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TREATMENT

How do you treat line-voltage prob-
lems? Certainly not this way, al-
though voltage variations can cause

* electrical equipment to come down

with human-like ailments. You've
probably seen it...the motor that
suddenly becomes sluggish; the er-
ratic, temperamental instrument; the
induction heater that suffers from a
"chronic cold”, the run-down power

supply.

You can return your equipment to
good health quickly by treating it

with a steady diet of constant line
voltage from a GR Variac® auto-
matic line-voltage regulator. It will
provide fast relief to your voltage ills
{up to 80 volts/second correction
speed) and hold that relief to better
than £0.5%. There are no side effects
with Variac line-voltage regulators;
they never distort line waveform or
adversely affect power factor. And,
they are rugged; overloads as much as
10 times rated current can be
handled. All-solid-state circuitry gives
them an extra measure of depend-
ability.

There are more than 30 different
models of Variac line-voltage regula-
tors from which to choose. They
range in capacity from a small 17-lb
powerhouse that will handle 1 kVA
to large 20-k VA units for heavy-duty
industrial applications. Models are

Circle 900 oﬁ Reader Service Card

available for line frequencies of 50,
60, and 400 Hz, single-or three-
phase, and nominal line voltages of
115, 230, and 460 volts. Prices start
at$310in U. S. A.

For complete information, write or

‘call General Radio Company, W.

Concord, Massachusetts 01781; tele-
phone (617) 369-4400.

GENERAL RADIO
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Our singularly
accurate transistor
noise analyzer
tells you the

whole story
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AT 1Hz BANDWIDTH

The singular advantage of Hewlett-
Puckard’s rew 4470A is its inherent
ability to read out iramsistor noise
voltage (c.), noise current () ard
noise figure ¢ NF), accurate to bet-
ter than =1 JdB. And when you tie
these factors into one neat package,
vou end up with the most complete
noise performance story ever told.
Unless you want accuracy an order
of magnitude greater hy calculating
vour meast.rements with ew and i..
The 4470A was designed for accu-
racy and convenience n laboratory,
for incoming device inspection and
Tor QC testing applications on FET
and bipolar transistors. Yet the ana-
lyzer is simpl2 enough to be used by
production personnel.
Measurements are made at 4 Hz
bandwidths, for precise checks at 11
spot frequencies between 10 Hz and
I MHz. Noise figure is read directly
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in {B. using conveniently applicd
external or internal source resis-
tarces

Sirce transistor gain varies between
devices, an automatic gain control
normalizes overall system gain to a
fixed value independent of the tran-
sistor being used. And the 4470A is
completely flexible for biasing tran-
sistors under test. The price is just
$4450.

Find out more about the simplicity
ot measuring transistor noise from
your HP field engineer or write to
Hewlett-Packard, Palo Alto, Calif.
94394: Europe: 1217 Meyrin-
Geneva, Switzerland.

HEWLETT p, PACKARD

]
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When you buy a low-cost clectronic
counter from us, you get a unique
bonus. Us.

With 55 service offices in the United
States and Canada and 86 offices world-
wide, we're always close by if you need
help. And we give the same complete,
dependable back-up to customers who
spend a few hundred dollars for a counter
as we do to those who spend a few
thousand. That’s a good thing to keep in
mind when you're looking for an inex-
pensive way to solve your counting
problems. And when you add the price
and service to the performance you can
expect from these counters, you know
you're onto a rcal bargain,

FFor instance the Hewlett-Packard

Count on us
for aslittle as

$425.

5321 A counts frequencies up to 10 MHz,
has a 100 mV sensitivity and 1 MQ/30 pl*
input impedance, 4-digit readout with
display storage, zero blanking for casier,
faster reading. All this is $425.

The more versatile and more accurate
Hewlctt-Packard 5321B gives you BCD
recorder output, S-digit readout, frequency
ratio and pulse duration measurement,
additional gate times and a quartz crystal
time basc. Yet the price is just $775.

The Hewlett-Packard 5221A/B
Counters are the same in everything but
shape. They're higher, narrower and not
as long as the 5321A/B.

If you necd greater capability, the
Hewlett-Packard 5216A will provide it for
$985. This counter will totalize, mecasure

BRECA G

sary

SAMMLE RATE

)

mmszue ELECTRONIC COUNTER
SENENLETT »

PACRARD

frequency, period, multiple period aver-
ages, ratio, multiple ratios and pulse
duration. It has a 7-digit readout, gate
times of 0.01 to 10 seconds, 10 millivolt
sensitivity, BCD recorder output, and a
maximum count rate of 12.5 MHz,

So when you need a low-cost counter,
talk to the people who can deliver the
goods and whatever service you need,
whenever you need it. Call your local
Hewlett-Packard field engincer for all the
details. Or write to Hewlett-Packard,
Palo Alto, California 94304; Europe:
1217 Meyrin-Geneva, Switzerland.

HEWLETT @ PACKARD

ELECTRONIC COUNTERS
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Avionics: Navy gets a new airborne
watchdog

Space electronics: Canada’s satellites
shake up research establishment

U.S. Reports

Companies: IBM’'s unbundling
Components: Improved failure rate
for nitride passivated diodes
Consumer electronics: HEW teams to
check tv X-ray emission

Air traffic control: ARTS-3 shows
promise
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of the future
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West Germany: Airport noise monitor
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three ways
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microwaves for telephone system
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the taxi rider
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communications system
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Hybrid IC lines go into production
Components review

Cable connectors simplified
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Instruments review
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Readers Comment

Quite a big byte

To the Editor:

The article on rotating disks and
drums [May 26, p. 96] makes a
rather misleading statement about
Vermont Research’s 4.2-megabit
drum memory. It has a bit transfer
rate of 1.8 megahertz or 225 kilo-
bytes per second—rather than the
225 bytes per second quoted in the
article.

Also let me point out that our 8-
megabyte drum is available in
either bit serial or byte serial con-
figurations with eight read-write
amplifiers. The eight-bit parallel
format at 2.0-megahertz clock rate
gives us a 2 megabytes per second
or 16 megabits per second data
transfer rate, deskewed and self-
clocked.

Please also note that the illus-
tration of the flying head action on
page 98 shows the single-reed
mounting that is unique to Ver-
mont Research products.

George Marchyshyn
R&D department
Vermont Research Corp.
North Springfield, Ver.

Not the only system

To the Editor:

I noted with great interest the
article on pay tv [May 26, p. 123].
While I believe that the report is
quite informative, it may give the
reader the impression that the Ze-
nith system is the only system un-
der consideration by the FCC. It
is my understanding that five or-
ganizations submitted to the com-
mission technical details on sys-
tems which fall within the FCC
definition of subscription television.
They are the International Teleme-
ter Corp., Kahn Research Labora-
tories Inc., the Skiatron Electronics
& Television Corp., TeleGlobe Pay-
TV System Inc., and Zenith.

No one questions the fact that
Zenith has done important pioncer-
ing work in this field. However, all
of the competitive systems have ad-
vantages and disadvantages. There-
fore, the statement, “Nor have two
or more approaches been vying for
acceptance, as was the case with

Electronics | July 7, 1969



This Sierra L-F wave
analyzer costs $2,295.

(For about the same money; others can
give you a fraction of its accuracy:+3Hz).

(...and about half its range of 20 Hz to 110 kHz)

Short of spencing another $2,000, you cannot buy
the accuracy of a Model 301B L-F Wave Analyzer.
Nor its broad tunable coverage of the low-fre-
quency spectrum. Nor its convenience and all-
around usefulness.

Consider, for example, the benefits of up-to-
date readout techniques. Model 301B displays
tuned frequency on a five-digit counter, driven by
solid-state circuitry. A second digital display pre-
sents the algebraic sum of the two attenuator
settings, doing away with calculations. A lighted
pointer on direci-projected meter scales gives
you parallax-free readings of voltage anc dBm.

As a wide-range wave analyzer, Model 301B
delivers precise data on individual components
of complex signals. You can accurately measure
fundamental frequencies, harmonic voltages, in-
termodulation products, and other noise and sig-
nal voltages too small to be indicated by other
means.

Built-in signal generator

By looping pulse outputs back to the 301B input,
you can produce a harmonic signal every 100 Hz
or 1 kHz (READ or TUNE position). A built-in
1-MHz clock frequency assures the accuracy of
all generated pulse harmonic frequencies in this
mode. By tuning the set to any harmonic fre-
quency and locking on AFC, you can operate it
as a frequency synthesizer throughout the entire
range. In this function, it provides a restored sig-

Electronics | July 7, 1969

nal of high frequency accuracy at the restored
output terminals.

Among other Model 301B features: dual-
selectable bandwidths of 10 and 100 Hz; a meter
recording output; an optional bridging line trans-
former (Model 129-600) that makes measure-
ments of true dBm on 600-ohm lines possitle with
only 0.1 dB bridging loss.

Product File 369 discloses everything about
this remarkable economic development. Write
Philco-Ford, 3885 Bohannon Drive, Menlo Park,
California 94025. Or call (415) 322-7222, ext 329.

SUMMARY SPECIFICATIONS

Frequency
Range .......................... 20 Hz to 110 kHz
Accuracy ... ...l (20 Hz to 110 kHz)

1 Hz ambiguity, =2 Hz error
Input Level Range
Voltage (Fuli scale).......... ..30uvto3C0vin 1,3, 10,30
sequence:

dBm (ret 600-ohm line and 0 dB

on meter scale). ..+50to —30
Input Level Accuracy......... ce....*05dB
Selectivity
Narrowband .10 Hz (6-dB points: 60 Hz
(60-dB points)
Wideband ...................... 100 Hz (6-dB points) 500 Hz
{60-dB points)

PHILCO

SIEARA ELECTRONIC OPERATION
Phitco-Ford Corporation
Menio Park, Calif. 94025
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and durability of
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Readers Comment

color television,” may be misunder-
stood by your readers.

It is our belief that our patented
system is a practical and inexpen-
sive means for providing the pub-
lic with subscription television.
Since decoding equipment cost is
a major factor in this field we be-
lieve that serious consideration of
our proposal will be given by the
commission. This system is also
frec of the problem of aircraft flut-
ter which creates objectionable
time delays in picture synchroniza-
tion in at least one of the proposed
systems.

Leonard R. Kahn
President
Kahn Research Laboratories Inc.
Freeport, N.Y.

* No slight was intended by the
omission of other companies vying
for the pay-tv market. Zenith, how-
ever, is perhaps furthest down the
road thanks to the Hartford expe-
riment and is generally acknowl-
edged as the leader. As things now
stand, Zenith’s Phonevision system
will probably be the first to go on
the air.

Standards and style

To the Editor:

I am sure you want your maga-
zine to be as error-free as possible,
and I am also sure that you will
agree that it is important and de-
sirable to adhere as closely as pos-
sible to any recognized national
standards that may be applicable.

For these reasons I am writing
to draw to your attention a number

of “errors” that crept into the May
26 issue. This not a complete list,
but a few examples only.

Reference designations: (USAS
Y32.16) on page 91, D should be
CR; the numbers are not subscripts,
ie. R3 not Rs.

