’s. *Patent Pending

Make us proveiit...

Send for all the
“EVIDENCE” and
request a demo.

P.O. Box 97, Boonton, New Jersey 07005,
Phone (201) 335-0900, TWX (710) 987-8380
Four Decades of Innovation in Electronic Instrumentation

w Ballantine Laboratories, Inc.

BT (® Ballantine

[ 1BS 045 1

DISPLAY TRIG
RESEY SLOPE ATTEN
TIME . L(VIL

O ,
e O”.‘n .\—— CHANNEL I—K@ _: @

UIOMEIRONIC COUNTER-TIMER

\
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The Low-Cost Beckman
Model 89 Family Expands.

Now with in-line pins.

i < BPxpali

25 e
>

Get immediate delivery on these
space-saving %" multiturns.

Look at these features:

B Sealed for board washing B 4 pin styles for mounting
. . "o versatility
B Low profile—just 0.250" high )
B Needs no O-ring because of our Panel mount adaptor available
unique ultrasonic sealing tech- M 100 ppm/°C tempco
SIS B 19 resistance values: 10 ohms
B Only 2 ohms of end resistance to 2 megohms
B 15 turns for accurate, quick B 100% inspected
adjustment

And the price: just $1.05*

*1,000-piece price

HELIPOT DIVISION

Call your nearest Beckman Helipot
distributor or (714) 871-4848, extension 1776, for evaluation samples.

. e @y ‘

One of Beckman's Cermet Seven That Handle 95% of Your Applications.
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Philips modular air-traffic-control
system is aimed at civilian use

A modular air-traffic-control system
for civilian planes in emerging na-
tions is the first weapon Philips
N. V. is deploying in a new cam-
paign to capitalize on its solid repu-
tation in military radars. The so-
called Mini-ATC, made by Philips’
Hollandse Signaalapparaten B.V.
in the Netherlands, is designed for
both long- and medium-range oper-
ations in Africa, Latin America, and
Southeast Asia.

The Mini-ATC is built around the
LAR 2 radar, which is based on new
L-band radar technology. The sys-
tem can be made as sophisticated as
necessary for any application, Phil-
ips says. The LAR 2, which employs
frequency-coded pulse-compression
techniques, uses a surface-acoustic-
wave filter and a traveling-wave
tube instead of the more conven-
tional magnetron or klystron.

A new 23-inch alphanumeric
“bright” display permits viewing in
normal light, and the system con-
tains a sophisticated minicomputer
derived from Philips’ military ver-
sions. With an optional video ex-
tractor, the new bright display can
show a completely synthetic picture
of computer-generated symbols.

The performance is impressive:
the LAR 2 has a range of 1,000 me-
ters to 200 nautical miles and
120,000 feet in altitude. Resolution
is 1.7° in azimuth and 90 meters in
range. Besides the transmitter, the
system includes an aluminum horn-
fed parabolic antenna and a double
superheterodyne receiver with a
low-noise-transistor amplifier as a
radio-frequency preamplifier.

The nearest equivalent to the
Mini-ATC is believed to be the
Automated Radar Terminal System
(ARTS-2), now under development
by the U.S. Federal Aviation Ad-
ministration. A British radar com-
pany executive says that the new
Philips radar has better accuracy
and is more versatile than its com-
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petitors. Especially noteworthy is
“the sAW delay line for pulse-shap-
ing, and chirping [pulse-compres-
sion] is a new trick in civil radars.”

Expensive. Technology is expen-
sive, however. The system is priced
between $1.5 million and $4 million,
depending on whether or not a sec-
ondary surveillance radar is added.
The price could rise to more than
$10 million for an equivalent to the
highly automated SARP-2 being in-
stalled at Schiphol airport.

Aiming for high reliability, good
clutter-suppression, and a range
that accommodates both terminal
areas and long distance, Signaal
chose a Raytheon TWT. A TwT,
which is more coherent and more
stable than a magnetron, has a

larger instantaneous bandwidth,
provides higher gain and is easier to
handle than a klystron. The trans-
mitter puts out a healthy 180 kilo-
watts peak power for long-range
performance and a mean power of
4.1 kw, low enough to avoid the
need for a pressurized waveguide.
The TWT sends long pulses of 4 to
8 microseconds, unacceptable for
performance at minimum range.
Signaal turned to pulse-compression
techniques to reduce the pulse to the
necessary 0.6 us needed for precise
target detection. Essentially, a sec-
ond 0.1-ps pulse, transmitted imme-
diately after the longer puise, is pro-
cessed separately in the video
processor to get the best minimum-
range performance. a

Around the world

can upset its stability.

Molybdenum floating gate aids alterable ROM

Though molybdenum gates have been abandoned for main memories, they
have found a new vitality in special designs. A molybdenum floating gate
has improved the speed and cut the power requirements of a new electri-
cally alterable read-only memory developed by Sanyo Electric Co. in Japan
The two prototypes are applicable mainly to the specialized electronic
equipment. One prototype memory, 256 words by 1 bit, is for use in pro-
gramable calculators, control equipment, and the like. The other, a matrix
of 16 by 18 bits, is more suitable for programable television tuners and citi-
zens'-band transceivers. Both have write and erase times of 1 millisecond
and a read time of 3 microseconds. Their power-supply configuration can
be simple because the Earom needs only 1-ns pulses of -30 volts for writ-
ing and -20 v for erasing. The memories, which are fully decoded on the
chip, can survive more than 10+ write-erase cycles. Retentivity of 10 years
Is achieved by a relatively thick oxide layer

Osciiiator phase shift locks receiver in data net

Digital telecommunications networks require an oscillator circuit to pre-
cisely lock the receiver into the transmitted signal. However, this action can
create problems because electronically shifting the oscillator's frequency

Now, J.D.H. Alexander, senior lecturer at the department of engineering,
University of Aberdeen, Scotland, has developed a logical phase-controlled
oscillator that acts like a differential gearbox to match the phases between
the transmitter’s oscillator and the receiver’s oscillator circuit.

Alexander’s oscillator circuit, built around 74-series transistor-transistor-
logic chips, has been used in a master-slave clock system to experimentally
correlate pseudorandom number streams. In the data receiver, one of the
oscillator's eight phases is matched to the incoming signal
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wWe'll lease you this scope
for $42 per month.

You can’t buy a better deal.

| S o st o A e S A

If voubought a Tektronix 465 outright,it [ — — — — ~— ~— ~— ~— T 7 7]
would cost vou about $2,100.* If you lease it from Rental Electronics, Inc..
REI for 36 months, it’ll cost vou $42 a month. 99 Hartwell Avenue, Lexington, Mass. 02173.
And, we can give you immediate deljvely of these Please send me: [J information on your TEK 465 offer.
brand- new instruments, even in multiple L information on the following test equip-

| |
I |
| |
quantities. | ment |
No matter what kind of test instrumenta- | |
tion you need . . . scopes, analyzers, counters, re- Name Title
corders, generators, power supplies, you nameit . . . | |
we can lease it to you at a rate that lets you get | Company. . |
more equipment out of your equipment budget. | |
For the full story of how REI can solve your Address .
electronic test equipment acquisition problems.. . . | |
through rental, leasing, or outright purchase . . . | City State Zip |
call your nearest Instant Inventory Center, | Tol Number |

or send the coupon.

*Based upan Tektronix current kst price. I— —— s — — — —— — — — —— — — _J

Rental Electronics, Inc.

A PEPSICQ LEASING COMPANY
Burlington, MA (617) 273-2770 e Gaithersburg, M) (301) 948-0620 ¢ Oakland, NJ (201) 337-3757 « Ft. Lauderdale. FI. (305} 771-3500
[Yes Plaines. [1.(312) 827-6670 « Daltas, TX (214) 661-8082 « Mountain View. CA (415) 968-8345 ¢ Anaheim, CA (714) 879-0561
Rexdale, Ontario (PL.C Leasing L.td.) (416) 677-7513
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Japanese fax set
can send page
in two minutes

French seek
to increase share
in computer firm . ..

...as U. S. partner
launches computer
and floppy disk

Hitachi OCR reads
hand-written
alphanumerics

Electronics/December 11, 1975

International newsletter

A facsimile transceiver can process a letter-size page in two minutes by
means of vestigial-sideband transmission of amplitude-modulated sig-
nals to achieve handwidth compression. What’s more, the new machine
from Matsushita Graphic Communications Systems Inc. can operate at
slower speeds with a-m and fm machines, including those made in the
U. S., that send pages in four and six minutes. The company, which is
selling the transceiver in Japan at about $5,250, plans to produce 500
units a month for domestic and export markets, particularly the U.S.
Vestigial-sideband transmission is similar to the technique used for
bandwidth compression in television broadcasting. A five-position switch
on the front panel can select transmission to or reception from sets using
standards of the Nippon Telegraph & Telephone Public Corp., as well
as from commercial sets made by Matsushita, Nippon Electric Co., To-
shiba, Minnesota Mining and Manufacturing Co., and Xerox Corp. Writing
density in the two-minute a-m mode is 2.6 lines per millimeter; in
the four-minute fm mode, 2.5 lines/mm; and in the six-minute fm mode,
3.8 lines/mm. The four-minute speed is commonly used for NTT-standard
a-m signals on local lines and six-minute speed on long-distance lines.

Even though Honeywell Information Systems has agreed to French domi-
nation of jointly owned CIT-Honeywell-Bull even before its formal estab-
lishment in the near future, the French want even more. The U.S. share
is soon to be cut from 66% to 47%, and the French want to cut that
to a token amount. The French interests, which are counting on U. S.
technology to wrest the lead in computer sales in France from IBM Corp.
by 1980, are the government and Compagnie Internationale pour I’Infor-
matique.

Top government-industry planner Hughes de 1’Estoile, who boasts that
“‘the French are more inventive than the Americans,”” is telling computer
customers that domination *‘is the guarantee of the computer policy we
have chosen.”” De I’Estoile is following the same strategy he is using in
the nuclear-power industry, where he is pushing Westinghouse to agree
by year-end to slash its 45% share in reactor-builder Framatome to 15%.

Meanwhile, France’s U. S. partner, Honeywell-Bull, is launching the
smallest computer in the 61 series, the general-purpose 61/40, and a
floppy-disk data-entry system, the KDS 7255. The floppy-disk system
provides intelligent data entry to any computer in the 61 series. The
diskette-oriented 61/40 computer, priced from $53,000 to $108,000,
operates in mono- or multiprogram mode with two or three processors.
The central processor has 16 kilobytes of read/write memory and 12
kilobytes of read-only memory. One processor controls communications
in multistation configurations. A microprocessor controls data entry and
the console disk capacity is 18.4 megabytes.

An optical character reader developed in the Central Research Laboratory
of Japan’s Hitachi Ltd. can recognize hand-written English alphanumerics
and, with the aid of software, Japanese katakana syllabary. The machines
read faster and are listed at about half the price of the IBM 1287, which
can read only machine-written alphanumeric characters. Unlike other
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British firm wins
pact for Mideast
computer network

NEC hits milestone

56

for 1-megabyte
bubble memory

Japanese form
second group
to develop VLSI

International newsletter

methods, the Hitachi system handles characters written in rectangular
format. The speed is 500 hand-written characters or 1,000-machine-
printed characters a second. In tests of alphanumeric written by the
researchers, the rejection rate was one in 1,000, and the error rate was
1 in 5,000.

Four of 10 units ordered are now in operation and are to be delivered
in about six months. Initial applications are intended for computers, and
Hitachi does not plan to export the OCRs until it begins exporting computers.
Two models are available—one for on-line operation with computers
and one stand-alone. In operation, writing is scanned by a flying spot,
the patterns are thinned, line segments are coded for one of eight directions
and topologically classified, and then they are matched against nonlinear
patterns in the memory.

British Petroleum’s computer-services subsidiary, Scicon, has bagged a
$50 million contract to supply huge turn-key integrated communications
and computer network in an undisclosed Mideast country. When asked
if the network was for military use, the company declined comment. About
half the cost of the five-to-seven-year project will cover hardware and
installation costs, and the rest will go for software and training.

An experimental bubble memory developed by researchers at the Central
Research Laboratory of Nippon Electric Co. indicates that the Japanese
have reached a major milestone in their quest for a 1-megabyte auxiliary
memory. The memory, to be completed by 1977, requires bubbles to
circulate at a rate of 1 megahertz for the government’s pattern-information-
processing computer.

The interim memory, which has a capability of 128 kilobytes, produces
an average access time of 1.62 milliseconds from bubbles circulating at
a rate of 100 kilohertz. Each of the four chips, 6 millimeters square, stores
16 kilobits in bubbles that are 7 micrometers in diameter. In the full system,
72 chips of the same size would be enclosed in a package 20 by 20 by
S centimeters. The thrust of the research is to reduce the bubble size,
to 2-um diameter so that each chip can store 128 kilobits—16 Kkilo-
bytes—for a total capacity of 1 megabyte. The loops on the chips will
be redesigned, and researchers are not predicting what the final access
time will be.

A second group of Japanese manufacturers has set up a joint venture to
coordinate development of very large integrated circuits and computers
to take advantage of VLSI capabilities. The new company, Computer
Development Laboratories Ltd., is being formed by Fujitsu Ltd.,
Hitachi Ltd., and Mitsubishi Electric Corp. The participants share
equally in the $1 million capitalization of the new company, to begin
operation Dec. 15. The president is Satoshi Kojima, who also retains his
position as president of Fujitsu Laboratories Ltd., Fujitsu’s research arm.

The other computer-development company, NEC-Toshiba Information
Systems Inc., was set up in 1974 to coordinate development planning for
VLSI and advanced computers, as well as the present generation of
computers from the two parent manufacturers, Nippon Electric Co. and
Toshiba.
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New from Potter& Brumfield

The lowest profile 3 amp relay we've ever offered!