Unit symbols: (USAS Y10.19) on
page 91, uf should be xF; on page
107, hz should be HZ, and w should
be W.

Graphic symbols: (USAS Y32.2)
on page 107, voltage regulator di-
ode—see item 8.5.6.1.

I might also point out, with ref-
erence to the schematic diagram
on page 107 that the diode type
number should be 1N4003 not
IN4003.

Sidney V. Soanes
Ferranti-Packard Ltd.
Toronto, Canada

= Mr. Soanes is a member of the
IEEE standards coordinating com-
mittee for letter and graphic sym-
bols (sccCll), and his points are
well taken. However, Electronics
uses a style guide set by typo-
graphical and aesthetic considera-
tions as well as by recognized com-
mittee-set standards. Standards are
ignored if we feel that we are com-
municating better without them.
In general, we prefer lower case
letters to the upper case letters
shown in Mr. Soanes’ letter. We
feel that a single letter designation
is better than a double letter con-
figuration. He is correct on the
1N4003, and on symbols for de-
vices; both were lapses on our
part.

I SUBSCRIPTION SERVICE

| Please include an Electronics Magazine address
I label to insure prompt service whenever you
write us about your subscription.

| Mail to: Fulfillment Manager
Electronics

| P.0. Box 430

| Hightstown, N.J. 08520

A‘n’AcH If you are moving, please let us know

CHANGE OF ADDRESS

I.ABEI. five weeks before changing your address.
Place magazine address label here, print
HERE your new address below.

To subscribe mail this form with your payment
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KLYSTRONS

More reliable and using less power
than any other equipment type,
Farinon microwave is completely
solid-state. There is no klystron.
Easy to maintair, compact, and
versatile systems with capacities of
up to 300, 600 or 960 chanrels
meet international standards for
performance over distancas of more
than 1000 miles. They operate in
all bands to 7 GHz. Remodulating
tepeaters provide complete base-

band access at cach repeater.

With Farinon SS-series microwave,
you can have a system that exactly
matches your needs. Ask for com-
plete information on performarce,
terminal arrangements and acces-
sory gear, including ‘ully CCITT-

compatible multiplex.

| and check [J new subscription [J renew my | name
| present subscription

I
I
I
I
I
4= I
I
I
I
I

I Subscription rates: qualified subscribers in the
U.S.: 1 year $8; two years, $12; three years,
$16. Non-quajified: 1 year $25. Subscription

I rates for foreign countries available on request.

address

Farinon

Farinon Electric, 935 Washingten St., San Zarlos, Cal. 9407¢
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Who’s Who in this issue

"h :
DeVilbiss

“A man for all frequencies” is how one co-worker classifies
Alan J. DeVilbiss, author of the cover story on the 250-Mhz

Aaronson scope that begins on page 90. Before joining Hewlett-Packard

While working on communications equip-
ment at RCA, Gerald Aaronson, who wrote
the article on gyrators (page 118), turned
to active filters. Now with General Tele-
phone & Electronics Laboratories, he’s
doing R&D in switch-network remote ac-
cess computer terminals and telephone sys-
temns. Aaronson holds a master’s degree
from Brooklyn Polytechnic Institute.

Rackman

Now in private patent practice in New York City,
attorney Michael 1. Rackman has been interested
in the question of providing computer programs
with protection since the early 1960’s when he was
at Bell Labs. Co-author of the article on patenting
softwarce (page 96), he holds an LL.B. from New
York University and an M.S.E.E. from Columbia.

in 1965, where he helped design the IC’s, vertical amplifier,
and crt for the company’s model 183, DeVilbiss was with
NASA’s Jet Propulsion Lab. He holds a bachelor’s degree from
Louisiana Polytechnic Institute and an M.S. from Cal Tech.

Popper

Versatile Howard R. Popper, co-author of the article
on patenting software (page 96), has been a working
engineer as well as a practicing lawyer. He won a
B.S. from Rensselaer Polytechnic Institute in 1952,
later earning an LL.B. from Brooklyn Law School.
A Navy veteran, he served as an assistant ship super-
intendent of navigational electronics.

Electronics | July 7, 1969



CAPACITOR FACTFILE

High Ripple Current
in Electrolytic Capacitors

Did you know that electrolytic ca-
pacitors can be specifically designed
to handle high ripple current appli-
cations? Standard lines are not nor-
mally designed to optimize this char-
acteristic — if von have had the
problem of overheated capacitors in
a filter circuit, we think the follow-
ing information will interest vou.

Many electrolytic capacitors used in
power supply filter circuits have to
handle high ripple currents in high
ambient temperatures. In order to
provide reliability and long life as-
surance, electrolvtic capacitors could
be specifically constructed for these
conditions.

Ripple current is the AC component
of the current flowing through the
capacitor. It causes heating, or heat
rise, in the capacitor due to the
inherent losses in electrolytic capaci-
tors. The losses are a function of the
ripple frequency, censtruction of the
capacitor and the ambient temper-
ature.

The ambient temperature will gov-
ern the capacitor's heat dissipation
capability. The lower the ambient

Circle 9 on reader service card

Ripple Current Capability of Specially
Constructed Type FP 450 VDC Mallory Electrolytic

Size Max. 65°C Ambient 85°C Ambient
Dia. Ht. Mid. 60 Hz 120 Hz 60 Hz 120 Hz
13" x 2" 80| 1.44 amps 1.82amps | .90 amps 1.20 amps
13" x2%" | 110] 1.84 232 1.15 1.45
1%"” x 3" 1501 2.16 2.64 1.35 1.65
1%"x3%" | 175| 2.32 3.04 1.45 1.90
1% " x 4" 200 | 2.56 3.28 1.60 2.05
1%" x4%" | 225| 2.80 3.44 1.75 2.15
l 13%" x 5” 250 | 3.20 3.60 2.00 2.25
Ripple Current Capability of Standard
Construction Type FP 450 VDC Capacitor
Size Max. 65°C Ambient 85°C Ambient
Dis. HL Mid. 60 Hz 120 Hz 60 Hz 120 Hz
1%" x 2" 80| .600amps .750amps| .400amps .500amps
1%” x2%" | 110| .640 .800 425 .530
1%"” x 3" 150| .660 .825 .490 .550
138” x3%2" | 175| .780 .975 .520 .650
13" x 4" 200| .960 1.200 .640 .800
1%" x4%" | 225| 1.080 1.350 .720 .800
13" x 5" 250| 1.200 1.500 .800 1.000

temperature, the greater the dissi-
pation. The greater the heat dissipa-
tion, the greater the current carry-
ing capability. In a high ambient
temperature, the internal temper-
ature should not reach a run-away
heat condition. Ideally, a state of
temperature equilibrium should be
established that will not cause deg-
radation of the capacitor such as
a sharp decrease in capacitance and
rapid increase in dissipation factor.

The electrical losses in the capacitor
consist of the resistivity of the elec-
trolyte system, the losses in the oxide
film on the anode plate, and the tabs
and electrical connections. These
losses are lumped and expressed in
ohms as the ESR. (Equivalent Series
Resistance.) The ESR is greater at
low frequencies than at high fre-
quencies. Thus, the current carrying
capability is greater at 120 Hz than
at 60 Hz.

Ripple current capabilities are pub-
lished for standard construction

electrolytic capacitors. When oper-

ated within the published ripple
current and maximum ambient

temperature conditions, capacitors
will provide reliable long-life serv-
ice. However, when these conditions
are exceeded, a much shorter life or
even catastrophic failure can be
expected.

The tables show the ripple current
capabilities of standard construction
type FP capacitors compared to the
ripple capability of specially con-
structed FP capacitors for reliable
high ripple current performance.

If you have a high ripple current ap-
plication, specify the R.M.S. current,
frequency, ambient temperature,
nominal capacitance and capacitance
tolerance, working voltage, and
surge voltage conditions.

For data, call or write Mallory
Capacitor Company, a division of
P. R. Mallory & Co. Inc., Indian-
apolis, Indiana 46206.
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NPN
POWER
SWITCHES AND

»
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Our first promise was to
produce NPN power transistors.
So take your pick from this list
of 58 NPN power transistors.
Built using BI-MESAR™, double-
diffused Planar™ epitaxial

and triple-diffused Planar
technologies. And built

better because that’s the way
Fairchild does things.

TO-3 TO-61 TO-5
2N3055 2N2811-14 2N3439-40
2N3232-31  2N4301 2N4300
2N3442  2N5313  2N4877
2N3713-16 2N5315 2N5336-39
2N4913-15 2N5317 2N5729
2N5067-69 2N5319

2N5732 2N5731

2N5734

TO-66 TO-63 TO-59
2N3054 2N3597-99 2N5346-49
2N3441 2N4002-03 2N5477-80
2N3738-39 2N5733 2N5730
2N4910-12

They’re all competitively priced.
And available in volume from
your local Fairchild distributor.
Today.

Fairchild Semiconductor

A Division of Fairchild Camera
and Instrument Corporation
Mountain View, California 94040
(415) 962-5011

TWX: 910-379-6435

*Planar is a patented Fairchild process.
THE
GREAT
FAIRCHILD

POWER
~ GRAB

%
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THE
GREAT FAIRCHILD
POWER GRAB
IS ON!

Last morith we promised to brute force the power business. On the preannounced
schedule shown below. The facing page is our first delivery on that promise.

JULY AUGUST SEPTEMBER
PNP NPN/PNP
NPN POWER COMPLEMENTARY COMPI.EMENTARY

SWITCHES AND POWER SWITCHES

NOVEMBER
HIGH VOLTAGE Now watch us move in
TO-66 PLASTIC POWER on the power business.

AMPLIFIER With volume.

With price.

With products.

Watch. And order when
you see what you want.
We're ready.

THE
| GREAT
FAIRCHILD
{ 'POWER
e 'GRAB
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ultra
miniature

I/C POWER
SUPPLY

80%

SMALLER!

12 Actual Size

Powertec’s new, ultra-miniature
power supply is only 4x3"x2%"
including heatsink.

POWERTEC 9-D SERIES power
supplies are specifically designed
for use in light weight chassis
with IC or other digital logic.
Output voltages are available
from 3 to 30 volts with .05%
regulation.
INPUT: 115 VOLTS 47-440HZ

TYPICAL OUTPUTS:
3Vat6A
5Vatb5A
15Vat2A
THE POWERTEC 9-D SERIES is
currently available from stock.
Detailed specifications and price
are available upcn request.

CUSTOM POWER SYSTEMS
Powertec's experts are capable of
solving your most difficult power
conversion requirements.

POWERTEC DIVISION
9168 DeSoto Street
Chatsworth, California 91311
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Dinman

“You might call it a product of
frustration,” says Saul Dinman
about the GRI-909 industrial and
process control computer. Dinman
is the vice president and chief en-
gineer of GR Industries of Newton,
Mass., and the computer is the
company’s first major product.