The P&B T10 Series relay is lower than many other circuit board components. Only 0.375" high,
it's ideal for high-density applications. Permits pc boards to be mounted on 0.5" centers!
T10relays provide 0.1to 3 ampere switching '« 30VDC. Coil ratings are
6, 12, 24, and 48VDC. Permissive make, gold-flashed silver contacts
are noted for low contact bounce, long operating life. Bifurcated
contacts for low level switching are available on special order.
Designed for low cost general purpose applications, the T10
is ideal for use in tele-communications, copy and reproduction
machines, computer and peripheral equipment.
For additional information, contact the Potter & Brumfield sales
representative or authorized distributor
nearest you, or write Potter & Brumfield
Division AMF Incorporated, Princeton,
Indiana 47671. Telephone 812 385 5251. ame

Potter & Brumfield

Solving switching problems is what we're all about.

Circle 57 on reader service card

Nationwide Manufacturing & Distribution Facilities
OFFICES IN ALL PRINCIPAL CITIES

*Baron-Blakeslee's 'Cold Trap' is covered by U.S Pat Na. 3,375177



Vx sIN| Cos  TAN m
Xy, Ré. e, STO ACL

ENTERS  CHS EEX Cux

& G oo
GO
& oo
- 0 I - e

ssrasrmon'
-

Xy Ré STO RCL I+

ENTER ¢ CHS EEX QL

Eaa
G-
5D
G-

B

xly R$

ENTER ¢

PMT PV FV

L]
ST0  RCL -

wr aw EAR
CHs

HP calculators make uncompromising Christmas gifts.

If you know people who don’t know what to give you for Christmas, give them this ad with your checks on it.

You'll have helped them to make your Christmas a happy one

HP-21 Scientific. 32 preprogrammed scientific
functions and operations. $100.00%. []
HP-25 Programmable Scientific. 49-Step
User Memory plus 72 preprogrammed furnc-
tions and operations. $195.00%. ]
HP-22 Scientific Business. Preprogrammed
with both business and siat functions to help
planners to forecast scientifically. $165.00%. [ ]
HP-80 Financial. 36 preprogrammed business
and financial functions. $295.00%. []

HP-55 Advanced Programmable Scientific.
49-Step User Memory, 86 preprogrammed
functions and operations, 20 Addressable
Memory Registers, Digital Timer.

$335.00%. O

HP-65 Fully Programmmable. 100-Step User
Memory, Five User Definable Keys, Magnetic
Card Reader/Writer, 51 preprogrammed
functions and operations.

$795.00*. ]
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So do HP accessories.

Reserve Power Packs HP-65 Application Pacs, $45.00" 800-538-7922

FIP-21, 22 & 25. $15.00%. each (in Calif. 800-662-9862).

HP-55, 65 & 80. $20.00*. Math Pacs 1 or 1. The numbers to call for a nearby HP
Recharger|AC Adaptor SR G lciet:)lresr 1\;3003?::?:;352(;?0: ur cale
HP-21,22 &25. $15.00*. EE Pacs Tor I1. ators ¢ :

HP-55, 65 & 80. $18.00* Survey Pac 1.

Medical Pac |
Field Cases

. Aviation Pac I.
FIP—SS & 80 82000 . Navigalion Pac I
HP-65. $25.00*.

Finance Pac |.
Security Cradles Chem E Pac |
HP-21, 22 & 25. $30.00*. Stress Analysis Pac 1.
HP-55, 65 & 80. S25.00*.

HEWLETTW PACKARD

Sales and service from 172 otfices in 65 countries
Dept. 214Z, 19310 Pruneridge Avenue, Cupertino, CA 95014

615/25

*Suggested retail price, excluding applicable stateand I--cal taxes

O OO0 00O OO
I

Machine Desien Pac 1.

Continental U.S , Alaska & Hawaii
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The New ALPHA LSI-3/05

Introducing the lowest priced, 16-bit, full-scale, fully compatible,
packaged computers in the world.




can do for

Stack the new ALPHA LSI- 3/05
millicomputer up against any
other low-end computer.

Preferably while you're
sitting down, because on
price alone, you're bound
to be astounded.

Ready? $701 total
packaged price. And that's
complete with 256 words
of MOS RAM, and a CPU
that offers a really powerful
instruction set, Power Fail
Restart, RealTime Clock
and Autoload capability.

Try to buy an equivalent
computer at twice the price.

Have it your way.

You also get the capa-
bility to configure your computer
pretty well the way you want it.
A choice of packaging, of course,
that includes either the Oper-
ator’s or the Programmer’s Con-
sole, power supplies and so on.

A choice of two standard
I/O options.

And a choice of optional
memory configurations that

Maxi-Bus compatible ALPHA LSI-3/05
achieves unprecedented cost-effectiveness
with ComputerAutomation’s new Distributed
1/0 System.

All prices shown are for lots of 100 (U.S.A. only).

include RAM/ROM, RAM/
EPROM and RAM-only in sizes
from 256 words all the way up to
32K words. Totally addressable.

Family connections
save you still more money.

So far, what we've been
talking about could easily add
another five or six figures to
the bottom line of your ledger.

But there’s more. Really
big savings on off-the-shelf
software, peripheral controllers
and I/O interfaces.

The reason is that the
ALPHA LSI-3/05 millicomputer
is a full-fledged member of
ComputerAutomation’s LSI
Family. . Maxi-Bus compatibility
and the whole works. So, every
piece of Family hardware we've

ever developed will work like
it was made for the ALPHA

LSI-3/05. Including Computer-
Automation’s exclusive new
Distributed I/O System.. .just
like you see it in the picture.
With this versatile inter-
face system, you can interface
virtually any kind or combina-
tion of peripherals. Parallel or
serial. Just by plugging them in.

your bottom line.

Your cost? Probably less
than $200 per interface.

The pros know.
Computer-wise OEM’s
will tell you that product
requirements sooner or later
get ahead of the hardware.
For instance, the computer
you buy today may not have
enough [/O or memory capac-
ity for tomorrow’s Mark Il
Super Widget.
Then you'll have to scrap
all your software and your
interface designs, because
* they're not about to work on

some other machine.

You lose.

Of course, with our LSI
Family of compatible computers
you don’t.

You can switch to a differ-
ent CPU or a different memory
anytime. Faster, slower, bigger,
smaller. The electrical interface
will still be the same; the original
programming will still work.
You win.

From the people who
brought you the NAKED MINI®

And the NAKED™MILLI.
And the Distributed I/O System.
And the PICOPROCESSOR.

And now the ALPHA
LSI-3/05 millicomputer.

One cost breakthrough
after another. Breakthroughs
that didn’t just happen...a
lot of profits got plowed back
into R&D.

But then, that’s the price
of leadership.

ComputerAutomation
NAKED MIiNI Division
U.S.A. 18651 Von Karman, Irvine, CA 92664
(714) 833-8830
EUROPE 31/35 Clarendon Road, Watford,
Hertfordshire, WDI1,1JA England (0923) 39627
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Meet the new
990 Computer Family
from
Texas Instruments

Introducing the 9900 Microprocessor
and 990 Series Micro/Minicomputers



Upward Compatible Software and
Downward Competitive Prices

At TI, we've started a new family
tradition in micro/minicomputers
with the 990 computer family . . . a
new tradition based upon a heritage
of semiconductor leadership.

The 990 computer family sets
new price/performance standards
because of an important milestone
in MOS technology . . .

The TMS 9900 single-chip,
16-bit microprocessor.

Powerful enough to be the heart
of a full minicomputer, the TMS
9900 is also the best microprocessor
going for terminals, machine
monitoring and control, and a host
of OEM applications.

All in the Family

The same company . . . Texas
Instruments. . . makes every
member of the family, and makes
every member software
compatible, from the bottom up.
The new Model 990/4 micro-
computer and Model 990/10
minicomputer use the instruction
set of the TMS 9900 micro-
processor. This means that
software developed for the low-end
computers will be compatible with
the higher performance models.
And, users can expand their
systems with a minimum of
interface and software adaptation.

The TMS 9900 Microprocessor

The TMS 9900 is a 16-bit,
single-chip microprocessor using
MOS N-channel silicon-gate
technology. Its unique architecture
permits data manipulation not
easily achievable in earlier devices.
With its repertoire of versatile
instructions and high-speed
interrupt capability, the TMS 9900
microprocessor provides computing
power expected from a 16-bit TTL
computer.

The Model 990/4 Microcomputer

It’s a complete computer on a
single printed circuit board using
the TMS 9900 as its central

processor. The 990/4 is ideally
suited for terminal control,
peripheral device interface control,
and as a CPU for OEM customers.

In addition to the TMS 9900
microprocessor, the 990/4
microcomputer contains up to 8K
bytes of dynamic RAM, up to 2K
bytes of static RAM and/or PROM,
elght vectored interrupts, front
panel interface, real-time clock
Input, two 1/0 buses for low- and
high-speed devices, and optional
ROM utilities.

With the 990/4, you can select a
low-cost OEM package, a 7-inch or
12%-inch rack-mountable chassis,
or a table-top enclosure. . . and
memory expansion to 58K bytes.

Price: The Model 990/4 micro-
computer with 512 bytes of memo-
ry is only $368* without chassis
and power supply. This same
model with 8K bytes of memory
isonly $512 *,

State-of-the-art TMS 9900 microprcessor
.. .16-bit, single-chip CPU with minicomput-
er instruction power.

The Model 990/10 Minicomputer

The most powerful member of the
family is the Model 990/10
general-purpose minicomputer.
The 990/10, a TTL implementation
of the 990 architecture, provides
the high-performance speeds
demanded in many applications.

A memory mapping feature
providing memory protection and
privileged instructions supports
memory expansion to two million
bytes. And TILINE**, an
asynchronous high-speed 1I/0 bus,
supports both high-speed and
low-speed devices. Chassis options
are the same as those for the 990/4.

Price: With 16K bytes of memo-
ry, chassis, power supply and pro-
grammer’s panel,the Model 990/10
minicomputer is only $1968*.

Buiit Better
Backed Better

In addition to the family of
compatible hardware, Texas
Instruments backs you with
complete software and support.
Standard software packages
include memory-resident and
disc-based operating systems;
FORTRAN, COBOL, and BASIC
compilers; and program
development packages with
utilities. And, for you to develop
application programs for the
990/9900 family, we offer cross
support on timesharing networks
and standalone software
development systems. Oneis a
low-cost system using the 990/4 . . .
the other 1s a disc-based system
using the 990/10. And, a
prototyping system is offered for
TMS 9900 users to develop custom
software and firmware modules.

TI supports you with training and
applications assistance, plus an
installed nationwide service
network backed by TI-CARE, our
automated remote diagnostic,
service dispatching, and real-time
field service management
information system.

Get to know our new family. Call
our nearest TI office, or write
exas Instruments Incorporated,

P. O. Box 1444,

M/S 784, Houston, 9
Texas 77001. Or, phone
Computer Equipment
Marketing at (512) 258-5121.

Arlington, Va. (703) 527-2800 « Atlanta, Ga. (404) 458-7791 « Boston, Ma. (617) 890-7400 « Chicago, Il. (312) 671.0300 - Clark, N.). (201) 574-9800 - Cleveland, Dh. (216) 464-2990 - Costa Mesa, Ca. (714) 5407311
+ Dallas, Tx. (214) 238-5318 + Dayton, Dh. (513) 233-6128 « Denver, Co. (303) 751-1780 « Detroit, Mi. (313) 353-0830 « EI Segundo, Ca. (213) 973-2571 « Hamden, Ct. (203) 281.0074 « Houston, Tx. (713) 494-5115 «
Indianapolis, In. (317) 248-8555 - Milwauhee, Wi. (414) 475-1690 - Minneapolis, Mn. (612) 835-5711 + Philadelphia, Pa. (215) 643-6450 + Rochester, N.Y. (716) 461-1800 - San Francisco, Ca. (415) 392.0229 « Sesttle, Wa.
(206) 455-1711 « St. Louis, Mo. (314) 993-4546 + Sunnyvale, Ca. (408) 732-1840 - Winter Park, FI. (305) 644-3535 « Amstelveen, HoMand 020-456256 « Bedford, England 58701 « Beirut, Lebanon 452010 - Cheshire, England

061 442 8448 - Copenhagen, Denmark (01) 917400 - Croydon England 01-686-0061 -

Essen, Germany 01241720916 - Frankfurt, Germany 0611/39 90 61 - Freising, Germany 081617801 « Milan, Italy02. 688-8051 - Montreal,

Canada (514) 341-5224 - Nice, France (93) 20-0101 « Paris, France (1) 630-2343 « Slough, England 33411 - Stockholm, Sweden 62 71 59/62 71 65 « Sydney, Australis 831-2555 « Tokyo, Japan (3) 402-6181  Toronto,

TEXAS INSTRUMENTS

Canada (416) 889-7373

*QEM quantity 50, U.S. domestic prices.
Electronics/December 11,1975

INCORPORATED

** Trademark of Texas Instruments.
t Service Mark of Texas Instruments.
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TERADYNE'S NEW

SMALL BACKPLANE TESTER.
POINT BY POINT.

The Teradyne N123 backplane test
system makes quality testing afford-
able to manufacturers of smaller back-
planes. Let us point out a few of its
many advantages.

Point 1.
SIMPLIFIED FIXTURING.
Two-cable daisy-chain connection
with interchangeable fixture cards
eliminates time-wasting wire-per-
point fixturing. Only two cables are
ever needed no matter what the back-
plane complexity or configuration.

/

Point 2.