But it’s been coming for a long
time. Dinman first worked on com-
puters at RCA in the late 1950’s.
“After a short stint on missile guid-
ance systems, I worked on the 110,
one of the carliest industrial com-
puters,” he recalls. “These were
cutthroat days; everyone was in
the act and every orcder was for a
custom installation.” To case the
competitive stress whicli was to
drive many companics out of the
market by the 1960’s, RCA formed
a joint venture with the Foxboro
Co.; “Foxboro did systems market-
ing while RCA handled software
and interfacing with the 110. Once
the work on the 110 was finished I
found myself spending almost full
time on interfacing,” savs Dinman.
When the venture was dissolved
Dinman left for Foxboro along with
most of RCA’s industrial computer
systems personnel. With them went
a license to make the 110 and its
associated clectronics.

The way it crumbles. But Din-
man tried other computers too; his
first systems task was the automa-
tion of a ecookie dough line with
a Digital Equipment Corp. PDP-4.
Dinman was program manager for

the contract which eventually cov-
ered a system for closed loop con-
trol of 13 separate batch processes.
He soon began taking stock of
his lessons with the 110 and PDP-4.
“Every control system demanded
new interfacing,” he says, “But the
computer always remained the
same. It was hard to make a buck
in fixed-price custom systems, so
we tried to save money by building
more flexibility into the interfacing
clectronics. We tried to reduce all
control functions to a denominator
which the computer could handle
in a common way. Thus, we could
save on software, and on some
hardware too in the long run.” The
solution was a generalized input-
output technique and a so-called
bus buffer box to make data struc-
tures similar throughout a system.
Dinman left Foxboro for DEC in
carly 1969, where he was put in
charge of logic modules. At DEC,
Dinman came up with the PDP-8§
after DEC president Ken Olsen
said, “It would be nice to have an
under-$10,000 computer.”
Familiar road. Though the 8s
succeeded beyond expectations,
Dinman was forced to concentrate
on his module line. Nor was he able
to include in the 8S or any other
computer his ideas on softwarc and
110 flexibility. Taking a route fol-
lowed by many frustrated engi-
necers, Dinman left DEC to form
his own company with Samuecl
Ochlus as partner and president.
Now, after only about 18 months
in business, the company is ad-
vertising a computer “like none
vou have ever scen before”—the
$3,600 GRI-909 where course and
destination buses extend right into
the machine’s internal architecture.
This makes all external and inter-
nal parts of a system directly ad-
dressable in a language tailored to
the user rather than the programer.

“Things were going so well that I
actually began to think of trying
something different,” says Burton
J. McMurtry, the man who put
Sylvania Electric Products into the
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What price performance? Not 1% ==
much. These two new solid state
DC Calibrators have been de-
signed to satisfy both perform- 0.1%
ance-minded engineers and
their budget-battered bosses.
Both of thesc fine instruments 01%
offer the kind of specs that will
cost you up to fifty percent
more elsewhere—and still not oo .
give you the performance you 0.01v
always get when the Fluke

only 3%" of panel space. Price is $1695 for an absolute
accuracy of 0,0039% over a 0 to 1100 volt range. Stability
is 0.0005% /hour. Quick amplifier response provides an
output within 25 ppm five seconds after any range or setting

MODEL 341ADC
Calibrator

DC
brators!

FLUK

Thpyl@LUW
new ti¢ ‘:ghl

R '1\'

L

E—ae———— N

‘itm_‘n._.-..': e
M s——s— =, e e g,
RIS Jewemee el — ¢ 4 I T,

change. Four-terminal floating
output is featured. Current
is automatically limited at any
preset level between 1 ma and
30 ma. Line and load regula-
tion are 0.0005% of setting.
Shock, vibration, and altitude
specs of MIL-T-21200 are met.
The Model 343A is housed in
an attractive package for bench
use and rack mounting wcigh-
ing 23 pounds.

Model 341A. Here’s the best buy in the calibrator market
today. You get an accuracy of ¥0.01% over a 10°C range
for a low-low price of $1195. Resolution is 1 ppm. Stability
is 0.0007% /hour, All other specs are the same as the
Model 343A.

For full details, see your Fluke sales engineer or contact
us directly.

5 v 100V 1KV
Models 341A & 343A Accuracy Over 3 Rangés

name goes on the front panel. Check them out.

Model 343A. Here's a calibrator equal in resolution (0.1
ppm) to the most expensive instrument on the market in

MODEL 343A DC
Calibrator

i
!
!

| .‘.

g -

_‘:)l—- J

l

Fluke, Box 7428, Seattle, Washington 98133. Phone: (206) 774-2211. TWX: 910-449-2850. In Europe, address Fluke
Nederland (N.V.), P.O. Box 5053, Tilburg, Holland. Phone: (04250) 70130. Telex: 884-50237. In the U.K., address
Fluke International Corp., Garnett Close, Watford, WD2 4TT. Phone: Watford, 27769. Telex: 934583.



NEW VOLTAGE
TUNED OSCILLATORS

Texscan's VTS series of oscillators are solid state, fundamental RF

sources, and voltage tunable over a full octave. They feature exception-

ally good voltage versus frequency characteristics and power output

capability.

MODEL VT$-25

POWER OUTPUT V8 FREQUENCY

MODEL VTS-50
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MODEL VT$-100
POWER QUTPUT VS. FREQUENCY
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23
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FREQUENCY VS VOLTAGE

0 0 20 30 40
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Inquiries for special tuning ranges, power outputs, and mounting flanges
are invited.

Model No.
Frequency Range

Power Output
Into 50 Ohm

Non-Harmonic
Spurious Rejection

Tuning Voltage
Physical Size
Price
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VTS-25
250-500 MHz

750 MW

50db
+0.5to +20VDC
17 x 1”7 x 2¥2"

$195.00
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VTS-50
500-1000 MHz

560 MW

50db
+0.5to +28 VDC
1”7 x 1" x 2%2"
$195.00

VTS-100
1-2GHz

250 MW

50db
+0.5t0 + 40 VDC
1"x 1" x 2¥2"
$275.00

TEXSCAN
CORPORATION
2446 N. Shadeland Avenue
Indianapolis, Indiana 46219
Telephone (317) 357-8781
TWX: 810 =341 - 3184

Who's who in electronics

electro-optics business. He left
Sylvania on June 30 after 12 years
—though he will serve as a con-
sultant—to enter the venture capital
business.

“I felt a great sensc of accom-
plishment,” McMurtry adds, “but
my interests have always been very
strong in new areas. And I'm go-
ing into something which is com-
pletely new for me and has a
greater breadth than just optics.”

McMurtry will take none of his
Mountain View, Calif., staff with
him. In fact, he says, he had a
major influence in picking Kenneth
L. Brinkman as his successor.

Four hunters. McMurtry will be
joining three others in the capital
venture business: Jack Melchor,
one of the founders of Hewlett-
Packard Associates and former
general manager of H-P’s data ac-
quisitions division; Donald Smith,
former division general manager of
H-P associates; and Lowell Morse,
a bay area businessman.

They will be evaluating oppor-
tunities to finance the application
of new technology across the entire
electronics field. In some cases, the
group will finance a new company;
in other instances, it will back ex-
pansion of established firms.

“We won’t be avoiding lasers,”
notes McMurtry, “but they won’t
be our prime thrust, either.”

McMurtry, 34, started with Syl-
vania in 1957 in the microwave
tube division while a graduate stu-
dent at Stanford University. Study-
ing under A. E. Siegman at Stan-
ford, he worked with high-speed
photo-detectors and ruby lasers.

System approach. After receiv-
ing his doctorate, he formed Syl-
vania’s first R&D group in electro-
optics in 1961. Under his direction
the group grew, and in 1964 it was
transferred into the company’s sys-
tem division.

McMurtry became general man-
ager of the electro-optics operation
when it was split away as a sep-
arate entity with its own manage-
ment and marketing team. Since
its separation, its management staff
has grown from 35 to 85, sales have
climbed substantially, and the pro-
jections appear rosy.
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WONSANTG COUNTER

TIWER

FREQUENCY CONVERTER MODEL 1104 8
19861

MONSANTO

wODEL 15004 el

This new “4th generation”
I-C plug-in counter/timer
Outperforms all others...

And will for years to come!

Why compromise for less? The Model
1500A has a main frame counting range
from dc to 125 MHz (to 3 GHz with a
single plug-in). This instrument is fully
programmable, has provision for ex-
ternal time base up to 10 MHz, and
many other significant features, includ-
ing the well recognized advantages of
Monsanto’s “4th generation” 909% inte-
grated circuit design.

Shown above is the Model 1104B
3 GHz frequency converter.plug-in, Also
available: Model 1100A uncommitted

piug-in; Model 1101A 500 MHz prescale
plug-in; Model 1102A 6-digit preset
plug-in; Model 1103A 500 MHz fre-
quency converter plug-in; Model 1107A
time interval plug-in; Model 1201A DVM
plug-in,

Unparalleled performance plus
award-winning design make the Model
1500A the ultimate counter for the no-
compromise engineer. The price for the
main frame is $2850.00, FOB West
Caldwell, N. J. Other models of the 1500
Series offering a wide selection of fea-

tures and capabilities begin at $1800.00.

Most engineers take Monsanto’s
reliability for granted because of our
2-year warranty. But, just in case, we
maintain 37 Service Centers located
strategically throughout the United
states and overseas.

For a demonstration, or for full
tecnnical details, call your local Mon-
santo Field Engineer now or contact
us directly at: Monsanto Company,
Electronic Instruments, West Caldwell,
New Jersey 07006, (201) 228-3800.
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Worldwide capability

internal iput/output
connectors connectors

N
»

& RECTANGULAR
S\ NTERNAL CONNECTORS

HIGH DENSITY
INPUT/OUTPUT
CONNECTORS

HIGH DENSITY
RECTANGULAR
CONNECTORS

= POWER
» CONNECTORS

k

u

FLAT FLEXIBLE

CABLE CONNECTORS RACK AND PANEL

CONNECTORS




for computers 1n:

interconnection  wired
anels

MODULAR
INTERCONNECTION

SYSTEMS MINIATURE
SPRING SOCKETS

BOARD EDGE
CONNECTORS

""MICRO ELECTRONIC
INTERCONNECTION
P SYSTEM

A line so complete it’s never complete. We have the broadest line of connector and
interconnection techniques for computers and peripheral equipment in the world. And we
can design new ones to fit your ever changing needs.

No matter where you are. We're woridwide. In manufacturing, engineering and direct sales
representation. And the quality of our products and services never varies.

Some say we're experts. And we think our connectors live up to it. Board-to-board,
point-to-point, racked, stacked, panelled or hanging free our connectors are among the
most reliable in the world.

How can we do all this and save you money, too? A-MP* automatic application tooling

for use right in your own plant . . . engineered specifically for the A-MP product. This
application tooling enables you to realize the lowest total installed cost.

Want more? Write today for complete catalog data on our connector and interconnection
products for computers.

INDUSTRIAL PRODUCTS DIVISION, AMP INCORPORATED, HARRISBURG, PA. 17105.

9 Tracemark of AMP lncorporated

European companies or affiliates refer to Intermational Sectlon A M p

INCORPORATED
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coppermetals
with superior

conductivity
g0 with
ANACONDABILITY

Anacondability—our name for
the total corporate capabilities
of Anaconda—does a lot to
generate new application ideas
for high conductivity copper-
metals.