YOUR OWN TERMINOLOGY.
The N123 delivers error messages

in your own product language. Lost

time and the chance of mistakes in
translation are completely avoided.

Point 3.
PRECISE DIAGNOSTICS.

Until now you might have been
receiving error messages that made it
seem as if you had as many faults as
there were points in the network. The
N123 gives you one unambiguous
error message per fault, permitting
fast repair by nontechnical personnel.

Point 4.
SIMPLE OPERATION.

The N123's dedicated front panel
enables nontechnical personnel to
learn its use in minutes. By answering
a series of questions, the operator
sets up the pin-naming scheme. Then
the system automatically programs
itself from any verified backplane.

TERADYNE BACKPLANE

g L
e  oeuu

Point 5.
EXPANDABILITY.

When you change the size or con-
figuration of the backplanes you're
testing, there’s no need to invest in a
completely new fixturing system. Just
add or remove the necessary fixture
cards.

Point 6.
RELIABILITY.

The N123 comes with Teradyne’s
own 10-year warranty on all circuit
modules. And is built for hard use on
the factory floor. What's more, all
Teradyne systems are backed by a
world-wide network of field service
and parts stocking centers, as well as
a 24-hour telephone troubleshooting
service.

Point 7.
HIGH THROUGHPUT.

Fast point-to-every-other-point
testing, efficient fixturing, and accu-
rate diagnostics are going to give you
consistently high throughput and
improved yield. Count oniit.

Point 8.
FAST PAYBACK.

The N123 is surprisingly affordable.
But your real savings will come in
lower repair and rework costs at sys-
tems test and in the field. Think yield.
Your competitors do.

Teradyne, Inc., 183 Essex Street,
Boston, Massachusetts. In Europe:
Teradyne Ltd., Clive House,
Weybridge, Surrey, England.

j ERADYNE

CHICAGO (312) 298-8610/DALLAS (214) 231-5384/NEW ENGLAND (617) 458 1256/NEW YORK (201) 334.9770

2N SUNNYVALE (408) 732-8770/LONDON (0932) 51431/PARIS 265 72 62/ROME 59 47 62/MUNICH (089) 33 50 61/TOKYO (03) 4064021
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Probing the news

Coming: cheap, powerful computers

One-chip microprocessors, combined with semiconductor memories,
promise to compete with expensive mainframes

by Stephen E. Scrupski, Computers Editor

It was bound to happen. Given the
compact processing power and sto-
rage capability of single-chip micro-
processors and semiconductor-
memory chips, someone had to put
together a large array of micro-
processor-memory modules de-
signed to rival the performance of
large mainframes at a fraction of
the cost. However, it may not be
that simple—some experts warn that
producing power entails far more
than simply hooking together a
number of processors.

At least three companies on both
sides of the Atlantic are working on
this next-generation concept:
Grumman Aerospace of Bethpage,
N.Y.; IMS Associates Inc. of San
Leandro, Calif.; and a French firm,
Realisations Etudes Electroniques.
Both IMS and REE are basing their
systems on Intel 8080 n-channel
MoOS chips, while Grumman is going
for higher speeds with Intel’s 3000
series bipolar chips.

IMS assembles the 8080s in a
structure called a Hypercube, in
which each processor communicates
with eight others directly connected
to its input/output ports (see illus-
tration above). IMS plans to build
three system sizes ranging from 16
to 256 processors. REE’s immediate
plans are much more modest: only
eight interconnected 8080s.

But Grumman, on the other
hand, says it intends to use the mi-
croprocessors to solve large prob-
lems that take many hours on a
370-168. Robert McGill, head of
the Computing Sciences branch of
the Research department says, “We
are actively, seriously, looking at in-
terconnecting as many as 10,000 mi-
croprocessor modules.”
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. . In the array planned by IMS Associates, which it calls a Hypercube,

each processor can communicate with eight others, or a maximum of 256.

Grumman plans to build one
module and replicate it 10 or 20
times to improve performance two
to three orders of magnitude over
the level of 1BM’s 370-168.

The key to the potential high per-
formance is that, in each system, the
individual microprocessors operate
more or less independently on sepa-
rate parts of a problem or even on
different problems. This approach
differs from previous multiprocessor
architecture, which has a great de-
gree of parallelism. The giant Illiac
IV, for example, designed at the
University of Illinois and now in-
stalled at NAsA’s Ames Research
Center, Moffett Field, Calif., had 64
processors, but each operated in

synchronism from a single control-
ler, performing the same instruction
in parallel on separate data words.

D.R. Slotnick of the University of
Illinois, who recalls that he “picked
out the parts for the Illiac IV 10
years ago,” notes that there would
be much fewer electronic problems
with the 8080s. The Illiac IV was
based on emitter-coupled logic and
it was difficult to control noise in the
high-speed circuits.

Trade-offs. As attractive as such
independent processing may seem,
however, it’s not quite so simple to
multiply individual processor
power, points out Gene M. Amdahl,
founder and chairman of Amdahl
Corp., Sunnyvale, Calif., and the
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principal designer of the IBM Sys-
tem/360 computers.

In 1967, Amdahl says, he
analyzed the potential of parallel
processing and concluded that even
a small percentage of sequential
processing can drastically reduce the
gain in processing power. For ex-
ample, even if as little as 5% of the
instructions must be run sequen-
tially, 64 parallel processors would
have their over-all power reduced to
the equivalent of only 15 indepen-
dent processors. With the same per-
centage of sequential processors, 16
processors would behave like 11.

Grumman’s McGill acknowl-
edges Amdahl’s warning, but says
that the “difficulty is mainly at the
algorithmic level.” He says that
completely new algorithms are
needed to take advantage of the
new computing systems ‘“because
the opportunity to do things with a
high degree of concurrency is com-
ing upon us very fast.” He is encour-
aged by results he has seen in devel-
oping these new algorithms, he says.

Skepticism. Another point that
some skeptical observers make
about microcomputer-multiproces-
sors is that, although there’s no
doubt that one microcomputer
based on one 8080 is a good thing,
it’s not at all clear that n micro-
computers will be n times better.
For example, how does one go
about programing a system contain-
ing many 8080 microcomputers?
For a large system with a single cen-
tral processing unit, a program is
written and then fed into a compiler
to obtain the machine code that ac-
tually directs the computer oper-
ations. Can something similar be
done in these multiprocessor sys-
tems?

Yes and no. REE plans a system,
the Micral-M, with a single location
of a program from which each of
the eight 8080s draws its instruc-
tions. The Micral-M is based on
REE’s one-board microcomputer, the
Micral-S. With eight such micro-
computers, the system can handle
512,000 words of memory and per-
form 3 million instructions per sec-
ond. Each processor has its own
memory, but also shares part of a
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. . . to France. In the version by Realisations Etudes Electroniques, the key is a custom
Schottky-TTL LSI hard-wired logic circuit that determines priority of access to the memory.

common memory, which holds the
program. Similarly, each processor
can draw on the resources managed
by another.

The key to the system is a custom-
designed Schottky-TTL LsI hard-
wired logic circuit that sets the pri-
ority of access to the common
memory, and resolves any simulta-
neous accesses of equal priority.

Distributed program. In the IMS
system, the plan is for a user to write
a distributed program in low-level
assembly language for each 8080 in
the system. The basic operating unit
in the IMS Hypercube is a subsystem
containing two 8080A chips, plus
memory and interface circuits,
mounted on a pair of 8-by-22-inch
printed-circuit boards. Each subsys-
tem is located at a node of the Hy-
percube and connected to eight
other subsystems in adjacent nodes.
One of the 8080As executes the
user’s program while the other han-
dles the overhead and communi-
cations tasks and the operating-sys-
tem software.

With the 8080A’s direct-memory-
access capability, one subsystem can
access another’s memory while the
subsystem at another node is per-
forming its own calculations. In use,
some of the nodes would be as-
signed the responsibility of process-
ing input or output data, or inter-
facing with a printer, keyboard, or
disk-storage unit, and they would
make data available to other nodes.

Users would program each node
to perform its function, and the op-
erating system built into each node
would take over internodal commu-
nications. This makes programing
not much more difficult than succes-
sive programing of single 8080As,
according to IMS.

Each node has an instruction rate
of | million instructions per second,
direct-memory-access capacity of 2
megabytes per second, and 16 kilo-
bytes of user-program memory, ex-
pandable to 64 kilobytes. The small-
est system IMS is building, the
Hypercube II, has an aggregate exe-
cution rate of 16 million instructions
per second, capacity of 256 kilobytes
of user-program memory, and capa-
bility to perform 2 million memory-
to-memory additions a second, the
firm says. Housed in a single 72-
inch-high cabinet and consuming
1,280 watts, the Hypercube II will
sell for about $80,000. A Hypercube
II will sell for about $400,000,
about 10% of the price of an IBM
370-168.

The company now is completing
construction of a Hypercube II,
which will soon be taken out for
“show-and-tell” sessions. IMS mar-
keting director William Millard says
military and government agencies
have already expressed great inter-
est in Hypercube for use in tele-
metry and simulation systems, in
maintaining large data bases, and in
data-communications networks. ]
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Bang! Just like tha, a full B Series CMOS line from Motorola

In one big introduction, 93 types. including a full complement of MSI CMOS in both
MC14000 and MC14500 families, have been made available in our I3 Series. Another seven
types will be available by January §, 1976, raising device coverage to an even 100, Users of
existing McMOS* types will be pleased that the BB Series is compatible with our non-buffered
CMOS devices, adding versatility to the MeMOS line.

Most everyone recognizes that the buffered outputs sharpen transfer characteristies and
improve noise immunity. And, McMOS B offers a broad enough line for complete CMOS
systems plus the drive capability to enable mix and mateh designs with low power Schottky TTL.

Operate McMOS B at high voltages with absolute confidence. At 18 V you get the same
reliability you've come to count on from all McMOS. Finally, don't forget that the B Series iz
backed by Motorola’s depth of high technology CMOS production capabilities.

Contact your authorized Motorola Distributor or local Motorola Sales Office.

MOTOROLA McMOS

— CMOS reliability at its best
Electronics/December 11,1975 Circle 69 on reader service card
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General Automation
fights to recover
from nosedive

Split of Noorda, left, Goshorn, right,
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inability to keep pace with changing | ¥
technologies, production problems AN ]
combine to force prosperous 2 [

by Larry Waller, Los Angeles bureau

As recently as mid-1974. General
Automation Inc. was a high-flying
minicomputer company chalking up
solid profits. Since then. the picture
for the Anaheim, Calif.. firm has
changed completely: it has skidded
into sales, overhead, and production
problems, big losses. and a future
dominated by the need 10 straighten
out the curve by getting production
and deliverv schedules of its new
MOs machines under control.

What went wrong at GA?

Basicaily, the combination of in-
ternal struggle and the lack of clear-
cut lines of authority caused trou-
bles to multiply. In the dynamic
minicomputer field, buffeted by
fierce competition and rapid tech-
nologicai improvement. delays and
wrong decisions proved costly.

Much of the damage at GA re-
sulted from a long-simmering
struggle between two management
factions for control of the firm. On
one side (the winning side. as it
turns out) were founder. board
chairman, ard controlling stock-
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minicomputer firm into red

holder Lawrence A. Goshorn and
his associates. On the other. the four
outside board members lined up
solidly behind president Raymond
J. Noorda, who joined the firm in
1970. The strife surfaced explosively
in August of this year when Noorda
and his four backers on the board
resigned and Goshorn emerged as
the undisputed boss of a company
that had enjoyed zooming growth
for most of its life since he founded
itin 1967.

Flop in SOS. While a good part of

the slide also may be blaumed on its
much-publicized failure to intro-
duce an advanced silicon-on-sap-
phire (SOS) microcomputer line. that
debacle seems to have been more a
symptom than a basic cause. Such
an attempt to leapfrog competition
with the use of unproved technology
is, to Noorda, an
Goshorn’s ill-fated “flair for the dra-
matic.”

That failure, and GA's current
problems, grew out of a weakening
competitive position. Both Goshorn
and Noorda now agree that it was
apparent even before 1973 that the
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compary had to update its standard
SPC-16 minicomputer line with new
LSI circuitry.

Noorda says that in 1972 he told
Goshorn and Michael Ford. then
vice president of marketing, that GA
had to have systems incorporating
two new technologies. “*We needed
microprocessors in machines at the
bottom of the line and a micropro-
graming extension of our SPC-16.
These would be upwardly compat-
ible machines with sophisticated ar-
chitectures.” he recalls telling them.
Goshorn took responsibility for de-
veloping these products. Noorda
says. and in fact kept full control of
product planaing throughout.

In connection with these plans, a
pivotal announcement was made in
December 1973 that GA would build
a low-cost microcomputer based on
an SOS chip 0 be manufactured by
the Microelectronic Device division
of Rockwell International Corp.
Since this development would give
GA higher-speed minicomputers
with lower power requirements than
anvthing else then offered commer-
cially, the compary and Goshorn
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became the center of industry atten-
tion. As events unfolded, the chips
proved uneconomical to produce
because of yield deficiencies, and
Noorda was forced to announce the
termination of the program a year
later. (Rockwell says its contract,
signed by Goshorn, was for “feasi-
bility studies” only, from a design
supplied by GA.)

Claims no role. Goshorn now
disavows any connection with the
sos affair. As he tells it: “About that
time, I left the company for per-
sonal reasons. I’'m not sure we could
have made sOs work even if I had
stayed. But we would have known
sooner. I would have kept
Rockwell more committed and
raised a lot more hell.”