To assist in the selection of
the right copper in the proper
form and size for a specific
job, Anaconda electrical
conductivity specialists stand

ready to spell out solutions
to problems with the most

20

complete line of rigid con-
ductors in the industry.

They've also combined
copper’'s other highly desirable
properties in a broad range
of coppermetals to meet just
about any other engineering
requirement you may have
had in mind.

Got a special sort of a
problem in electrical conduc-
tivity? You'll find the answer in
Anacondability—the unique
combination of copper

technology, production know-
how and customer service
that distinguishes Anaconda
coppermetals from all others.
Anaconda squeezes greater
electrical loads through smaller
conductors—economically.
Anaconda engineers are
experts at increasing the
current-carrying capacity of
coppermetals in less space, at
relatively lower costs. Typical
ready-made solutions to many
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electrical transfer problems
are:

Liquid-cooled Hollow
Conductors -Now available in
standard as well 1s special
crder sizes. Designed to meet
heavy current density appli-
cations, particulerly where
space limitations are a factor,

Irsulated Hollow Conductors

Tleavy epoxy insulation

developed by Anaconda elimi For technicel information

nates the need for hand-taping send for Publications C-25, )-8,
of cuonductors. TP-56 covering these products.

Flectro-Sheet Copper Foii Write to: Anaconda American
Cathoae-quality electrolvtic Brass Company, 4=
copper provides low-cost, Meadow Street, Waterbury,
low-resistance conductors Connccticut 06720, In Canada:
and is available in a Anaconda American Brass
range of weights Limited. Onlario.

2.8.30

Think copper, think ANACON
AMERICAN BRASS COMPANY
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There wouldn’t have
been an electrical
failure if a design

engineer had used a

platinum group metal

Platinum is vir-
tually indestruc-
tible, chemically
inert, catalyti-
cally active, has
a high melting
point, and has
excellent elec-
trical properties.
(MBI supplies all
forms of plati-
num. Ask for our
catalog.)

MATTHEY BISHOP, INC.

MECHANICAL DIVISION
Platinum Mechanical Department
MALVERN, PENNSYLVANIA 1935%
A Johnson Matthey Alfiliate
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Meetings

Medicine men face hard times

At many engineering conferences,
more can be learned in the hotel
lobby, bar, and dining room than
at the technical sessions because
what’s said from behind a rostrum
is generally sugar coated. This
should be especially true in Chi-
cago from July 19 through 25 at
the concurrent International Con-
ference on Medical and Biological
Engineering, and the Conference
on Engineering in Medicine and
Biology.

For one thing, many of the at-
tendees don’t know where their
next dollar is coming from, though
they know it’s not likely to come
from the National Institutes of
Health. Washington’s economy
drive is hitting NIH hard, and a lot
of new and expanded projects will
go begging. The most optimistic
outlook is that NIH will have a
“holding” budget until the war is
over.

Danger. Another problem facing
engineers in medicine, one that’s
the subject of increased question-
ing, is the safety of medical in-
strumentation. And the questions
will be asked at the conference,
most likely at the two instrumenta-

tion sessions chaired by the Illinois
Institute of Technology’s William
Reynolds and NIH's Dr. Robert
Bowman, and at the patient-mon-
itoring session to be conducted by
Northwestern University’s Dr. F. J.
Lewis.

The IEEE hasn’t been able to
standardize medical instrumenta-
tion, let alone set safety standards.
In fact, the Association for the
Advancement of Medical Instru-
mentation  (AAMI, pronounced
Amy), formed a few years ago to
try to bring some standardization
to the field, this year for the first
time will be one of the sponsors of
the conference.

The best-attended sessions will
probably be the two dealing with
artificial organs. They have the
stars: Dr. Michael DeBakey will
lead one, Dr. Adrian Kantrowitz
the other.

An unusual feature will be the
plenary session on Wednesday.
The afternoon meeting will have
sections on engineering in surgery,
oceanography, and the delivery of
health services.

For information contact |IEEE, 345 East 47
St., New York, N. Y.

Calendar

Conference on Measurement Education,
1EE; University of Warwick,
Warwickshire, England; July 8-10.

Conference on Nuclear and Space
Radiation Effects, IEEE; Pennsylvania
State University, University Park, Pa.;
July 8-11.

International Conference on Medical
and Biological Engineering,
International Federation for Medical
and Biological Engineering, Joint
Committee on Engineering in Medicine
and Biology, IEEE, Instrument Society
of America, American Society of
Mechanical Engineers, American
Institute of Chemical Engineers;
Palmer House, Chicago; July 19-25.

Annual Conference on Engineering in
Medicine and Biology, International
Federation for Medical and Biological
Engineering, Joint Committee on

Engineering in Medicine and Biology,
IEEE, Instrument Society of Amernica,
American Society of Mechanical
Engineers, American Institute of
Chemical Engineers; Palmer House,
Chicago; July 19-25.

Conference on Instrumentation Science,
Instrument Society of America; Hobart
and William Smith College, Geneva,
N.Y.; July 28-Aug. 1.

Seminar on Case Studies in System
Control, IEEE; University of Colorado,
Boulder; Aug. 4.

Joint Automatic Control Conference,
IEEE; University of Colorado, Boulder,
Colo.; Aug. 5-7.

Third Annual Contemporary Filter

Design Seminar, University of Missouri,
Columbia, Mo.; Aug. 5-8.

(Continued on p. 24)
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§|ree(:|s..|on, Stability
almi performance
n a sealed,

bomp.act package

recision Metal-Grid resistor net%rk sh
proximately 114 times actual size

‘he advanced capabilities— ¥
evéloped from vears of mantp
wcturing Allen- Br adley Metal-Gri
>sistors—are now applied to a new'
ne of resistor networks. This technology
1ables the production of coraplex resistive
etworks an a single substraze.

Allen-Bradley’s exclusive siimultarecus depesition
sethod is used to obtain the best resistance tolerance

nd temperature coeflicient matching. The reliability of
iterconnections on the common resistance plane is incom-
arable. Uniformity and quality are mherent in A-B networks. ,
‘o illustrate, 2 PPM temperature tracking is normal. y

A-B Metal-Grid networks offer a wide range of values—with % L
wdividual resistances as low as 25 olinis and as hich as 2.0 ,
1egohms. Both the inductance and capacitance cre .ow, per-
utting efhcient operation at high frequencies.

A-B engineers will be pleased ta conperate in developing net-
sorks for vour specific need. For additional details. please write to
Ienry G. Rosenkranz, Allen-Bradley Co., 1201 5. Second St.,
filwaukee, Wis. 53204. Export Office: 1293 Broad St.. Bloomficld,
J., US.A 07003, In Canada: Allen-Bradley Canada Ltd.

BRIEF SPECIFICATIONS

Resistor Networks Ladder Networks R
dlerances: +1.0% tc +0.01% Full Scale Accuracy: 10 biis or less, s '
; S better than + 13 least significant bit. More
TR L8 e il than 10 bits, oetter than + % least
amperature Range: ---65°C to significant bat
+175°C Frequency Response: Less than
2mp. Coef.: to -5 ppm/°C 100 nanosecanrd rise time or settling tim
sad Life (Full Icad for 1000 hr Temp. Coef.: Less than 10 p>m/°C
125°C): 0.2% maximum change Temperature Range: —€5°C to +175°C QUALITY ELECTRONIC COMPONENTS

Allen-Brad'ey Comoary 19¢ ECBE2
|

|




NS IS OUr
Service manager

He hasnt seen his
est relay customer
N weeks.

One of our best customers is also the toughest we know when it comes to
quality control. The mercury-displacement relays he buys must perform cor-
rectly every time. That's why te used to personaily check every relay he
ordered before a single one left our plant.

But no more. Adlake's quality control checks oroved so reliable, his last visit
was weeks ago.

What are your relay requirements?

Time Delay Relays, normally open or normally closed, with up to a 30 minute
delay; Load Relays, to 100 amp capacity; Dry Reed Relays, standard
and miniature types, with 1 to 4 poles; Mercury Wetted Contact Relays,
Form C and Form D, 2 amp and 5§ amp capacity, both plug-in and printed
circuit types.

Find out how Adiake can help you. Write for our new catalog. For service,
delivery, and quality, you can depend on Adlake. Just like our best
customers do.

R SEE OUR COMPLETE CATALOG IN eem
17 9
(ellake)

THE ADAMS & WESTLAKE comrany

Elkhart, Indiana 46514 = (219) 264-1141  TWX (219) §22-3102 * [ELEX 25-8458 = Cable ADLAKE

( \ SUBSIDIARY OF
- ALLIED PRODUCTS CORPORATION
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Meetings

(Continued from p. 22)

International Photoconductivity Confer-
ence; Stanford University, Palo Alto,
Calif.; Aug. 12-15.

Western Electronic Show & Convention
(Wescon), IEEE; Cow Palace & San Fran-
cisco Hilton Hotel, San Francisco; Aug.
19-21,

Symposium on Programing Languages
Definition, Association for Computing
Machinery; San Francisco; Aug. 24-25,

Defects in Electronic Materials for De-
vices, Metallurgical Society of the Amer-
ican Institute of Mining, Metallurgical,
and Petroleum Engineers; Statler-Hilton
Hotel, Boston; Aug. 24-27.

ACM National Conference and Exposi-
tion, Association for Computing Ma-
chinery; San Francisco Civic Center;
Aug. 26-28.

Cornell Biennial Conference on Engi-
neering Applications of Electronic Phe-
nomena, IEEE; Cornell University,
Ithaca, N. Y.; Aug. 26-28.

Education and Training Technology In-
ternational Convention, |EE; London,
England; Sept. 2-6.

Electrical Insulation Conference, IEEE;
Sheraton-Boston Hotel & War Memorial
Auditorium, Boston; Sept. 7-11,

European Microwave Conference, IEE;
International Symposium on Man-Ma-
chine Systems, IEE; St. John's College,
Cambridge, England; Sept. 8-12.

Convention of the Society of Logistics
Engineers; Cape Kennedy Hilton Hotel,
Cape Canaveral, Fla.; Sept. 9-10.

Petroleum & Chemical Industry Tech.
Conference, IEEE; Statler Hilton Hotel,
Los Angeles; Sept. 14-17,

International Telemetry Conference, In-
ternational Foundation for Telemeter-
ing, Sheraton Park Hotel, Washington,
D.C.; Sept. 15-17.

Conference on Trunk Telecommunica-
tions by Guided Waves, IEE; London,
England; Sept. 15-17.

Solid State Devices Conference, IEE;
University of Exeter, Exeter, Devon,
England; Sept. 16-19.

Symposium on the Biological Effects
and Health Implications of Microwave
Radiation, Biophysics Department of
the Virginia Commonwealth University,
Bureau of Radiological Health,
Environmental Contro! Administration,
and U.S. Public Health Service;
Richmond Va., Sept, 17-19.

(Continued on p. 26)
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New
complementary

NPN/PNP power

transistors
from GE

Color-molded to end
assembly mix-up

Circle 25 on reader service card

Now available in volume from General
Electric . . . two new 1-amp and 3-amp
pairs of low-cost complementary power
transistors. These NPN/PNP pairs feature
low saturation voltage, excellent gain
linearity and fast switching . . . altin a
sensible package, at a sensible price.
GE's flat silicone-encapsulated power tab
package is rugged enough to withstand
hard use, and with the new narrow leads
(25 mils), can easily be formed to either
TO-66 or TO-5 configurations. To help
eliminate NPN/PNP confusion during your
assembly, each type is molded in
distinctive color. No need for separate
storage and production facilities for

each type.

GE's new complementary power
transistors are ideal for any class B audio
application—everything from auto radios.
tape players to televisions and stereo
phonographs—from 3 to 20 watts output.
These new NPN/PNP pairs are also well
suited for use as drivers for higher power
transistors, regulators, inverters, motor
controls, lamp controls, solid-state relays,
core drivers and many other applications.
The 2.1W P; free air rating allows simple
printed circuit board assembly with no
additional heat sinking. With added heat
sinking, as much as 12W power

dissipation can be achieved. Performance
at these levels is everything you'd expect
from General Electric, leader in power
semiconductors.

TYPE NUMBER D40D D41D D42C D43C
new (NPN) (_PNP) (NPN) {PNP)
previous D28D D318 D27¢C D27D
l¢ (continuous) 1A 3A
peok) 1.5A 5A
Vee (sat.) Mox. 0.5V @ 0.5A 0.5v @ 1A
v {sus.) 30V, 45V and 60V 30V, 45V ond 60V
Totel Power Dis-
sipation
Free air @ 25 C 1.25wW 21w
Tob @ 25 C 6.0W 12.0W
hee (min.) 50 @ 0.1A/2V 40 @ 0.2A/1V
0@ 1A/2V 20 @ 1A/1V*
Fr (typ.) 60MHz 45MHz

*Types ovoiloble with hre=20 min. @ 2A/1V

For more information on these and other
General Electric semiconductor products,
call or write your GE sales engineer or
distributor, or write General Electric
Company, Section 220-72, 1 River Road,
Schenectady, N.Y. 12305. In Canada:
Canadian General Electric, 189 Dufferin
Street. Toronto, Ont. Export: Electronic
Component Sales, IGE Export Division,
159 Madison Avenue, New York, N.Y.
10016.

GENERAL @D ELECTRIC
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Informer

The new Barnstead
Bantam lab
demineralizer. It
tells. you more
More precisely.

You get less sub-
standard waler and no
wasted cartridge
capacity.

Bantam holder ccmes.
complete for well or
bench mounting, ready
to attach to your raw
water line. Pedestal,
inlet, effluent tubing,
cord, plug and UL
approval Included.

.BARNSTEAD
é SYBRON CORPORATION

SanmiTEm

Circle 26 on reader service card

It replaces the old
idiot lights'* with a
meter. With the flick
of a switch you get an
instant on-stream
effluent read-out in
parts per million and
ohms resistance.

Choose from five different
disposable cartridges. For
lon exchange (multi-bed
and mixed-bed, organic,
oxygen or cation removal.
Flow rates from 5 to 26
gallons per hour.

Your Barnstead dealer
has the information on
@ entire Bantam series.
ive him a call or contact
rnstead Company, 225
vermoor Street, Boston,
assachusetts 02132,

Meetings

{Continued from p. 24)

Annual Broadcasting Symposium,
IEEE; Mayflower Hotel, Washington
Sept. 18-20.

Joint Power Generation Conference,
IEEE, American Society for Mechanical
Engineers; Charlotte, N.C.,

Sept. 21-25.

Annual Intersociety Energy Conversion
Engineering Conference, IEEE,
American Society for Mechanical
Engineers; Statler Hilton Hotel,
Washington, Sept. 21-26.

Ultrasonics Symposium, IEEE;
Chase Park Plaza Hotel, St. Louis, Mo.,
Sept. 24-26.

Annual Convention of the American
Society for Information Science;

San Francisco Hilton, San Francisco,
Oct. 1-5.

Short courses

introduction to Digital Logic, University
of Wisconsin, Department of
Engineering; July 21-25. $200 fee.

Modern Circuit Theory: Analysis,
Synthesis and Computer Methods,
University of California at Los Angeles;
July 21-Aug. 1. $375 fee.

Radiation Effects on Semiconductors,
University of California at Los Angeles;
July 21-Aug. 1. $375 fee.

Photoelectronic Imaging Devices,
University of Rhode Island,
Department of Electrical Engineering;
July 28-Aug. 8. $330 fee.

Cali for papers

Symposium on Application of Magne-
tism in Bioengineering, |EEE, Magnetics
Group, Israel Society for Biomedical
Engineering; Dec. 9-11. Aug. 15 is
deadline for submission of abstracts to
E.H. Frei, Weizmann Institute of
Science, Rehovot, Israel.

Management and Economics in the
Electronics Industry Symposium, IEE;
Edinburgh, Scotland, March 17-20,
1970. Abstracts should be submitted
to Conference Secretariat, Institution
of Electrical Engineers, Savoy Place,
London W.C. 2, England.

IEEE Transducer Conference; National
Bureau of Standards, Washington, May
4-5, 1970. Nov. 1 is deadline for sub-
mission of papers to Robert B. Spooner,
IMPAC Instrument Service, 201 E. Car-
son St., Pittsburgh, Pa. 15219,
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We Androids
absolutely
demand
Guardian
Steppers

-

’

If there’s ona thing a robot hates it's that
embarrassing maintenance check! That's why
we want longz-lite components built for
dependable operation. Like Guardian stepping
relays (some humans call them rotary stepping
switches). They average over five million operations

> g
on the life-test rack. B x " -4
Then, too, Guardian steppers are compact . . . b 3 g e
replace relays in series or benks of multiple ‘; " {""
circuitry . . . so we keep slim. e

If you don’t want a fat, broken-cown android on

your hands, specify Guardian steppers. Lots \
of types avzilable . . . sequence selecting,

automatic resetting, pulse multiplying, slave and o
master, etc., etc. Up to 52 contazts per deck...
up to 8 undivided circuits. Write for Bulletin F3Z.

GUARDIAN @

GUARDIAN ELECTRIC MANUFACTURING COMPANY
1550 W, Carroll Ave. - Chicago, lll. 60607

Circie 27 on reader service card
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- An _
‘equal-opportunity
contact.

New connectors with
universal JT design
concepts assure greater
standardization for all.

e
JT connectors with rear-release

crimp contacts have a lot of fans.
Because they have lots of advan-

tages. But there haven’t been many

ways to take advantage of these
advantages. Until- how.

" Now, there are all kinds of ways
to benefit from rear-release crimp
contacts. Because Bendix is now
putting them in all kinds of con-
nectors: rectangular, cylindrical,
printed-circuit, rack-and-panel. With
fixed solder or filter contact options.
With all kinds of shell types and
sizes. With all kinds of insert pat-
terns with 12-, 16-, 20-, 22- and.
22D contacts. With high-density
models with up to 128 contacts.

All to give you the opportunity
to standardize. To ease operation,
installation and. maintenance prob-
lems in the field. To cut back on
spares and application tools. And
to reap all the benefits that have
become traditional with Bendix JT
connectors: compactness, light
weight, reliability and long life.

There's another traditional benefit
with Bendix connectors: innovation.
Bendix is constantly introducing
new connectors following the uni-
versal terminations concept. Which
means you can look forward to
even more opportunities to stand-
ardize. For details, contact: The
Bendix Corporation, Electrical Com-
ponents Division, Sidney, New
York 13838.

ndi
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Sprague Digital ICs. lustration: Series 54H/74H in flatpack and DIP

Just arrived.Series 54H /74H. The fast ones.

Just about the fastest saturated logic circuits around. [ TYPICAL CHARACTERISTICS
Series 54H/74H from Sprague. The whole family. Flip- elay
flops and all.

FLIP-FLOPS
Propagation Delay 17 nsec
Power Dissipation 80 mw
. . . . . i i \ 1 vV
Use them in arithmetic and processing sections, where TNO'59 Immun;y !

J ¢ Mi d match them with Sprague’s SlpSratune Hansg
speed really counts. Mix an prag Series 54H _55 to +125° C
standard Series 54/74. Series 74H 0to +70°C
Get off to a fast start with Sprague Series 54H/74H. Packages DIP or Flatpack

THE MARK OF RELIABILITY

Call Spraguce Info-Central (617> 853-5000 extension 5474

Or call your Sprague industrial distributor. He has them on the shelf.
For complete specifications. circle the reader service number below.

30 Circle 30 on reader service card
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Editorial comment

Great expectations . ..

It is beginning to dawn on some sections of the
American public that technology per sc cannot be
blamed for critical social problems. Moreover,
they’re beginning to realize that most solutions call
for manipulation of political, social, and economic
factors, as well as technology. Nonetheless tech-
nology stands challenged, and the technologist docs
not always respond in a rational manner. He feels
obligated to defend technology itself, oftentimes
when what’s really involved is unwise application—
as, for example, to the wrong problem at the wrong
time. There’s also the possibility the engineer or
the scientist may over-react, proposing advanced
or unproven technology where it is not even re-
quired. In illustrating this point, William Harris,
president of the Engineers Joint Council and di-
rector of technology at Battelle Memorial Insti-
tute, suggests that the vast majority of today’s
urban-crisis problems do not require the develop-
ment of significant new technology; solutions, says
Harris, are not research and science limited.

Just what is the role of research and develop-
ment in today’s complex society? One good answer
is offered by Donald MacArthur, deputy director
for research and technology, DDR&E. Research
and development, says MacArthur, is in the “op-
tion-creating business.” From among the options
presented, society represented by government or

... and a fourth dimension

Among the most interesting (and undoubtedly the
most controversial) proposals made for revamping
the way in which the U.S. sets its goals and then
applies technology to their achievement is onc call-
ing for the establishment of a fourth branch of the
Federal Government. The proposal was most re-
cently and clearly set forth in a paper prepared by
Nicholas Golovin, for years a member of the Na-
tional Bureau of Standards staff. The paper was
recad to a recent meeting of the National Sccurity
Industrial Association.

The new body, to be called the evaluation
branch, would probably require an amendment to
the Constitution. A primary justification for the
separate branch lies in its capacity to provide a
heavy dose of objectivity in helping the country
determine its goals and adjust priorities. Choices
made by the body would be weighted in favor of
the general welfare instead of special interests.
Since its studies would not be controlled by the
executive branch, lawmakers might be more favor-

Electronics | Julv 7. 1969

industry must select a most favorable alternative.
The technologist is rarely able to prescnt the best
singlehandedly. He needs help from the economist
and from the social scientist. Not surprisingly,
then, the skillful management of technology is a
talent in great demand. As Ralph Siu, former
deputy director of the National Institute of Law
Enforcement, puts it, managers of technology and
innovation are just as important as technical ex-
perts. Such exccutives must have the added dimen-
sion of “practical wisdom,” Siu says. They must
be excellent “impedance matchers,” linking solu-
tions to problems. Despite the recognition of these
objectives, guidelines for the wise management of
technology are hazy or nonexistent. A panel of
scientists representing Federal agencies was re-
cently asked this theoretical question: Where does
responsibility rest in limiting the development and
sale of a new device that might have deleterious
cffects on the human environment? The panel could
not provide a simple clear answer.