Furthermore, it was later in 1974
after he was gone, according to the
GA chairman, when the *“basic mis-
take” took place that knocked the
company “out of control.” During
fiscal 1974’s fourth quarter, running
from May through July, manage-
ment pushed sales to a record $20
million. Among other effects, this
decision “sucked out all the backlog,
caused overhead to explode, and
drove the company into instability.”
It raised production to unsus-
tainable levels and led to the write-
offs and operating losses that have
plagued Ga since the second quarter
of fiscal 1975.

Goshorn claims that from late
1973 until well into 1975 he was out-
side the decision-making process.
Although he declines to blame any-
one, it is clear that in his mind the
Noorda regime made the key mis-
takes.

“His plans.” As might be ex-
pected, Noorda disagrees with
Goshorn’s version of events. “He
was not gone—he never left the
company except for a five-week va-
cation in early 1974. The SoOs pro-
gram was Goshorn’s entirely, he was
the only one who met with Rockwell
for the first six months,” Noorda
says, adding: “I was operating the
company according to plans he gave
me. He never gave up the chief
executive officer’s role. He was fully
responsible for all decisions.”

Whoever guided GaA, it was
foundering so badly by August that
management emotions reached the
flash point. While the precise se-
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quence of events remains murky,
the battles in the August board
meetings ended with Goshorn sol-
idly in control as chairman and
president. The four outside board
members’ attempt to gain unchal-
lenged authority for Noorda could
not prevail against the almost 40%
of common shares held by Goshorn
and his associates. The four and
Noorda resigned.

Noorda’s view of what went
wrong differs dramatically from the
chairman’s. *“Goshorn would not
face up to facts. Our two main prod-
ucts were going obsolete, and the
company fell apart from bad pro-
duction and business decisions and
failed to remain competitive. . . .
On the low end, he tried to use un-
proved technology to leapfrog com-
petition. On the high end, total fail-
ure. We just had nothing to sell.”

What now? With executive in-
fighting and the intrigue settled,
what is GA’s competitive situation
now? And what are the chances it
will regain its momentum? The
chief executive officer is optimistic,
basing his optimism on the new
three-product MOS line. “They offer
twice the performance of Digital’s
product,” he claims, referring to
Digital Equipment Corp.’s LSI-11
minicomputer. Indeed, the prelimi-
nary industry assessment of the GA
line seems to be that the models
110, 220, and 330 are soundly de-

Downturn

December 1973: GA announces
$500 SOS microcomputer.

May 1974: Announces second
SOS computer.

Fourth quarter 1974 (July 31):
Reports $20 million sales; $61
million for year.

First quarter 1975 (Oct. 31,
1974): Sales drop 30% for quar-
ter, profits slump.

December 1974: Noorda an-
nounces failure of SOS program.
First half 1975 (Jan. 31): GA re-
ports losses on $2.5 million in-
ventory write-down, high over-
head, and production problems.
August 1975: Noorda and all
four outside directors resign;
Goshorn renamed president.
Fiscal 1975 (July 31): Goshorn
reports $4 million loss for year.

signed computers, wholly compat-
ible with the firm’s previous prod-
ucts. The top-of-the-line 440 is also
state of the art with its low-power
MSI Schottky circuitry.

Stacking up. According to one
knowledgeable industry source, the
$531 price of the one-board 110 is
competitive with DEC’s $534 LSI-11,
but the 110 has only 1 kilobit of
memory as opposed to the LSI-11’s
4 kilobits. However, the 110’s execu-
tion speed is 2 microseconds; the
LSI-11’s is 3.5 ps. On the high end,
says the source, the 440 appears to
be a competitive medium-perform-
ance computer.

The major question currently con-
cerns production problems with the
three models (the 440 has been de-
livered in limited quantities since
June). One informed Wall Street
source says flatly that GA’s *“produc-
tion is out of control.” Reacting,
Goshorn chooses his words care-
fully: “A little harsh, maybe, but
fairly correct. It’s coming under con-
trol gradually.” He estimates that by
the end of January, production
should be “back under acceptable
control.”

For the near term, Goshorn esti-
mates another GA loss in the first
quarter, breaking even or better in
the second, and improving profit-
ability for the remainder of the fis-
cal year.

Religious question. Aside from
production, there is the question of
what, if any, is the effect on the
company of Goshorn’s fundamen-
talist religious beliefs. Those are the
subject of speculation and rumors in
Southern California industry circles
and received national attention in
an article in Time magazine.
Noorda claims they hampered GA
and represented a final reason for
his resignation. It was too much,
Noorda says, when Goshorn told
him of a divine message that “ap-
pointed, annointed, blessed, and set
me apart” to direct GA.

Goshorn asserts that such convic-
tions lend strength to his company
and himself. “I'm both a Christian
and a patriot, and not a fanatic,” he
states. “The strongest leadership is
to tell people what you believe and
take a stand—in this case, the ulti-
mate one. I'm not trying to convert
anyone.” O
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Quality, reliability and low price. When you're after those thingsin a
trimmer potentiometer, all at once, remember just one name: Piher.

cost less
trimmer

\ pots from
Piher

Advanced Design Features

Because Piher innovation is here, on-shore, right now. Bringing you
today’'s most advanced carbon trimmer potentiometers. Bringing them
to you immediately, available off-the-shelf, coast-to-coast . . . and in

quantity at low price.

Piher's unique PT10 Miniature Trimmers (3/8") and PT15 Trimmers (5/8")
are reliability designed. For high signal-to-noise ratio. Circuit integrity.
Minimum contact resistance, low noise and design adaptability.

@ Patented* fully-enclosed Zytel
housing. Protects carbon track
against dust, dirt, solder flux.

® Accepts conventional compounds for
conformal coating of PC boards and

potted modules.

® Adjustment types to suit your needs

best. Screwdriver,

thumbwheel, hex

slot and spindle shaft.
® Pin-for-pin interchangeable with

® Zytel housing withstands soldering
temperatures as high as 320°C.

® Carbon resistance track sealed away
from solder residues. No cleaning
needed befcre initial trimming

adjustments.

® Spring-loaded wiper for precise, full

electrical contact.

® Advanced wiper design cuts contact
resistance, electrical noise to less

Available in resistances from 100 ohms to 10 megohms, plus horizontal
or vertical self-supporting configurations that snap-in to PC boards with
electromechanical precision, Piher carbon trimmers seal out and shrug
off solder flux, humidity, adverse atmospheres and soldering
temperatures as high as 320°C. What's more, adjustment types to suit
your need best include: screwdriver, thumbwheel, hex slot or spindle
shaft.

Whatever your application, get the work best, cost less trimmer pots
from Piher. The unique PT10 and PT15 Series. Contact the Piher
Distributor near you.

than 1%.
‘U S. Pat. Np. 3.662,314

competitive trimmers.

Advanced quality for the least cost . . . by design.

~& PIHER coporat
Corporation

' ] Electronic Components

399 Washington St. {On Rte. 128), Woburn, Mass. 01801

Ny (617) 935-8750 Telex 94-9382

Piher Offices

Mid-Western Regun

53%W Golt Road

Achington Heights, I1inois 80005
Telaphone 312-840-1410

Waestern Region
143A Shaker Road

€ Longmesdow, Mass 01028
Telephone 413-528.4741

Moorestown, New Jersey 08057

Batdwin Component Center

Burlinglon, Massachuselis 01803
Baldwin Component Center

Deer Park, L |, New York 11729
Telephone 516-586-2230
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Wilshire Electronics/ New England

One Wilahire Road

Orawer K - Salem Statien
901 W Second Siree!
Winston-Salen, N C 27108
Telephone  919-724-041

Mashne Electronics
$115 Chinton Averue
Rochaster, New York 1607
Telephone 716-546.54/3

QAR Indusines

621 S Columbus Avenue
M1 Vernon, Naw York (1550
Telephone  914.699.2:1t4

State Electronics

36 Route 10

Hanover, New Jersey 07936
Telephone 201-857-2550

Telephone 617-272-8200

01803

Edmar Elecrrcnics
1275 Rang Road

Witshire Electronics/ New York State Des Plaines, 'inois 60016

617 Main Street (Westover Plaza)
Johnson Cily, New York 13790

Telephone 607-797-1236

Telephone 312-298-8580

Graham Electronics
133S Pennsylvan.a

Whishire Elecironics/Philadelphia  Indiar apolis, Indiana 46204

855 Industrial Highway (Unit 5)
Cinnaminson, New Jersey 08077

Telephone 609-786-8990
215-627:1920

Midg-Western Region

Arrow Electronics

23500 Mercantile Road
Beachwood. Ohio 44122
Telephone 216-464-2000

Witshire
2554 State Streel

Hamden, Conneclicul 1mS)7
Telephone 203-261-11B5
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Arow
3100 Plainlield Rosd
Dayton, Ohio 45409
Telephone 513-253-9176

Telephone 311.634-8486

Onhm Elecironics

649 Vermont Avenue
Palatine, 1 nors 60067
Telephone  312-359.5500

A M Elecironics
4860 S Davigson

Kentwood, Missour 49508
Telegnone 616-531-9300

Shendan Sales

P O Box 37826
Cincinnan, OF1o 45222
Telephone 513-761-5432

Taylcs Electic Company
P O Drawer NN
Mitwaukee, Wiscon .un 532C1
Talephone 414.241-43:1

Western Region

Acacia Sales, Inc

184 Aleso Avenue
Suanyvale, t.alitornia 94086
Teleghone 408-73% 0100

Acacia Sales, Inc

11795 Sky Purk Cucle, Sunte F
irvine, Calitorria 92707
Telephone 714-54909%54

Acacia Sates, Inc

13111 West Eth Avenue
Lakewood, Co oradc 80215
Telephcne  303-232 2882

Comgonents Center Inc
1240 E ' Logan Averwe
CostaMesa, California 52626
Telephcne  714-979 048

ing Facilities

Caitor-Bales Company
591" & Scotl Hamulton Drive
Litfe Rock, Arkansas 72209
Telephone  501-£63-9100

Radio Supply Company, inc
131 Lawia Street

Wichita, Kansas 67211
Telephorie 316-267-5213

5044 Gteway East
Su te #801

E1Pass . Taxas 79905
Telephone  915.772.209¢

Nosvell Associates

2 13 Box 20279

Dal as “ex4s 75220
Telvphone 214-350-8771
TWX  210-861-4512

Park Elecironics

2205 Erigewood Avenue, South
St Louis Patk, Minnesola 55426
el phane  612-925-3118

RobertE Priebe Company
2211 Ftin Avenue

Seattle, Washington 98121
“elvphi.ne  206-682-8242

Scott Supply Corp
7

Lincoln, Nebraska 88504
Telephore 402-464-8308

Semad Electronics Ltd
1111Finch Avenue, West
Surte #1102

Downsview. M3J 2€5, Ontano
Telephons  416-635-9880

Semad Electronics Lid
625 Marshall Avenue
Suite 92

Dorval, H3P 1E1, Quebec
Telaphone 514.636-4641

Semad Electronics Ltd
1485 Lapernere Avenue
Ottawa, K12 758, Omano
Telephone 613-722-6571
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Sony: market dilemma

One of Japan’s and the world’s most
innovative consumer electronics
firms entered 1975 under a cloud of
recession and uncertainty. Sony
Corp.’s domestic sales were down,
net income had slipped, the world-
wide economic decline dampened
overseas sales, and the climate for
new products was unfriendly.

In the previous fiscal year, Sony’s
net sales had increased 26% to $1.3
billion, but net income had dropped
2% to $83.3 million. Like all Japa-
nese consumer electronics produc-
ers, the company was forced to cut
back production to ride out the eco-
nomic storm. But the recession hit
Sony at a precarious time: it had be-
gun a strategy of promoting high-
priced, console-type color-TY receiv-
ers for the domestic market and was
just about to begin a serious effort to
market home video cassette play-
ers—both moves that called for a
strong, free-spending economy. But
after the oil crisis, consumers were
more inclined to buy low-priced,
economy products.

As Sony nears the end of fiscal
1975, what is happening to its mar-
kets? How has it been managed dur-
ing the recession? For the answers,
Electronics interviewed Kazuo
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Iwama, corporate deputy president
and chairman of Sony Corp. Here
are excerpts from that interview.

Q. Souy has a reputation for doing
things differently from other con-
sumer electronics firms. Have you
done anything differently in trying to
recover from the recession?

A. We are putting more and more
money into development of prod-
ucts, but there have been no big
changes in marketing—in this sense
you might say we are doing things
differently by not reducing effort.
Sony has been strong in the major
cities in Japan and in the U.S. Now
we are attempling to increase our
activity in the smaller cities and
rural areas.

Q. How has Sony performed in
1975, compared to 19742

A. Recovery began in January and
February. In June and July we were
in a very good inventory position, so
production was up. Sales for the
year will be up, but profit is the
problem. Profit margins may be
down. In the United States total
color-Tv sales went down, but Sony
increased sales and increased its
share of U.S. market. In America,
people were buying for the Sony
quality reputation despite our
higher prices. The Japanese con-

Director lIwama seeks to
firm up sales in smaller

U.S. cities and push VTR
in color-saturated Japan

sumer, however, does not want a
high-priced Tv set. He wants a 13-
inch and 14-inch set at very reason-
able prices.

Q. What is the condition of the
color-TvV market in Japan today?

A. Price competition has been very
sharp. There has been no change in
the number one market share posi-
tion, but there have been almost
monthly changes in the market
share of second, third, and fourth
positions. We expect a total of about
5.5 million sets to be sold this year
in Japan, compared to 5.14 million
in 1974.

Because the Japanese market has
reached saturation, growth will not
be the same as in the past. Still, we
do not expect a shakeout of TV man-
ufacturers.

Q. What is the outlook in the “post-
color” market, now that saturation in
Japan has passed 90%?

A. We expect that what we in Ja-
pan call video systems—VTRs in the
U.S.—will gradually open a wide
consumer market as the prices come
down. It’'s a new industry, so we
have to educate the people in how it
is of value in the home. With radio
and TV sets, people have programs
available, therefore the hardware
makers need only to produce good
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products and that’s enough. Video
systems need another effort to make
them profitable.

It will take a long time, but the
kickoff of Betamax [Sony’s high-
density video-tape cassette system]
last May was good. We are selling
more than we can make at present.
Sony is marketing a new console-

type video-TV in Japan in which the
Betamax video deck is combined
with an 18-inch Trinitron color-Tv
set equipped with a built-in timer.
The total price, 449,800 yen [$1,499]
is still high, but there is a market for
this system. [The same combination,
but with a 19-inch receiver, has
since been introduced in the U.S.
for $2,295.]

The video deck is priced at
229,800 yen [$766]. The selling price

impedance

Automatic 0.25% f
|

Our
new Model
251 Digital
Impedance Meter
provides the most accu-
rate measurements of in-
ductance (L), resistance
(R), capacitance (C), and
conductance (G) avail-
able in any instrument up
to five times the cost—
plus it’s fast and reliable.

Big, fat claims, right?
But consider this: Accu-
racy of 0.25% + 1 digit,
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measurement speeds of a
fraction of a second, high-
intensity 31;-digit read-
out has overload blanking
to prevent false readings,
solid-state construction
packed into a rugged 10-
pound frame. And simple
to operate.

You might consider this.
Our reputation. We've
led the building of preci-
sion impedance measur-

ing instruments for labo-
ratory and quality control
applications for 25 years.
Check us out, then call
or write for the com-
plete story. Ask about our
discrete IC testers, too.
Electro Scientific
Industries
13900 N.W. Science Park
Drive
Portland, Oregon 97229
Phone: (503) 646-4141
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will continue down, because at
100,000 yen [$333] there is an
enormous market. This low price is
not our aim now. We want to bring
along the market for a few years.
Low-price talk now will only mis-
lead the public. We are not in a
hurry.

Q. Whar abour the arrival of the
video-disk players? Won't they ham-
per tape players?

A. The same is true for the video
disk and video cassette as was true
for the audio disk and audio cas-
sette—coexistence. So I'm not so
afraid of the video disk. I'm more
and more confident of the Sony
video product because we have ac-
cumulated so much experience and
technology in the video field. We
will sell Betamax in many ways—as
a stand-alone unit, with a TV set,
with and without tuner, or built into
a console. The video disk will help
sell the video cassette. The disk
needs software, but if the people
want to record, they will buy the
cassette.

Q. But hasn’t the lack of standard-
ization among the video player sys-
tems held back growth and confused
consumers?

A. Yes. Lack of standards originally
restrained the market for audio
players, but then some of the com-
petitors folded and those remaining
prospered. Now there are many
video formats, but we believe that
Betamax will be the final format.

Q. Japanese consumer electronics
companies are subdued and uncertain
about the future. Have the Japanese
lost their confidence?

A. Yes, to some extent, because in
Japan since the oil crisis, there is no
confidence in obtaining material re-
sources at low price. We have no
natural resources. We can’t raise
wages and we can’t raise prices or
we will lose export competitiveness.
To realize full employment with no
natural resources, we must export in
order to import.

From Sony’s point of view, we
want to export quality products to
make profits and keep our overseas
strength. Domestically, we must
stimulate industry by creating new
markets. Right now the Japanese
consumers are reluctant to spend,
but another feature, like the video
cassette, will be different.
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Time was when high speed
printing meant a

high speed line printer.

Times have

And so have printers. |
No longer is high speed |
line printing the sole
realm of the expensive
line printer.

Centronics has
changed all that. Our
new 103 and 503 serial
impact printers can give
you up to 340 lines per minute. Not only
are they the fastest, most efficient serial
impact printers you can buy, but, in some
applications, they can keep pace with line
printers costing twice as much.

How do they doit?
\; By a unique combina-
by ‘\k tion of printing speed,
- slew rate and intel-
= ligence. Both the 103
and the 503 are 165-
character-per-second,
132-column printers.
Both are bidirectional
—which is the intelligence part. They print
right-to-left, left-to-right at 70 to 340 lines
per minute. Moving to the nearest char-
acter on the next line to be printed —
wherever it may be. There is no carriage
return and no carriage return deadtime
(in the 400 milliseconds it takes to effect a
carriage return, these printers print 80

characters). A big boost
for throughput.

If performance is
why youbuy a printer,
you want to learn more
about our model 103.

If economy is your
thing, the model 503
gives you the best
performance for the money anywhere. Our
catalogs and spec sheets give you complete
information. Send for your copies today.

We want to change your mind about
printers. Centronics Data Computer
Corp., Hudson, New Hampshire 03051.

CENTRONICS
PRINTERS

ATTN: Marketing Services

Gentlemen,

Tell me more about your high speed printers.
The 103 and the 503.

[J Send catalogs and spec sheets.

[J Have a salesman call.
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Eastern Region; Burlington, Mass., (617) 272-8545; Central Region: Kettering, Ohio, (513) 294-0070; Western Region: Santa Ana, Calif., (714) 979-6650.
Centronics Data Computer(Canada) Ltd.: Ontario (603) 883-0111; Centronics lnternatnonal Corp.: Frankfurt/Main, West Germany Tel 678041.
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‘digital instrument
R course

Fé _ PHIUPS
Give us the opportunity to demonstrate the unique benefits of any of these digital instrument course
' a . ane Pl ARG BRAT THEZITY AND LOGIC CICINTS
products and we’ll make you a free subscriber to the much-acclaimed Philips \ l’ - ._. u
Digital Instrument Course, an in-depth understanding of digital circuits and \

mathematical theory behind them. Five soft covered books provide detailed
instruction of number theory, Boolean Algebra and progress through digital
blocks and circuitry to data communications and controls. The first two books, ™
Basic Binary Theory and Logic Circuits and Digital Timers and Counters, are
available now.

Examine our very lightweight 50 MHz and 120 MHz PM3240 and PM3260
oscilloscopes. See for yourself the real advantage of true dual beam over dual
trace in our PM3232 oscilloscope. Let us show you the superior accuracy of
RF measurements you can achieve with our PM6610 series counters. Take
your choice of fixed and variable transition times in a comprehensive line of
attractive, price/preformance designed pulse generators, such as the PM5715

or our PM5771. Evaluate our new temperature measuring PM2513 Digital
Multimeter Regularly priced at $ 5.00/book.

Act now and find how you get more from Philips. Call our toll free HOT LINE NUMBER today and arrange for a
demonstration appointment. Dial 800 645-3043. New York State residents call (516) 921-8880 collect.

in the United States:  Philips Test & Measuring Instruments, Inc. In Canada:  Philips Test & Measuring Instruments, Ltd.
400 Crossways Park Drive 116 Vanderhoof Avenue
Woodbury, New York 11797 Toronto, Ontario
Tel: (516) 921-8880 Tel: (416) 425-5161

= PHILIPS

Circle Reader Service #76 for Information Circle Reader Service #99 for Demonstration



Patents

Recession spurs infringement suits

Royalty and licensing revenues look good to semiconductor

companies as they take to the offensive on patent protection

Battles over patents always have
been part of the hurly-burly of the
semiconductor industry. But in re-
cent months there has been an up-
surge in protective zealousness, cul-
minating in the suit by Western
Electric Co. against six semicon-
ductor firms [Electronics, Oct. 135,
p- 34]. Among other active suits are
General Instrument Co. vs Mostek
Corp., Motorola Inc. vs MOS Tech-
nology Inc., and Bowmar Inc. vs
Texas Instruments Inc. There are
several reasons for the activity.

For one thing, the suits may indi-
cate that the semiconductor industry
is maturing. Robert B. Shapiro,
General Instrument Corp.’s director
of legal affairs, says, “When you
first start out, it’s a life-and-death
struggle. All you’re concerned about
is having the right product and sell-
ing it—you don’t have time to worry
about patents. Now, the patent pro-
cess has become a normal part of
doing business.”

In addition, when business is bad,
threatening suit to obtain income
from royalties or from cross licenses
is an enticing prospect. Further-
more, a company with an extensive
licensing program—none in the in-
dustry is more extensive than West-
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by Howard Wolff, Associate Editor

ern Electric’s—often goes to court
“to maintain the viability of its pro-
gram,” says the patent attorney for
one Silicon Valley manufacturer.
Another manufacturer believes
Western Electric has something else
in mind: “They’re looking for in-
come,” he says.

Protection. While the cost of a le-
gal action can run to a quarter of a
million dollars, royalties usually are
pegged from 0.1% to 6% or 7% of
sales—and that includes back royal-
ties. At Bell Laboratories, where 80
attorneys labor full-time over patent
matters, the major consideration is
protection of licensees who would
be understandably upset if competi-
tors were permitted to pirate the
technology that they pay for. Bell
also uses its patents to obtain cross
licenses to make sure that its parent,
Western Electric, has access to the
latest technology.

The attorney for one major semi-
conductor house points out that pat-
ents may be used either offensively
or defensively. Offensively, “a com-
pany will use a patent solely to gen-
erate revenue” or to protect its tech-
nology. Defensively, the patent
holder can use its position to ex-
change information with other com-

panies—frequently without charge
to either one.

The same lawyer agrees that pat-
ent litigation may be on the upswing
because of the recession: “Revenues
are down, and people start looking
for ways to make money.” But he
says that Western Electric is more
concerned about protecting its pay-
ing licensees. “It’s hard to collect
royalties if other people are infring-
ing the patent.”

He also notes that Western Elec-
tric has little to lose by filing a suit
based on its expired patent (there is
a six-year grace period for such ac-
tion). If the court somehow decides
Western’s patents are invalid, the
company would not have lost all
that royalty from years back. West-
ern Electric itself won’t comment.

Licensing. Discussion of when to
act defensively and license and cross
license patents occupies a good deal
of time in executive suites. Some
patent holders, such as Bell, are lib-
eral with licenses; others, such as
Mostek Corp. of Carrollton, Texas,
aren’t. “It hasn’t been our corporate
philosophy to actively seek licenses
or cross licenses,” says executive
vice president Berry Cash, although
Mostek “has developed a patent
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American

switches are the product of years of experience in the design
and manufacture of electromechanical devices.

made. Competitively priced. Airpax miniature

Single and two pole models. Maintaining or momentary switch-
ing actions. A wide range of options for appliances, industrial,
military, and consumer applications

You can choose the exact combination required from the
selection of basic switching functions, contact ratings, termina-
tions, handle types, and hardware.

Airpax miniature switches assure you of the superior quality,
performance, and service that has been synonymous with Air-
pax products throughout the years

Send for catalog

AIRPAX ELECTRONICS
CAMBRIDGE DIVISION

A A '™ Cambridge, Maryland 21613
Switches. Circuit Breakers,
Glass-to-Metal Seals

Other Alrpax Divisions
CONTROLS DIVISION, Ft. Lauderdale, Florida - Instruments for Industry
AMERICAN DATA, Huntsville, Alabama — TV Products
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portfolio for use whenever necessary
in cross-licensing negotiations.” But
the use of patents defensively—to
obtain cross licenses—is a valuable
business ploy.

The classic licensing agreement,
says Vincent Rauner of Motorola
Inc., grants only the right to make
and sell a semiconductor product.
Rauner, the company’s vice presi-
dent for patents, trade marks, and
licensing, is based at the Semicon-
ductor Products division in Phoenix.
Although most existing deals leave
the licensed company on its own to
come up with the technology
needed to make a product, he says,
a trend is developing for agreements
to include technology.

At TRW Electronics in Los An-
geles, which does a brisk business in
licensing its transistor-transistor-
logic patents, Albert Coakley, senior
legal counsel and vice president,
says licensing never includes pro-
cessing or how-to information. That,
along with masks, test equipment,
and directions, comes under the
heading of “trade secrets,” he says.
Sums up Roger S. Boravoy, vice
general counsel at Intel Corp.: all a
license gives the licensee “is the
freedom from getting sued.”

Weapons. Since patents can be
used either as weapons or to gain
knowledge, or be ignored until some
advantage can be gained from en-
forcing them, just what is the value
of a semiconductor patent? TRW’s
Coakley contends that it’s worth
only what the company holding it
makes it worth. “On its own,” smiles
Coakley, “a patent certificate is just
a pretty thing to keep up the spirit
of engineers.”

How does a company decide
when to go to court? Motorola’s
Rauner says that litigation most of-
ten takes place after the failure of
negotiations on licensing or if a dis-
pute about patent applications can’t
be settled. Such a dispute is one of
the legal points in Motorola’s suit
against MOs Technology, he says.
Another important factor, adds
Rauner, is timely action. Not acting
promptly in filing a patent-infringe-
ment suit hurts recovery prospects
in the patent courts, he says. O

Electronics/December 11,1975



Buss Fuses
Specialize

with a complete line of fuses BATTERY CHARGERS
for Safe Protection of
SOLID STATE DEVICES

INDUSTRIAL CONTROLS

VARIABLE SPEED
DRIVES
MACHINE TOOLS

INVERTERS
POWER SUPPLIES

POWER
CONTROLS

VARIABLE SPEED DRIVES

MOTOR CONTRQOL CIRCUITS

PLATING

Sories RECTIFIER FUSES

.. offers a complete line — 1/2 to 1000 amperes for MOTOR CORTROL CIRCUITS

VARIABLE SPEED DRIVES

;/oltages up to 1200.

TRON rectifier fuses are especially designed for the
protection of solid state devices — or wherever
extremely fast opering and great current limitation of
let-through current is needed.