The system for managing research and tech-
nology in the U.S. clearly requires an overhaul.
What is nceded is a revision at the national level,
with particular attention paid to the role of the
Federal Government in supporting the develop-
ment of new technology and influencing its appli-
cation to national goals.

ably inclined to act on its recommendations. In
effect, the new branch would serve as a “national
information generator.” It would operate as a “sub-
system” within the system (the country) to cval-
nate its progress and generate “error signals.” The
new branch would include the country’s leading
analytical minds and would enjoy a status and neu-
trality on a par with that of the judicial branch.

The fourth branch is not the only alternative to
providing an analysis and evaluation mechanism
within the Federal Government. Others include an
advisory citizens committee on goals and priorities
and a cabinet-level department of science and tech-
nology. A Congressional subcommittee under the
direction of Rep. Emilio Q. Daddario (D., Conn.)
is presently cxamining these alternatives. Whether
or not the idea of the new cvaluation branch re-
ceives sufficient support during current hearings to
be seriously considered for further study may be
less important than the perspective that the bold
idea gives to the problem. ®
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L-1011 navigator
to combine simple,
complex modules

Motorola to unveil
30 morelLIC’s...

... as it predicts
a $230 million
market by 1974

Electronlcs | July 7, 1969

Electronics Newsletter

July 7, 1959

Lockheed-California has decided to meet the L-1011’s navigation needs
with a modular system combining a simple design for area navigation
with a sophisticated version for long-range requirements.

The simple configuration will probably require two general-purpose
digital computers into which up to 500 waypoints can be inserted by
magnetic tape to map the shortest, great circle, route between destina-
tions; the alternative would be to have the trijet airliner fly from one VOR
(very-high-frequency omnirange) station to another. However, the system
will use VOR and DME (distance measuring equipment) inputs.

For fully inertial navigation, it will use two computers and three new
inertial platforms designed to give both long-range inertial and area navi-
gation. Today’s Arinc Characteristic 561 inertial navigation system, such
as Litton’s LTN-51 and AC Electronics’ Carousel 4, don’t provide the
area navigation feature. The inertial platforms, following the guidelines
of the HAS-2 sensor expected to get Arinc approval, provide pitch, roll,
attitude, and heading data, plus latitude and longitude outputs.

Lockheed is considering proposals from a number of avionics com-
panies, one of which will be chosen to work with Lockheed on develop-
ment and certification of the differing versions of the system. Once an
Arinc specification exists for the HAS-2 platform and the area naviga-
tion computer, the competition could be reopened for production units.
Lockheed expects the area navigation feature to greatly ease pilot
workload in terminal navigation, because even terminal waypoints can
be programed into the computers. The system will mean big business for
avionics manufacturers (181 of the L-1011’s have been ordered) although
Lockheed officials won’t say what the various combinations may cost.

The surge in linear IC development and product introduction continues,
with Motorola apparently the leader in quantity. Fairchild will introduce
10 new linears next month [Electronics, June 23, p. 33], with three more
probably coming before year’s end. But Jim Burns, Motorola’s manager
of linear product marketing and planning, says the Semiconductor
Products division will introduce 30 devices the remainder of the year—
and now has 90 circuits in development.

Coming soon is the MC1556, touted by Motorola as a “super” general-
purpose op amp having a tvpical input offset of 1 nanoampere and a slew
rate of 3 volts per microsecond. Motorola’s 1969 line also includes a series
of dual line drivers with 15-nanosecond propagation delays, a 7-to-35-volt
voltage regulator costing between $1 and $2, plus circuits that offer
dielectric isolation or beam leads. There also will be both a dielectrically
isolated and a beam-leaded version of the 709 op amp.

All the linear IC activity is taking place against a background of uncertain
market conditions and predictions of much better days ahead. While the
total LIC market last year amounted to just $60 million, Motorola expects
it to reach $70 million this year—despite a first quarter of $12.7 million—
and $230 million by 1974,

A Texas Instruments spokesman sees the market shifting. Op amps
make up 40% to 45% of the total, he says; IC fuses account for another
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NASA doubts value
of quick life tests

Casoff/PLRACTA
—arose by
any other name

Hugle gets four
outside customers
assembly lines

Ray 3 TTL used
in new computers

Electronics Newsletter

10%. But TI is emphasizing the computer interface portion of the op amp
area, $10 million sales picture that the company feels will grow to close
to $50 million within five years. The TI spokesman claims the new Fair-
child and Motorola circuits are “fan-outs” from the basic 709 building
block.

NASA, disenchanted with accelerated life tests, is searching for another
method of gauging the reliability of semiconductors. Engineers at the
space agency’s Electronics Research Center in Cambridge, Mass., say
present methods—simulating long-term reliability by testing semiconduc-
tor response to increased current, voltage, or temperature—fall far short
of yielding meaningful data. Acceleration itself, they contend, may cause
failures that wouldn’t normally occur under actual operating conditions.

The center is about to order a study that it hopes will come up with
new ways of screening silicon semiconductors for time-dependent failure
modes. One approach may be based on short-term noise performance.

Tovio M. Liimatainen, acting branch chief at ERC, sees the study as
part of the technical groundwork for NASA’s Grand Tour—an unmanned
probe of the outer planets [Electronics, June 23, p. 69]. He feels that the
data obtained from present testing methods is insufficient to assure mis-
sion reliability.

Remember Casoff, the Air Force program to watch in 19677 Never imple-
mented, it would have provided wide-area positional data, noninterfering
communications, and identification, friend or foe—thus the name Casoff,
for control and surveillance of friendly forces. A study contract was
expected early in 1968, but it never came about.

Now Casoff is back, but under a new name—PLRACTA, for position,
location, reporting, and control of tactical aircraft. The objectives are
the same, except that as PLRACTA, they are incorporated into the thin-
thread experimental I/CNI system [Electromics, June 9, p. 37].
PLRACTA simply becomes a list of mission requirements rather than a
system.

The latest company to join the list of firms housing semiconductor
assembly operations dedicated to outside customers [Electronics, July 8,
1968, p. 129] is Hugle Industries, the Sunnyvale, Calif., manufacturer of
wafer fabrication and assembly equipment for the semiconductor indus-
try. Under the terms of four development contracts worth at least $1.5
million, Hugle will set up four nonmilitary production lines—three to
do automatic assembly of hybrid thick-film circuits using flip-chips, and
one automating the die attach and wire-bonding operations.

Raytheon’s Ray 3 transistor-transistor-logic, the so-called super Suhl
[Electronics, Dec. 23, 1968, p. 34] has been designed into a family of
small and medium Univac computers to be introduced next year. Al-
though Univac denies it, reliable industry sources say the initial order is
for 100,000 circuits at $3 apiece; the total could reach 140 million circuits
during the life span of the machines. Fairchild is believed to be a second
source, with additional sources to be named later.

Electronics | July 7, 1969
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Now ICs That Regulate Voltages Set By External Transistors!

The latest additions to Motorola’s
growing family of integrated circuit reg-
ulators. the MCI1566L/1466L. now
makes it possible to regulate any voltage
from zero up to a limit set only by the
breakdown voltage of a series-pass tran-
sistor at the input (see schematic).

As a result, you cair y1ow use just one
IC for all your regulation requirements,
from millivolt levels to  hundreds-of-
volrs!

Just like its predecessors in Motorola’s
expanding IC regulator line (MCI1560/
1460, MC1561/1461). the MC15661/

MC 1466 1566
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For details circle Reader Service No. 498

14661. offers built-in short-circuit pro-
tection and an internal reference/regu-
lator stage. The former protects the
regulator under sustained output short-
circuiting, while the latter provides regu-
lating characteristics that are essentially
independent of output voltage.

The MC15661 and its limited tem-
perature-range counterpart (MC14661.)
are ideal for broad-range adjustable
power supplies. Line or load-voitage and
current can now all be regulated, over
a wide spectrum. all from a single sys-
tem! And. these ICs have tight tolerances
too. Line or load voltage regulation is
spec’d at 0.019% + 1 mV while current
regulation is 0.1% + 1 mA.

Both units are immediately available
from distributor stock in the TO-116
I4-lead ceramic dual in-line package.
100-up prices: MCI5661. — $24.50:
MC1466L — $8.50.
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MC1438R POWER BOOSTER INTEGRATED CIRCUIT FOR OPERATIONAL AMPLIFIERS

Power-Booster Ups
Op Amp Outputs To 300 mA

The MCI438R is a unitv-gain isola-
tion amplifier. which is ideally suited to
follow and hoost the power of an opera-
tional amplifier (such as the MC1439),
Itcan drive low-impedunce current loads
up to + 300 mA. This new 1C booster-
amplifier makes it possible 1o develop
completely integrated  power  svstems,
thus eliminating the need for discrete-1C
hybrid designs.

The MCT438R features a high input
mmpedance of 0.5 Megohm (tvp). allow-
ing the gain of an op amp to approach
unloaded  open-loop  gain and  thereby
reducing thermal drift (the internal
power dissipation of the op amp is
independent of output voltage). [1s fow
output impedance — 10 ohms, tvp, —
permits the MCT438R 1o drive greatly
reduced phase-shift capacitive loads with

a substantial increase in output voltage
swing. Current limit is adjustable from
+5 mA to +300 mA. The MCI438R
also exhibits o power bandwidth which
is considerably higher than present oper-
ational amplifiers—1.5 MHz, tvp. (band-
width and slew-rate is limited only by
the op amp itsell). And. it has an
excellent power rejection ratio of 1.0
mV/V, tvp.

In addition to its ability to operate as
a power-hooster. the MCI438R can bhe
combined with op amps to form such
functions as ramp-gencerators, supply
splitters and voltage-programmable
power sources.

Units are available from  distributor
stock in the 9-pin TO-66 style package.
which is capable of handling up to 17.5
Watts, Its 100-up price is just $6.50.

For details cirele Reader Service No. 499

New MC1741C Op Amp
Is Both Monolithic And
Internally-Compensated!

FFor vears Motorola has offered o
variety of top-performance Op Amps.
All were monolithic, vet they lacked
internal compensution.

So. we introduced the MCHI1539 —
a hyvbrid version that featured built-in
compensation. Still. it wasn’t monolithic.

Now, with the MC1741C Motorola pro-
vides the best of both . . . internal com-
pensation and monolithic construction!

As a result, no external frequency
compensation is required — saving the
cost of a resistor and a capacitor as well
as  climinating  interconnections,  The
MCI1741C also provides built-in short-
circuit protection which further reduces

A large capacitor
and a resistor,
right on the MC-
1741C chip, elim-
inates the need
for external com-
pensation.

external circuttry requirements and
increases reliability. In addition, “latch-
up’’ problems are ecliminated.

Some of the other outstanding feat-
ures of MCI1741C include: offset-voltage
nulling: low power consumption: wide
common-mode and  differential-voltage
ranges: and, it's pin-compatible with the
MCI1709,

It comes in the 8-lead. TO-99 metal-
can and operates over the 0 to +70°
range. Available from stock, the MC-
1741C is FOO-up priced at just $3.25.