TRON rectifier fuses are extensively used for the
protection of semi-conductor rectifiers, thyristors, SCR’s
and similar applicaiions.

For full information on TRON rectifier fuses and
time-current characteristic charts, write for

BUSS Bulletin TRFS.

“ A member of the TRON family of
marks, Reg. U.S. Pat. Off.

BUSSMANN MANUFACTURING
e a McGraw-Edison Company Division
St. Louis, Missouri 63107




4Also new from HP: The HP 9871 Page-width
Printer/Plotter. Its unique bi-directional platen and
96-character printing disk let vou run program-
formulated charts and graphs; tables and text.
Works with all HP 9800 series
computing calculators.




Announcing the HP9815.
Look what your
bucks will buy now.

High-speed data cartridge
provides up to 96,384 bytes
of program and data storage.
Dual-track, 140 foot mag-
netic tape can be searched
bi-directionally at 60 inches
a second.

Thermal printer has full set
of alphanumeric characters.
Prints up to 16 characters
per line at 2.8 lines a second.

Easy-on-the-eyes display
can display up to 16 numeric
characters or up to 10 digits
in scientific notation.

15 user definable keys
allow single keystroke
execution of programmed
routines.

Auto-Start switch initializes
programs SO an operator
need only switch on the
power and Auto-Start, and
begin interacting with pro-
grams. It also provides power-
fail restart.

Simplified programming,
based on easy-to-understand
logic and easy-to-remember
mnemonics, lets you write
powerful, complex programs
easily.

And that’s just for starters.

At its base-price, the new HP 9815 computing calculator is

Powerful editing features
allow you to modify and up-
date programs quickly and
accurately.

Built-in math and trig
functions provide simple,
convenient keystroke calcula-
tions—just like you get from
HP hand-held calculators.

HP stack-oriented nota-
tion is the efficient, powerful
method for arithmetic opera-
tions. It reduces equations to
a few easily-handled steps.

Compact and portable,
the 13 pound HP 9815 is
just 13%" x 13%" x 4",

*U.S. domestic price only. Does not
include options, programs or peripherals.

a price/ performance leader. And the powerful 9815 becomes a uniquely versatile
performer as you add optional features.

Interfacing capability is provided through an optional $200* two-channel /O module.
It allows a choice of seven different HP peripherals to work with the 9815,
including the new 9871 page printer. You just plug them in. and they’re ready to go.
HP interface cards and cables allow the 9815 to control, gather and process data
from a variety of instruments. And by adding an HP-Interface Bus,

up to 14 instruments can be monitored simultaneously.

HP general-purpose programs are now available for statistics,
electrical engineering design, surveying and radioimmunoassay. With them, problem
solving is reduced to data entry.

Power, versatility, simplicity, low-cost—these are the characteristics of
the new 9815. We call it a four-dimensional machine. Call your local HP sales office,
or write for a copy of the HP 9815 brochure, and you’ll see why.

HP computing calculators put the power where the problems are.

I

HEWLETT ﬁ PACKARD

Sales and service from 172 offices in 65 countries

Electronlcs/December 11, 1975

095.17

Circle 81 on reader service card 81



Don’t count

Probing the news

olid state

out C-MOS yet

That's what makers say, despite bad 1975; design activity
and interest by large-computer manufacturers are increasing

by Ron Schneiderman, New York bureau manager

The best that most C-MOS suppliers
can say about 1975 is that it is al-
most over. Indeed, while RCA’s Solid
State division, which claims 44%
of the market, and several smaller
makers of RCA’s standard 4000
series were licking their wounds and
planning for better days, Signetics
Corp. of Sunnyvale, Calif., last
month unceremoniously dropped its
entire line of standard C-MOS prod-
ucts (see p. 29).

Citing Signetics’ late entry into “a
market that has not developed as
anticipated,” Robert Lanford, Logic
division marketing manager, notes
that the 1975 C-MOS market total
was projected to be as high as $200
million. However, “the actual will
be less than $120 million, with the
standard domestic market around
$75 million.”

Signetics followed Siltek Inter-
national Ltd., a Canadian-based
supplier with a reputation as an ag-
gressive pricer, which priced itself
right out of the market only a few
months earlier. But does all this
mean that standard C-MOS is no
longer a growth market?

Looking up. Not yet, say sup-
pliers, adding that things are begin-
ning to look up. Philip R. Thomas,
RCA’s division vice president for
MOS products at Somerville, N.J,,
says, “We’re seeing a steady in-
crease in demand, month to month,
starting about three months ago.”
Bob Bennett, c-MOS marketing
manager at National Semiconductor
Corp. in Santa Clara, Calif., says
that many of the small and me-
dium-size C-MOS user companies
that were hit hardest during the re-
cession are starting to buy again,
and prices are. stabilizing. “Ship-
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pable bookings are high, and total
C-MOS bookings even higher, which
means long-term business is also im-
proving.” And despite a significant
drop in both sales and earnings dur-
ing the first nine months of the year,
Solid State Scientific Inc. of Mont-
gomeryville, Pa., insists that it is
now “faring quite well,” and main-
taining a 14% market share.

What happened to the C-MOS
market during 1975, in the opinion
of Wolf Loescher,manager of C-MOS
marketing for second-ranking
Motorola Integrated Circuit divi-
sion, Austin, Tex., is that it has been
delayed for one year—mostly by
economic factors. He expects 1976
growth to hit the mark previously
anticipated in 1975. “In fact, we ex-
pect a 45% growth in dollar sales in
1976 to around $200 million,” says
Loescher.

None of the C-MOS makers feels
threatened by advancing technology
in logic families, such as program-
able LSI circuits or microprocessors.
At least, not yet. “In terms of num-
bers of units and new designs,
C-MOS is still early in its growth
curve,” says Bennett. A number of
major companies, such as Control
Data, NCR, and Hewlett-Packard
are starting to turn to it, mostly for
use in terminals. “Previously, the
market has been the smaller com-
panies.” He adds that “programable
LSI circuits are not a significant fac-
tor.”

One of the growth applications
for C-MOs, says Bennett, is in pe-
ripheral-interface circuits for micro-
processors, and an active develop-
ment program is underway at
National. In addition, National is
expanding its standard C-MOSs-logic

Alive and kicking. Don't think of C-MOS as
a dormant technology, caution its makers
They point to renewed design activity

family through second-sourcing of
RCA and Motorola designs.

Competitor coming. Both Bennett
and Loescher contend that the only
competitor that might dent the
C-MOSs market—but not replace it—is
low-power Schottky technology.
“But not for at least three years,”
says Loescher. Meanwhile, he says,
the two will “co-exist peacefully,”
while C-MOS LSI picks up speed.
“The problem with LsI,” says Loe-
scher, “is that it was introduced into
the teeth of the recession, with little
system-design activity.”

Signetics, meanwhile, is shifting
its emphasis to microprocessors and
low-power Schottky devices. RCA
has already announced its 8-bit
C-MOS microprocessor Microkit, and
is pushing C-MOS-on-sapphire, call-
ing it “clearly an LsI technology.”

In addition to its existing SOS line
in New Jersey, Thomas says that
RCA will begin production in Palm
Beach, Fla,, just as soon as the de-
mand for C-MOS-on-sapphire jus-
tifies such a move.
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The Value Added 8600A.
Fluke has improved
the specs and lowered

Now $549" and with a dc accu-
racy spec of 0.02% for six months,
the Fluke 8600A 4. digit DMM
gives you high value and /ow cost
of ownership.

Here's a DMM with the widest
dynamic range of measurements for
its class. And you can go a long,
long time without recalibration.

Add it up. Here's what the
8600A gives you. Guaranteed six
month accuracy specs at 15°C to
35°C with an extremely low tem-
perature coefficient. Five ranges

the price.

each of ac and dc volts to 1200 V
with 0.02% dc and 0.2% ac accu-
racy. Five ranges each of ac and dc
current to 2A with 0.1% dc and 0.3%
ac accuracy. Six ranges of resist-
ance to 20 megohms with 0.1%

accuracy. AC bandwidth to 100 kHz.

Autoranging through all ranges
plus individual range selection
manually. Continuous overload
specified for all ranges/functions
with overload indication.

10,000 hour demonstrated
MTBF. Environmental capability

specified and defined. Automatic
zeroing. A full line of accessories
including 40 kV high voltage probe,
500 MHz RF probe and 600A ac
current probe.

A rechargeable battery option,
completely built-in and self-
contained. Low 7 watt power con-
sumption for reliability.

All this, and more, for only
$549". Call your nearest Fluke sales
engineer for details, or in the conti-
nental U.S., dial our toll-free hot-
line, 800-426-0361.

*U.S. price only

John Fluke Mfg. Co., Inc.
P.O. Box 43210
Mountlake Terrace, WA 98043

For demo, circle 83
For literatureronly;circle 82
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5 ways we improved the
most successful
minicomputer ever.

The PDP-8 Family. With with all the bells and whistles you  other PDP-8 minis. And hard-
over 30,000 installations, it’s far could hope for. Including parallel ~ ware compatible with PDP-8/A’s.
and away the most popular mini  processors. Hardware floating In fact, you can easily upgrade an
series ever. And now, we've point. 32K direct addressing. 36 8/A-400 into an 8/ A-8001n justa
added five new improvements to  or72 bit floating point. 24 bit fixed ~ few minutes.
reach more OEMs than ever. point. And 64 new instructions. The PDP 8/A-800 is designed

Introducing the Super8. It’s The new PDP’8/A-800isalso  for OEMs who need fast
the PDP’ 8/A-800. And it comes software compatible with all FORTRAN 1V and floating point

3=
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with extended-precision arith-
metic. Best of all, it starts at only
$3,837.%

5 PDP-8/A’s to choose from.

Now you can choose a reliable
PDP-8 and get everything froma
kit to a system. For example, you
can pick up a kit 8/A, starting at

Electronics/December 11, 1975

only $573.* Or the standard
8/A-100 with ROM/RAM. Or our
8/A-400 with core. Or the new
8/A-420 for OEMs who need
room for expansion. Or our new
Super 8 —the 8/A-800.

But no matter which 8 you
choose, you can match it with
over 45 different peripherals to
give you just the system you
need. Now. Later.

System 800 series. Introduc-
ing the System 800 workstation.
It's a handsome desk combined
with a hardworking PDP-8/A.
The System 800 with OS/8 oper-
ating system makes computing
as easy as pushing two buttons.
The cost? Just $5,757* for the 8/ A,
workstation, terminal interface,
and disk storage.

KL8/A Multiplexer. Pre-
senting another way to get the
message across. It’s the KL8/A.
A four-channel multiplexer with
"Silo” and vectored interrupts.
The KL8/A willlet you use
multiple terminals and control
modems while using just one
OMNIBUS™slotin the PDP-8/A.
The KL8/A is priced atjust $637.*

Prices apply U.S.A. only
*Fifty quantity OEM prices

RTS/8 V2. “Real” real-time
software. To complete our pack-
age, we've added a new software
system, RTS/8 V2. It features core
or disk resident tasks. As well asa
memory efficient 700 word exec-

flexible hardware.

With new CPUs, new com-
munications modules, new soft-
ware and hardware, we're
expanding the PDP-8 family in all
directions. Call your nearest
Digital sales representative for
complete details. Or write Digital
Equipment Corporation, May-
nard, MA 01754. (617) 897-5111.
European headquarters: 81 route
del’Aire, 1211 Geneva 26. Tel:
4279 50. Digital Equipment of
Canada, Ltd.

50,000 Computers Saving
Managers Millions
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The RF Power Package
of the 1980s.
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50% increase in power packages. What more could Flat out Power.

output. Same lead spacing. you ask? Parts are ready to OUTPUT Q vs FREQUENCY
Up to double the bandwidth.  ship in volume, as always PSS I
And as much as 30% increase  with C.T.C. Rugged. < 10— | ol
in power dissipation. From Reliable. Infinite VSWR and & o¢ j T TT LA
C.T.C,, the only RF/ power to burn. Writeor call 800 | | [ [ [ [ LT [ [ ||
Microwave transistor manu- collect for immediate require- 2 o2\ [ i ' iy
facturer who both designs ments. Communications © 2 a0 w15 w0 s w0 375 400
~ and mass produces its own Transistor Corporation, a el 5 t?spggfvigeo—ulfow Output Q
/ WhO"y owned subsidiary of From a Single Transistor
Varian Associates, 301
Industrial Way, San Carlos, Gr;;ph s C2}I]V[ dl.OO_ZSA
California 94070. (415) a2 SOTE e Pl
592-9390). mounted in its original
/ TRB-19 package and in the
new TRB-67 Power Square
/ package.
Yo >
v The Parts with the Power.,
/// Pkg. Voo Ro(W) Pgldb) Pp(wW) (m%
- g CM75-12  TRB67 12 75 5 250 450-512
> BM150-12  TRB67 12 150 5 350 150-175
> o BM100-12  TRB67 12 100 5 275 150-175
DM40-12  TRB4S 12 40 45 160  800-900
C2M100-28A TRB67 28 100 7 250  225-400
CD2876 TRBO37 25 25 66 87  750-1000

CIC.has what it takes.
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S6800:

The whole Kit.

$6800 Family.

Its all here: MPU, Dual Floppy Disk.
Smart Terminal. RAM,ROM,PIA, o jhation Board. Storage for resident
Complete program editing (58800 Includes everything you need software —assembler,
through CRT and keyboard. Also USRT and Modem. ..} ate parts, program editor, etc.
includes Modem communication Magnetic'l'ape. By test, the best. PROM:s and. cor;nected (Avail. Feb.)
to remote computers. Cross product software- (Avail. Now) with a peripheral, run
(Avail. Feb.) assembler, loader. programs.

simulator. (Avail. Jan.) g:i:k Program

(Avail. Now) rage.
500K bytes for

program develop-
ment and on-
line data storage.
Cuts out the
paper tape!
(Avail.
Feb.)

KEVOOAND
CAT

CONTROL PANEL
CASSET1E
N MACHING

Our S6800 Kit is a big step forward in simplifying  all the parts you need to get your product on the Here’s where .
your design, evaluation and test programs. For market on time. you Plellp)'Olll’ Kit.
example, our intelligent CRT is simple to operate Now for the Caboodle. The dictionary calls it a D
with either resident or remote software. It really is “package’’ You'll call it the neatest set of instructions Maghattan Beach CA » (213) 379-2452
smart, because it contains an S6800! And it’s for any kit youve ever bought. Atamonte Sprines Fi o (305)B30-8889
planned to have an in-circuit emulator added later. Now why don’t you call your nearest AMI sales W TR IR

Our dual disk is extremely useful for developing office or distributor, and ask them for the whole Eianoapols MIN » (612) 356-8004
programs, and saves you hours of paper tape Kit and Caboodle. Or write AMI, 3800 Homestead Clevetand OH s (1012628850
shuffling. And our Evaluation Board is loaded with Road, Santa Clara CA 95051. What could be easier? Archardcon Tx ¢ (510) 291572
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And Caboodle.

Software Brochure.
A rundown on AMI software
products including assembler,

loader and simulator.
(Avail. Now)

Evaluation Board
Application Notes.

The why and wherefore of our
Prototyping System, and how
to make the most of it!
(Avail. Jan.)

$6800 Brochure.

List of goodies. All you want to know
about the S6800 family.

(Avail. Now)

NCSS Users Manual.

All the magic necessary to work with
National CSS time-sharing network.
(Avail. Now)

Ash:)g':lal::\yming Maagneual.

Describes the instruction set and

AMI Guide to
Standard Products.

All the MOS you might need in

Hardware
Reference Manual.

how to use the AMI addition to microprocessors. A detailed description of each
Assembler and (Avail. Now) component in the system, and
Simulator. how to make them work!
(Avail. (Avail. Jan.)

Now)

8y

DISTRIBUTORS Florida— Hollywood (305) 927-0511 Canada— Mississauga, Ont virgima—rKicnmond Mendian .

EECTRo S Gueovgla E{\Igma (4\94) 449-9170 (416} 678-9050 (804) 335-6521

ALTA ELECTRONI Minois—Elk Greve Village SEMICOMP CORP ,

:\J::;(_)V?IHSLL;(';::SL(::OS‘) 67227 Iowa—C‘:a:iafﬂ‘api’::s(’”l.oreﬂz Sales Calllor(';‘aa) {;‘7%%25(‘1 Beach g"\;DW"EA‘I;;;:.eR"F'XO(ngzc) 272-7144 1 s
A (319) 393-0100 (714) B3 Calitornia—Anaheim (714) 547-0891

M"‘"“",'S'??"'"égg"’" Maryland — Rockville (301) 881-3300 lendale (213) 849-3451
(612) 888-55. Massachusetts —Waltham STERLING ELECTRONICS Palo Alto (415) 493-5373
CENTURY ELECTRONICS (617) 690-8484 Anzona— Phuumx (60“1 258-4531 Pomona (714) 623-1261
New Mexnco—Albuquerque Michigan—Troy | 313) 583-9242 Louisiana— Mef San Diego
(505) 292-2700 Minnesota— Edina (612) 941-5280 (504 mm 7610 (714) 278-7400
Massachusetts—Watertown Colorado— Englewood

Utah—Sait Lake Cit (801) 487-8551 New Jersey— Somerset
Y (201) 269-6008 (617) 926-9720 (303) /61-5432

INTERMARK ELECTRONICS New York—Rochester (T16) 4614000 New Jersey P
4 - y erth Amboy New Mexlcc—Albnquera ue
Washington—Seattie (206) 767-3160 Westbury (516) 334-7474 (201) 442-8000 (505) 1442-0868
SCHWEBER ELECTRONICS Ohio— Beachwood (216) 464-2970 New Mexlco Albuquerque Texas— Dallas (214) 243-1571
Camomm 7Cosla M%%as(oma)eza»ssea Tex&s—gulsllm ((%13))2;7»{;25‘900 S (ogfl)l 34(‘2‘4)?; — e Hou"lgn (713) 688-7406 \4
14) 556- allas (& - exas— Dallas S 1 lashington - Seattle g
Connetticut— Danbury (203) 792-3500 Houston (713) 784-3600 Houston (713) 627-9800 (206) 243-6340 AMERICAN MICROSYSTEMS. INC
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Telephones at 100

Transformed
y technology

for new

functions

by Richard Gundlach, communications Editor

90

[J The telephone is celebrating its 100th birthday with
an astonishing outpouring of new capabilities and ser-
vices. Constrained for its first 90 years or so by its
strictly electromechanical nature, it owes most of its new
versatility to its use of large-scale integrated circuitry
and computer technology.

The all-electronic telephone is unlikely to be an eco-
nomical proposition for some time, but the partially
electronic push-button tone phone handles data as well
as voice traffic—which the rotary-dial phone could never
do--and promises eventually to turn into a low-cost data
terminal. Equipped with memory, it stores a list of most
often called numbers, and only slightly more elaborate
versions serve as point-of-sale terminals or funds trans-
fer systems.

To move out from the phone itself, all-electronic
equipment that switches calls under stored-program
control can supply each office with a unique set of ser-
vices, indicating busy lines and waiting calls and storing
forwarding numbers. And the nationwide radio-
telephone network that’s in the offing tracks mobile
phones from computerized base stations.

To these technological advances must be added the
effect of Federal Communications Commission deci-
sions. The opening up of a 40-megahertz slot in the 900-
MHz region for use by all qualified common-carrier
system developers has given the mobile and portable
radiotelephone a new boost. And the recent decision
to permit AT&T customers to interconnect to telephone
lines without an AT&T interconnection module will al-
low for more competition between the Bell System and
independent manufacturers. The resultant much freer
use of interconnects—whether answering devices, data
modems, or display terminals—adds still further to the
telephone’s usefulness.

The new telephones and telephone services could not
have been developed without the prior development of
the more efficient and versatile electronic switching sys-
tems (ESSs) which, in the 1960s, also began incorporat-
ing software for greater flexibility. These stored-pro-
gram electronic systems, as they are called, do away
with the need for physical rewiring and instead use pro-
graming techniques to reroute circuitry. This made it
more practical for telephone companies to offer a cus-
tomer such services as automatic call transferring and
speed dialing of selected numbers stored in memory at
the switching center.

More recently, as the Bell System realized it was in-
stalling more digital plant, as data traffic grew in vol-
ume, and as higher-speed integrated circuits became
available, AT&T evolved a new all-digital electronic
switching system, called No. 4 ESS. The first of these sys-
tems will go into operation in Chicago next month for
toll switching. It can handle 550,000 long-distance
phone calls every hour, or five times as many as the cur-
rent No. 4 crossbar-type toll-call switcher.

Nor is the No. 4 ESS the last word. Soon after it be-
comes operational, Bell plans to introduce what it calls
common channel interoffice signaling (CCIs), a high-
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speed, high-capacity system for linking -electronic
switching offices across the nation. By separating the
voice and signaling paths, CCIS will greatly reduce the
time it takes to set up and take down long-distance calls.

Programed exchanges make light work
of doing business by phone

Private branch exchanges have come a long way since
1904, when the first 80-line, 15-trunk No. 4 PBX with its
manual cord-type switchboard was installed. Since then
they have moved from manual through electromechani-
cal to electronic switching and finally to dedicated com-
puter control of electronic switching.

What has made the stored-program PBX possible is
the low cost of microprocessor, logic, and memory ICs.
This year, in particular, has bred processor-controlled
PBXs that are easily as sophisticated as the needs of to-
day’s businessman. Features can be added or subtracted
almost at will, residing as they do either in software or
partly in custom memory circuits and partly in pro-
gramable read-only memory that tailors the machine to
a specific application. Such a PBX often has no need of
key telephone stations, with their buttons that give ac-
cess to extra lines, and just four wires connect all the
phones to the much smaller PBX equipment cabinet.

As a result, the customer gains a number of new ser-
vices. A tone alert lets someone on the phone know an-
other call is waiting, and several calls can be put on
hold without the aid of a bulky key phone. A person
who plans to be away from his desk can use his own
phone to place into memory the number where he can
be reached—a feature called forwarding. Three-way
conferencing is easy, and no longer must time be wasted
waiting tor a wide area telephone service (WATS) line,
since outgoing trunk queuing will automatically place a
call on the next free outgoing trunk.

Automatic call accounting even turns these new PBXs
into a management tool for cost control, and some PBX
makers are aiready talking of extending that capability
to collect and process information other than details of
outgoing telephone calls—for example, to report alarms,
time spent with a client, the number of pieces processed
from the floor of a manufacturing facility, defects in
those products, and so on.

American Telephone & Telegraph Co.’s newest sys-
tem, with the trade name of Dimension, is perhaps the
most powerful of these PBXs to hit the market (Fig. 1). By
the end of 1976, it will handie 400 lines and be offering
users altogether 200 distinct features. Its main memory
has the various feature programs loaded into it by a
magnetic-tape cartridge. A secondary or backup
memory containing several million bits carries off-line
programs for diagnostic routines and to revise informa-
tion for a particular installation.

In Europe, International Business Machines Corp. is
marketing a switching system called the 3750. Besides
the normal PBX functions, it allows a user to interrogate
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The beginnings in Boston

It has been a hundred years since a faint but mo-
mentous sound was made by Thomas Watson when
he plucked a reed of a rudimentary transmitter, But
that sound traveled over wire and was heard in an-
other room by Alexander Graham Bell, who happened
to be holding a similar reed-and-diaphragm apparatus
to his ear. This was the first telephone signal.

Later, on Feb. 14, 1876, Bell filed for the now fa-
mous patent on the apparatus that he and Watson had
been working on—just three hours before one Elisha
Gray filed a caveat with the Patent Office, declaring
that he was working on a similar device but had not
yet perfected it. Had the timing been different, we now
might have a "Ma'' Gray instead of Ma Bell.

The first telephone patent was issued to Bell on
March 7, 1876, three days before the historic moment
when the first intelligible human voice was transmitted
over the new telephone. Bell, after spilling acid over
his clothing, had called out, ''Mr. Watson, come here.
I want you!"" Next year the first commercial telephone
went into service when a Boston banker leased two in-
struments, each consisting of a simple wooden box
that contained both transmitter and receiver (see fig-
ure below). The user had to alternately talk and listen

According to the records, the seed idea for the Bell
System was planted when a merchant named Thomas
Sanders made a verbal offer to Bell to finance the tele-
graphic experiments. They reached a tentative agree-
ment, and shortly afterward a lawyer named Gardiner
G. Hubbard made Bell a similar offer. The three put
into writing an agreement dated Feb. 27, 1875, and
later signed a deed of trust, dated July 9, 1877, form-
ing the Bell Telephone Company, Gardiner G. Hub-
bard, Trustee

On Feb. 12, 1878, New England Telephone Co., the
forerunner of the Bell System's associated companies,
was formed to serve the New England area. To pro-
vide service outside New England, a corporation was
formed on July 30, 1878, called simply the Bell Tele-
phone Co. The national character of telephone devel-
opment was officially recognized on Feb. 17, 1879,
when these two companies merged to form National
Bell Telephone Co. Then in 1880, a certificate of in-
corporation was filed for the American Bell Telephone
Co., but it wasn’t until Feb. 28, 1885, that the Ameri-
can Telephone and Telegraph Co. came into being
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1. More than a switch. The first standard PBX in the Bell system, an 80-ine, 15-trunk machine manufactured in 1904, was designed to
serve as the standard switchboard. The newest PBX, introduced this year under the trademark Dimension, is an electronic, stored-program
switching system that handles 400 lines and offers a myriad of features that can be changed sirmply by changing the software.

a computer with his standard push-button tone tele-
phone.

Remember the oid movies where the high-powered
executive always had a dozen phones and lines all over
his desk? It was the key telephone that eliminated all
that. A key phone is an individual telephone console
containing a set of manually operated key buttons that
can be used for intercom and signaling and also enable
the user to access more than one telephone line to the
central office. Typically only a few of the keys actually
bring in extra lines—the rest are used to put calls on
hold, for conferencing, or for signaling. The culmination
of all this was the call director used by secretaries.

A PBX in miniature

Key telephone equipment has now evolved into al-
maost a “mini” PBX. Such a unit offers direct-trunk selec-
tion, dial-up intercoms, plus selective retrieval of calls
put on hold—a capability that few PBXs have.

Almed at smaller businesses’ needs, for instance, is a
Bell product (Fig. 2) that will handle 16 stations and
four central-office stations. It offers the subscriber key-
system capability without a cabinet full of equipment or
an attendant’s console. Trademarked COM KEY 416, the
system offers standard services such as multiple-line
pickup, hold, line-status LED indicators, intercom, and
tone ringing. Multiline conferencing can be done, loud-
speaker service with volume control is built in, and re-
call is provided—this has the same effect as replacing
the handset and lifting it again for a dial tone.

GTE International i1s also working on an all-electronic
key set. Its new 8000 system (Fig. 3) has 25 extensions
five trunk lines, and five central-office lines and can
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handle five simultaneous conversations. The 8000 uses
four p-MOS MsI chips made by GTE Laboratories, Wal-
tham, Mass., whicii will shortly also begin testing and
evaluating the first 15 machines now being shipped over
from GTE’s Belgian facility.