FFor details circle Reader Service No. 500

Dual MECL-Output Sense-Amp IC Eliminates Core Memory Interfacing Problems

For the first time. the designer can
“leapfrog™ interfacing requirements be-
tween the sense-amplifier and core
memory sections of even the  highest
speed computers!

Fhe MC1543L — An [C Sense-Ampli-
fier with MECL-outputs (cemitter-
coupled logic) makes it possible to
climinate the need for more costly linear-
to-logic conversion circuitry! In addi-
tion, because this new circuit has two
input channels, vou can reduce by as
much as one-half. the number of 1C
Sense-Amp packages required for 0.5

microsecond “memory” applications.,

10y a combination thar's hard 10 beat!
Both package-count and costs can be
substantiadly reduced and, the over-all
system design can be simplified — with a
resultant increase in reliability,

Characterized as a dual MECL core
memory sense amplifier, the MCI1543
is DC coupled with a separate strobe.
In addition to having output levels com-
patible with emitter-coupled logic levels.,
this new circuit also features adjustable
threshold as welt as an excellent degree
of threshold stability over a wide varia-
tion in power-supply voltage.

For details circle Reader Serviee No. 501

Highlights

e Threshold adjustable from 10 to 40
mV  (for positive or negative signals)

® Both OR and NOR outputs available

* Threshold insensitive to + or —
supply variations

The MCIS43 is currently available
from distributor stock, in the TO-116
I4-lead dual in-line ceramic packag
and. operates over the —55 to +125°
temiperature ran

Price: S$18.00

cl
C
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New MRTL Trio
Provides Total IC Digital Counting!

Désigners can now utilize a new:
MRTL threesome to develop comipletely
integrated digital readout systems which
are smaller, faster, more reliable and

Only three MRTL circuits, costing roughly
$13.50, can actuate a complete decade
readout system, thus reducing:both design
costs and size.

‘much less costly than discrete or hybrid
-approaches. The combination of just
these three MRTL ICs — the MC9760/
9860 BCD -Decimal Decoder [ Driver,
the MC867/767 Quad Latch and a
Decade-Up Counter (MCB880/780) —
does the total job, thus reducing com-
ponent density, wiring and PC board
requirements (see illustration).

The MC880/780 is, a monolithic 1-2-

4-§ Decade-Up Counter, consisting of
four flip-flops, internally connected.
Memory, or temporary storage is pro-
vided by the MC867/767 Quad Latch
which “stores” the data while the MC-
880/780 is proceeding with the count.
The MC9860/9760 converts the 1-2-4-8
code into a decimal output with sufficient
voltage to drive a Nixie® or other gas-
filled readout device.

These new MRTL cjrcuits aré sup-
plied in Motorola’s economical Unibloc
dual-inline plastic package (“P” suffix);
in 16-lead versions {MC9860/9760,
MC867/767) and 14-leads (MC880/780).
The MC700 series types operate over a
temperature range of +15 to +55°C,
while the MCB800 series covers from
0 to 75°C.

All three of these new low-cost, plastic-
packaged MRTL integrated circuits are
immediately available from your local
Motorola franchised distributor's ware-
house stock. Order some of these combi-
nations now and have them ready to
reduce both the cost and size of your
next digital-readout system design.

Pescription Price (1 X-up)
Quad Latch $3.00/$3.40
Decade-Up Counter 3.00/ 3.40
BCD-Decimal
Decoder/Driver 7.50/ 8.70

For details circle Reader Servicé No. 502

Dienic Structure Yields New
Radiation-Hardened MDTL ICs

Six MDTL radiation-resistant ICs,
forerunners of a new line specifically
developed for applications requiring a
high degree of reliability under severe
radiation envifonments, are now avail-
able off-the-shelf. Motorola’s Dionic
structure(dielectric isolation) mini-
mizes the effects of gamma radiation.
As illustrated, individual islands are elec-
trically isolated from the poly-crystal-
line material (and each other) by a
layer of silicon dioxide. In addition,
nichrome resistors and a post-mietaliza-
tion passivation process are used to
enhance overall radiation resistance.

The result . . . ICs which remain
fully functional and meet all pre-radia-
tion electrical specs, even when sub-
jected to gamma dose rates of 10°
rads/sec. and cumulative gamma dosage
in excess of 5§ x 108 rads — as well as
neutron exposure levels of 7 x 1013NVT.,

They are available in the 14-lead, TO-
86 ceramic flat-pack (—55 to +125°C).

 DIONIC STRUCTURE
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For detailscircle Reader Service No. 903

Parity-Trees Head List of Six New MTTL Complex Functions

Two new “parity-tree™ circuits, which
provide economical solutions to overall
systems reliability, plus four memory

MestsaR OIS

SINOLE

ERROR HMAMMING
€ODt DETECTION AND
CORRECTION CivCUTE
USING MITL PARITY TREES

OUTPUT CODE
INDICATING
BT IN ERROR

arrays, have been added to: Motorola’s
fast growing MTTL ¢omplex functions
fine.

The MC4008L, an 8-bit parity-
checker/generator, features an extra
2-input gate to expand the number of
bits handled, or as a parity-bit input
checker. The second, a dual 4-bit parity-
tree (MC4010L), is ideal for checking
4-bit word lengths or increments of
4-bits. It consists of six 2-input exclusive
NOR gates, connected to form twa inde-
pendent 4-bit parity-trees. Using these
new MTTL ICs, sophisticated detection
and corfection systems can be developed
¢sée illustration) which not only recog:
nize that an error has occurred, bt can
also detect which “bit” is in error.

Both the MC4008L and MC4010L
are expandable to as many bits as
required without additional “gating” cir-
cuitry. These TTL/DTL compatible ICs
come in the TO<116 14-pin dual in-line

ceramic package. The 100-up price is
only $7.75 for either unit.

XC-170 128-Bit ROM Derivatives

The MC4038P inverting/non-invert-
ing 1-of-8 decoder has a 3-bit binary
address which selects the desired word
for the 8-bit output and exhibits
address times of less than 45 ms, while
the MC4039P is a seven-segment char-
actor generator for the direct operation
of low-voltage indicators, The MC4040P
decoder has two enable inputs and can
transform any 4-bit binary number to
a 2-0f-8 bit code. The MC4041P single-
error hamming code detector and gener-
ator is a programmed 128-bit ROM.
Supplied in the 16-lead Unibloc plastic
dual in-line package, the MC4038-41
are priced at $5.10 each (1K-up).

For An A pplicafion Note and Data Sheets circle Reader Service Mo, 504
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Both PNP and
NPN monolithic
Darlingtons, in

PLASTIC NEws S

plastic, provide
greater low-cost
design flexibility.

4 More PNP/ NPN Umbloc Darlingtons Add
Impetus To High-Gain Economy Designs

If vou were enthused when Motorola
announced its tirst  low-cost  Unibloc
plastic Darlington Amplifier entry, the
MPS-AT12]in the fall of 1968 hold on —
that was only the beginning!

Now Motorola makes available both
PNP and NPN types (two new ones in
each polarity), with minimum gains
ranging from 5K to 75K, at unprece-
dented 20¢ - 30¢ price levels!

Whether vou work with PNP or NPN
polaritics. or combine the two (as shown
in the illustration). you can now achieve
i substantial reduction in picce-parts,
wiring and circuit size — not to men-
tion individual transistor costs. I'or
example. the PNP MPS-A65/AG6
(which have minimum betas of SOK

and 75K, respectively), average out cost-
ing less than 15¢ per transistor — while
the new NPN tvpes. the MPS-A13/
Al4, cost even less. And, with a4 wide
choice of betas available. you don’t
have to pay for more than vou require.

Additional highlight parameters in-
clude: a high breakdown voltage of 30V
(min) at 10 mA_ low noise figures
2dB (typ) at 1.0 mA, fy (min) = 100
MHz (PNP) and 125 MHz (NPN) at
10 mA and leakages that do not exceed
100 nA.

. hee (min) Prices
Type No. Polarity @ Ic = 10 mA | (5,000-up)
MPS-A65 PNP 50,000 27¢
MPS-A66 PNP | 75,000 29¢
MPS-A13 NPN 5,000 22¢
MPS-Al14 NPN 10,000 25¢
MPS-A12 NPN | 20,000 32¢
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First Micro-T RF FET Expands
High-Density Design Options

With the introduction of the MMT-
3823 RF N-Channel JFET — the first
ficld-eifect transistor to be incorporated
into the subminiature Motorola Micro-T
package configuration — designers of
high-frequency circuits can realize sub-
stantial - reductions in ¢quipment  size
without sacrificing efticiency and relia-
bility. The dimensions of the Micro-T's
ultra-small body (0.080” dia. x 0.053"
thick. nom.) along with its flat, radial
leads make it well suited for high-density
“drop-in™ strip-line PC board mounting
and thick-film fabrication.

Although the MMT3823 Depletion
Mode (type A) Micro-T JFET can be
used as a mixer and switch. its primary
applications lie in the RE amplifier arca.
Among the kev parameters of this
micro-miniature high-frequency FET is
a 100 MHz noise-figure of only 2.0 dB
(typ). both low cross-modulation and low
intermodulation distortion. a high power-
gain of 16 dB (typ) @ 100 MHz, as

well as low transfer and input capaci-
tances of just 1.0 pF and 4 pF (typ).
respectively. In addition, its drain and
interchangeable. And. the
like other Micro-T devices.
225 mW @ 25°C,

source  are
MMT3IS23,
dissipates a full
ambient.

Low Noise-Figure (NF)

@ 15V/1 Kohms/100 MHz 2.0 dB (typ)
Low Input Capacitance (Cis)

@ 15V/1.0 MHz 4 pf (typ)

= —

Low Transfer Capacitance

(C.ss) @ 15V/1.0 MHz 1.0 pF (typ)
High drain current (loss) 5 mA (min)

@ 15V 20 mA (max)

30 V (min)

High Gate-Source Voltage (Vos)

3000 umhos (min)
8000 umhos (max)

High Forward Transfer
Admittance |Yi,| @
15V/1.0 kHz

Price (100-up): $3.50
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Now a 4A @ 95°C Plastic
SCR That Turns-On
At 200;:A—for Only 51¢

Designed for low-cost, higher-current
applications in rugged consumer/com-
mercial and industrial speed. light and
heat-control circuits, the new MCR406/
407 sensitive-gate, SCR series has “the
best Thyristor value™ written all over it!

This new SCR series offers: High, 4
Amp RMS ratings! cven when operated
at +95°C. case temperature (other 4
Amp SCR's are rated at 20°C —75°
lower)! This higher-current-at-higher-
temperature performance means vou
can realize a substantial savings in heat-
sink requirements and case vour thermal
destgn considerations,

Triggering at only 200 ,A! The ability
to turn-on at low current levels makes
them ideally suited for use with photo-
cells, thermistors and other small-signal
transducer sources, without additional
stages of signal amplification.

THERMOPAD package! It's the only
plastic SCR package having a short
0.032" chip-to-heat-sink thermal path

The MCR406 handles a full 4 Amps at
95°C and triggers at only 200,A levels
— yet it's priced in the 50¢ area!

plus low 2.0°C/W thermal resistance for
high dissipation. And, it's low-cost!