The creative touch

The advent of the push-button tone telephone, better
known by its trademark Touch-Tone, and the arrival of
low-cost ICs have triggered startling changes in the de-
sign and capability of the originally simple, point-to-
point communications device. Examples of the new ver-
satility range from speed dialers with memory and an-
swering devices to crossbreeds, part phone. part calcu-
lator, and part clock. These instruments permit
telephone conversations and calculations to go on at the
same time and display the exact time in hours, minutes,
and seconds when the calculator portion is not in use.
Even cordless phones have appeared. operating on ra-
dio frequencies. And that’s not to mention the wild vari-
ety of decorator phones that now grace shopwindows
and phone marts.

Still. telephone engineers had no easy task getting all
the needed functions onto chips. They had to provide
for voice-level regulation. tone generation, polarity-re-
versal protection, and sufficient cancellation of side-
tones, as well as such newer features as speed dialing.

A major problem is the range of voltages involved.
For instance, when the telephone has been ringing and
is taken off-hook, the 90-volt rms ringing voltage may
remain for 100 milliseconds or so. At the same time, all
the circuitry used must function at low voltage. On very
short loops from telephone to central office, the battery
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voltage from the central office at the telephone set never
exceeds 12 v, but on longer loops it could drop below
4 v. What's more, the battery voltage from the central
office can be of either polarity during operation.

Despite these problems, solid-state memories are al-
ready finding their way into a telephone terminal device
called a repertory dialer. This device stores in memory
the numbers most frequently dialed by a user, who can
dial any one of them simply by pushing a button. The
dialer also stores the last number dialed manually, so
that if the connection was not made, the user only needs
to push one button to place the call again.

Studies show that 95% of the phone numbers dialed
from a given telephone are contained within a 25-name
repertory. A Touch-Tone dialer would need only 1,024
bits of memory to store such a repertory and could cut
the 12 or 14 seconds of dial-code transmission time of a
rotary dial system to less than 2 seconds, thus greatly re-
ducing the load on the telephone switching system’s
holding time.

One problem for repertory dialers is that memories
are volatile and must be protected against power out-
ages that would wipe out all the stored telephone num-
bers. Until nonvolatile n-channel metal-oxide-semicon-
ductor and magnetic-bubble memories become
available, complementary-MOS memories that need
only microamperes to keep refreshed are being favored.

That problem did not arise with the first repertory
dialer, which was introduced in 1961 and used perfo-
rated plastic cards to store the numbers. Later, though,
Bell switched to large-scale ICs for the memory and in
its current repertory dialer uses p-channel MOS logic
and memory. It is evaluating an all-C-MOS approach or
a combination of C-MOS logic and nonvolatile bubble
memory for their relative cost-effectiveness. If the
C-MOS memory were chosen, central-office batteries
would trickle-charge a small battery to keep it alive for
over a year should power fail.

Another example, a repertory dialer telephone being
developed by General Telephone & Electronics Corp.,
employs two C-MOS chips—a memory and tone gener-
ator—to store and dial nine [6-digit numbers plus the
last number dialed. The 16 digits are to cope with inter-
national calls, and at 4 bits a digit a 64-bit memory is
adequate. The tone generator uses a 3.58-MHz crystal
(the type used in color-television subcarrier oscillator
circuits) as the master frequency standard which is then
appropriately divided down. Both chips are powered by
local-office batteries, or about 4 v at the phone.

“The biggest problem we had was making a high-fre-
quency dividing system operate reliably with a max-
imum of 3 v,” comments Lee Davenport, president of
GTE Laboratories. And since some switches in some
older central offices cut off voltage to a telephone for
about 300 milliseconds during dialing, a capacitor is
used to store the voltage for that short time. “We
thought of using nonvolatile n-MOS memory, but we
just couldn’t afford it,” says Davenport. “We have
talked with Texas Instruments about I2L [integrated in-
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2. New tool. The contral cabinet of the Dimension PBX contains a
maintenance panel into whick a ‘‘crafisperson,” as he or she is
called today, can key information necessary to change a customer’s
services. The panel alsp helps in diagnioang PBX troubles.

The multinatioral telephone |

Did you know that there dre more telephanes in Wash- |
ington, D. C., than people? And as of Jdan. 1, 1975,
there were almost 144 milion tefephones in use in the
United States? Or that if you lived in Tokyo and wanted
a telephore installed, you'd have to pay about $6€7?
Or that in France there is a 15-morth wait to have a
phone installed? And that even then it casts abeut
$250 to get connected?

The number of telephones in use worldwide in-
| creased by 23.4 millon to over 336 million during
1974, a gain of some 7.5%. The U.S. retains the lead
with 138.3 million, Japarn follows with 38.7 million, the
UK with 19.1 million, the Federal Republic of Germany
with 17.8 million, and the USSR witt 14.3 million. The
largest individual growth. 24.4%, occurred in Taiwan.
Altogether, 41 countries now have mare than 500,C00
telephones each.

jection logic], but we’ll stick with C-MOS for now be-
cause of its lower price.”

Bell’s repertory madel, the Touch-A-Matic, which
stores 31 nambers plus the last number dialed, has a
dial-tone detector that features one-touch dialing. To
make the set go off-hook the user just pushes a button
instead of lifting the handset. Then the set automati-
cally dials the stored telephone number, and, once the
connection is made, the user may pick up the handset
for privacy or just talk in the direction of the telephone.
Bell plans to offer a 16-number mode! for home use.

L et iy ==

All-electronic phones as yet
lack ecoanomic appeal

Although electronics has made many improvements
in the telephone, telephene companies are in no hurry
to convert all the existing telephones into electronic
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Telephones at 100 m—————————

models. Such a move would, of course, be a boon to the
semiconductor industry, but the telephone companies
lack the kind of cash flow needed to replace the several
hundred million main-line telephones now in use.

The more recently built units do contain some elec-
tronics. Tone ringing circuits, as well as dynamic-type
microphones and solid-state amplifiers in both the
transmitter and receiver, can be found in Bell’'s G-46
handset for rural areas, for example. A fully electronic
telephone, though, would completely eliminate all elec-
tromechanical parts—a tone ringer would replace the
bell, a push-button generator and keypad the rotary
dial, memory would be needed for storing and rapidly
dialing frequently used numbers, and a LED display
would have to be included for communicating with data
systems to order merchandise by phone or check out a
bank balance. Such an all-electronic telephone could
also be made much smaller and in almost any shape.

But as far as making a significantly cheaper tele-
phone with modern-day electronics, Lee Davenport of
GTE Labs speaks for most telephone companies when
he says, “The electronic telephone still awaits even
lower-cost solid-state devices, and with hundreds of mil-
lions of telephones in service, most telcos can’t afford
any price increases.” James W. Fitzwilliam, executive
director, Station Systems division at Bell Telephone,
agrees, pointing up the fact that so far, no one has
found a way to make a tone ringer circuit and a speaker
that’s cheaper than the old reliable bell ringer.

Ken Nixon, manager of telephone apparatus at Bell
Northern Research, Canada, thinks that people’s atti-
tude toward the telephone must change before the tele-
phone set will change, but adds, “If someone comes
along with an electronic phone every company in the
business must have one ready to compete—and every-
one does.” This may be true, but most companies are
playing their cards close to the chest.
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3. Stand alone. Bell's new key telephone system, (left) COM KEY
416, serves businesses needing up to four central-office lines and 16
telephone sets. The system consists only of the telephone sets
shown and the cables required to link them, eliminating the present
need for bulky wall-mounted key-service equipment cabinets. GTE's
electronic key set is just going into final evaluation testing. The 8000
system can handle up to 25 extensions and five central-office lines.
Its nonholding push buttons light when pushed.

ITT is an exception. In conjunction with Jutland Tele-
phone Co. in Denmark, ITT’s Standard Electric A/S is
talking about readying an all-electronic telephone (Fig.
5) in 1977, using its version of push-button dialing. Ac-
cording to Frank Palen, who is in charge of technical
matters for station apparatus for ITT worldwide, ITT’s
new set will include an optional automatic dialer, plus a
LED display of alphanumerics and an extra row of but-
tons that turn the phone into a low-cost data terminal.

A relatively small Canadian company, however,
plans to introduce an all-electronic phone much sooner.
Mitel Corp., Kanata, Ontario, feels there is a market for
a premium type of telephone that would reduce the
clutter on an executive’s desk, and it plans to back this
feeling sometime in mid-1976 with a one-piece elec-
tronic phone that should sell in the $300 range.

Coupled with the size reduction possible with elec-
tronics, Mitel plans to offer better transmission quality,
regardless of loop length, and a pleasant tone quality
instead of the harsh bell sound. The phone therefore
has a warbling tone that starts softly and builds up
slowly to a tolerable degree of loudness so that there is
no need for a volume control. After the third ring it’s
loud enough to be heard at a distance. The speaker in
the mouthpiece will double as the speaker for the ring-
ing tone. The earpiece is not used for this purpose, be-
cause there would always be the possibility of getting a
blast in the ear if ringing had not yet stopped, or if the
button were pushed for automatic redialing.

“On the whole we’ll use 1L LSI and thick-film tech-
nology with bipolar op amps and a metal oxide varistor
for surge protection,” says Mike Cowpland, Mitel’s
president. I2L’s attractions are its density and ability to
operate at low phone-line voltages of 4 v or less that fi-
nally reach the set from the batteries located at the tele-
phone companies’ central office. A LED display will be
used, and a calculator-type keyboard.
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Nationwide radiotelephone networks
will link people on the move

Next best thing to a telephone extension is to take the
phone with you. Portable phones are here now, mostly
on wheels, and more are on the way, including phones
that could be tucked into a pocket.

With the Federal Communications Commission’s re-
cent allotment of the 900-MHz region for land-mobile
use, along with the Bell Laboratories’ introduction of
the cellular concept, a fully interconnected, nationwide,
mobile radiotelephone network seems imminent. The
cellular concept reuses the allocated land-mobile fre-
quencies many times within a given area [Electronics,
Oct. 16, 1975, p. 84].

That area is subdivided into *“cells,” and the radio
channels used in one cell can be simultaneously reused
in various other cells that are far enough away to avoid
radio interference. A caller’s conversation is carried
over wire lines to the base station in the cell through
which the mobile unit being called is passing. A base-
station directional antenna completes the path between
the calling and called parties. As the mobile unit travels
from cell to cell, the call is automatically and uninter-
ruptedly given over to the appropriate base station by
the computer-controlled switching office.

AT&T plans to start field trials of the mobile cellular
concept in Chicago in 1978. But the smaller, handheld
kind of portable telephone, which does not need a ve-
hicle to carry it around, could come to some geographic
areas sooner than 1978. At least, that’s the view of
Motorola Inc.’s Communications division, Schaumberg,
111., which introduced the first such portable telephone
gear in 1973 [Electronics, April 12, 1973, p. 50].

Martin Cooper, Motorola’s director of systems oper-
ations, claims that “with today’s technology, the vehicle
isn’t necessary.” He points to advances in battery tech-
nology combined with silicon-gate MOS and 1%L tech-
nology that need very low power. “The design of a new
handheld radiotelephone capable of full-duplex oper-
ation at 900 MHz is easier to do now because coils and
cavities get a lot smaller at that frequency,” says
Cooper. “However, variable control of the power output
will be needed to assure that the minimum amount of
power required is transmitted,” he adds.

The radio portion of the new portable telephone is
relatively straightforward. But for the digital portion
Motorola had to develop a synthesizer that could
handle the 666 channels that are available with the
cellular approach. Cooper claims something in excess of
30,000-device complexity was required just for the logic
that controls supervisory functions, such as on-hook,
off-hook, and dialing.

However, Motorola doesn’t plan actually to operate a
cellular system because the FCC prohibits a company
from both manufacturing the equipment needed for a
mobile system and operating it. According to Cooper,
his company will offer those interested in gaining FCC
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Birth of the interconnect industry :

With its 1968 Carterfone decision, the Federal Com-
munications Commission changed the face of the U.S.
telephone industry. That decision essentially opened
up the telephone network to non-Bell communications
devices and for the first time put the Bell System in di-
rect competition with independent manufacturers,
who could now sell communications products to Bell
System subscribers. Later, the decision was replaced
with the one that currently requires all “‘foreign attach-
ments’’ to be linked to telephone lines via a connect-
ing arrangement from the telephone company.

Then this year, in October, the commission estab-
lished a certification plan that will allow Bell customers
to directly interconnect data terminals (but not private
branch exchanges, key telephones, or coin tele-
phones) to local telephone lines as of next April 1. Ter-
minal users will then be able to avoid paying installa-
tion and rental fees for an AT&T protective module.
The FCC holds the view that none of the device types
initially excluded from its registration program can
harm the telephone lines, and it has set a Dec. 11
deadline before which interested parties must file
comments on their planned inclusion.

According to a New York Public Service Commis-
sion report of last April, interconnect equipment
should account for about 37% of an estimated $1 bil-
lion market in the New York Telephone service by
1984. By then, the same report predicts, N.Y. Tele-
phone will have lost 16,800 PBX-Centrex and 46,000
key-system customers to interconnect companies.

approval as common carriers all the equipment neces-
sary to operate a 900-MHz cellular system for communi-
cation over both portable and mobile telephones.

Motorola’s plan is to provide a turn-key system that
would include a base-station radio and switching termi-
nals to interface the radio and telephone equipment, in
addition to both types of telephones. The system would
be compatible with Bell’s and would allow a person to
travel freely from one to the other.

Take it along

Cordless extension telephones are another form of
portable phone that is useful if expensive. They operate
like standard telephones but provide unrestricted mo-
bility up to 300 feet from a stationary base unit. The
base unit plugs into a telephone jack and is ac-powered
from the 115-v 60-Hz power line. The portable unit is a
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