Annular die structure! Maximum, long-
term dependability and performance,
over a —40° to 110°C operating tem-
perature range, is ensured through
oxide-passivated junction protection and
Annular construction. They also display
alow 1.6V @ 4A @ 110°C forward
voltage drop.

Senes \a
No.

Volts} @ 9S‘C (Sur;z) @ 25 C"u 75 [4 (l 000 l.lp)
{max} (m x)
| ! I ! |
MCR406 | 30 60 a4 A 20 A 200 uA[ 51¢

! il | ] |
MCR407 30, 60 4A l 20 A ‘ 500 Mj 10v 1 a7¢
| e | 1

t
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Latest Silicon Power Lines Top 200/300W Class

- 5OA, 60-80V Complemeants Cut
Power Circuit Cost/Complexity

Now Moetorok gives the designér of
high power amplifier circuits a line of
silicon power transistors that are the
Mdmt rated, TO-3 packaged, PNP/NPN

WDOOW  HBUDW

The latest additions to Matorola’s evers
growing Silican Power lines jet you
develop ecanomical uftra-high wattaga
emplifier/switching deaigns.

complements. svailable — the 2N5683-
- serias!

This series offers coatinuous collec-
tor-current ratings to 50 Amps, power
dissipation to 300 Watts, breakdown
voltages of 60 to: 8¢ Volts, high betas,
fast switching speeds and low saturation

voltages — all at very high current Tevels.
And, you'ré assured lighter, less-costly
beat-sinking due to their low thermal
resistance (6;¢) of only 0.583°C/W,
max. Used in complementary designs,
they ¢an serve to lower costs and com:
plexity by eliminating the need for
expensive, impedance-matching trans-
formers in “heavy-muscled” amplifiers.

In addition, they eéxhibit saturation
voltages of less than 1.0 V at 25 A —

. assuring efficient, Jow-power-loss per-

formance in high-current applications.
And, they are made using Motorola’s
exclusive EpiBase die-fabrication pro-
cess which reduces costs while main-
taining long-term reliability and stability.

Highlights 2N3685/88
Polarity PNP NPN
High Ic (com.). ) 50 & )

High Po 300 W @ 25°C, case
High hee 1560 @ 25 A
fy (min) 2MHz @ 5 A/10 ¥
‘Prices (100-up): | $15.00/18.00 | $12.00/15.00
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Now 180-140V, 10-16A, TO-3

Units Eliminate ‘‘Stud’’ Types

If “high-voltage silicon power” con-
jures up images of large, cumbersome
— and costly “stud” transistors — look
again}

Here’s inherently-economical low-sil-
haouette, TO-3 packaged, 100-140V, 10-
16A — silicon power transistors 'that
can put tomorrow’s state-of-the-art per-
formance ‘in your rugged, audio/servo
amplifier, inverter and chopper designs
and switching and series-pass regulators
today — the NPN 2N5629-31 and ZN»
5632-34 series!

With these compact, high voltage/
high current silicon transistors you can
reduce the size, cost and complexity of
input, output and filtering’ componentry
— plus lower yout current requirements
and eliminaté step-down transformers.

Talk about high performance specs!
How about Py,’s up to 200 W .. , . I¢’s
to 16A . . . 100-120-140V — Vg,
ratings . . . saturation voltages of one-
volt and betas from 25 to 160 at 8 A.

They make nimble switches, too, with
a minimum fy of 1 MHz at 1A/20V
{2N5629-31). _

And, “punch through™ (second break~
down) problems are minimized, due to
Motorola’s unique diffusion process
which allows the transistors to accepf
very high voltages without detrimental
effects..
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Motorela Adds 25-Amp Muscles To Its MAC Triae Line!

There's a new, husky, 25-Amp addi-
tion to Motarola's popular MAC Trac
line — and that heftier horse- or house-
power coniral application you’ve had i@
mind can almost certainly be filled by
one of its 25 t6 500-voit wersions!

Called the MAC21, this 25-Amp RMS
series has been developed for the engi-
neer who needs rugged, reliable versatik
ity for a widé range of medium-power
commercialfindustrial thyristor-con-
tralled applications. They’re plug-in per-
fect for relayreplacement, phase-control,
zero-point and on-aff switching, light-
dimming, motor-speed control, motof
starting, heater control, sequential hght
flashing, voltage regulation and temper-
ature control designs.

Packaged in the, low—sihouette TO+41

MAC21 Triacs, with 25-500V ratings, are
packaged in low-silhouette TO-41 cases to
pravide currents to 25 Amps.

For copies circle Reader Service No. 510
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case {TO-3 with lugs) the MACZI series
delivers outstanding perforniance, as
exemplified by a low junction-to-heat
sink value, low 1.5V {max) at 35A
on-state voltage, a critical expodential
dv/dtof 100V /ps(typ)at T; = 110°C
and a gate triggering current of 20 mA
{typ). Use of all-diffused junctions pro-
vides enhanced parameter uniformity.
MAC21 prices start at only $2.90,
100-up (25-volts). Contact your local
distributor for delivety of prototype
quantities and see for yourself how well
these new 2.5-Amp Triacs perform in
your critical, medium-current full-wave
control designs. _
Both a new application note on Triac
circuits (AN466) and a data sheet on the
MAC?21 series are yours for the asking.
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NEW LOW-THRESHOLD MOSFET SWITCHES/CHOPPERS
—Offer Stable, Ultra-High Speeds At Low Power Levels!

Combining Motorola-developed Silicon Nitride passivation — which assures
stability under high temperature and reverse bias — with threshold-voltages in
the low 0.5 - 3.0V .area, fast switching times (maximum t. of just 10 ns-and t: of
15 ns) and high immunity to transients, the new 3N169-171 N-channel enhance-
ment mode (type C) MOSFETs are worthy candidates for a variety of critical
low-power, high-speed switching applications. They are packaged in the 4-leaded,
TO-72 case.

As demonstrated in the accompanying scope-trace illustration, showing a
typical low input-voltage pulse (top trace) and a 4-channel multiplexed output.
(lower portion), these devices are ideally suited for low-level-input switching
and chopper applications in a wide variety of mulfiplexing, modulation and
analog-to-digital converter designs, Highlight parameters include a low ras (on)
of just 200 ohms (max) and capacitance values as low as 1.3pF (C:..) and 5.0pF
(Cisn) at ;.0 MHz. Prices: 3N169 — $4.90; 3N170 — $4.20; and 3N171 — $3.55
(1,000-up).
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HIGH-CURRENT DARLINGTON-DRIVER HYBRID MICROCIRCUIT
— Provides High Pulse-Rate Power Gains To 1000!

Short-duration pulses up to currents of 5 Amps, from logic level inputs of
only' 5 mA, are now possible with Motorola’s néw MCH2005 Darlington-Driver
hybrid microcircuit. A transistor-transistor logic input current level of just 5§ mA,
for example, yields a 5 Amp output pulse — more than adequate to drive high-
current ferrite switches in phase-shifter or phase-array radar designs. And, its
total turn-on/turn-off time is a fast 800 (max) nanoseconds (switching time
spec’d at betas of 1,000)! Priced at only $8.75, (100-up), this hybrid IC is pack-
aged in a 6-lead, TO-86 ceramic flat-pack,

And, it's available immediately from “off-the-sheif” stock. Contact your
local Motorola distributor for units and evaluate this Darlington-Driver hybrid
IC now!
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NINE NEW “BET” RF POWER TRANSISTORS

—Available In Ceramic “Stripline” Packages At Lower-Than-Ever Prices!

Nine newly EIA-registered Motorola BET (balanced-emitter) NPN silicon
RF power transistors, all packaged in rugged ceramic “stripline” cases, now cover
a broad range of output wattage requirements at VHF/UHF frequencies (175
MHz and 400 MHz), in both 13.6 V and 28 V categories. They alsq exhibit high
minimum power-gain (see table), making them ideal for AM/FM power ampli-
fier or oscillator designs in a variety of industrial and military equipment.

And, Motorola has been able to significantly reduce the .prices for these
new and improved types. For example, the 100-up price for the new 2N5643 is
now only $26.90 (over 30% less than for the previous MM 1559).

Multiple-discrete-emitters, each with an attendant Nichrome resistor, pro-
vide protection against external destructive factors, such as secondary breakdown,
load-mismatching, and mistuning. Their new “stripline” ceramic case structure
lowers lead inductances and improves broadband tuning capabilities.
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LOW-VOLTAGE AVALANCHE ZENER DIODES .(mss1g§)s(;z“|ngstr;osl$ir?gzgrﬂvpssx
—Have Premium-Performance Specs, Tight Tolerances! 0o — S
The INS5518-46 low-voltage avalanche zener diode series is particularly é SC:IL‘ZTISLS;TYP sst ==
well-suited for critical industrial/aerospace applications demanding the tightest Y, sofAVALAELE H
possible régulation. These units feature ultra-low noisé density (averaging less @ 4 ==t _iE
than one-half any previous available types), as shown in the comparison curves £ i
to the right. This premium series, covering a range of 3.3 to 33 Volts, also fea- g Fo | i
tures zener impedances as Iow as 18 ohms (IN5521) and low maximum 83,0 7 kol wid
regulation factors {e.g. AVz down to 0.05 V), as well as leakage currents down % I
in the 0.01u4A region. 2 = ==F =
~ In addition, these new precision zener diodes are available in five standard g s
voltage tolerances — 20, 10, 5, 2 and even 1% — and their oxide-passivated 5 a2
junctions, combined with RamRod DO-7 “glass” package construction, assure ‘o
long-term stable and reliable performance. Your distributor has units in stock. 20 3C 4850 70 10 2(:) 20 30 50
¥z, ZENER VDLTAGE @ Iz7
For details circle Reader Service No. 514
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| New LITERATURE BRIEFS [l
Over 12,000 Types Covered in Motorela's

o

Most Complete, New 1969 Full-Line Catalog!

The most up-to-date and
comprehensive listing of
prodiict data in the semi-
conductor industry has just
been published — the 1969
adition of Motoroia’s full-

. line condensed catalog!
Bigger and more inclusive
than ever, jt fills 84 pages
{20 more than the 1968
edition) and includes over
850 new standard types!

The catalog is divided
into sections for quick and
efficient reference. For
example, the first section
consists of a complete
alpha-pumerical index list-

- ing of ‘all standard Motor-

ola typés — including both
discrete devices and ICs.

The next section”(to which
13 pages have been added}

provides tabular listings
with highlight characteris-
tics grouped by general
application and product
areas.
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Eleven Logic Families Compared In
New Motorola Digital IC Selector Guide!

Covering the broadest
ling of digital IC families
in the industry, Motorola’s
new “‘first-of-its-kind”
selector guide helps you
choosé the best possible
logic form for your particu-
lar requirements . . . at a
glance!

To ease comparisons ©f
key parameters, all eleven
Motorola logic families
have: been color-coded by
category (MRTL, MDTL,
MTTL, MECL, etc.).

Basic operating param-
eters are shown for the var-
ious logic forms and their
“  functions, such as: operat-

ing temperature ranges,
power requirements, fan-
outs, propagation delay
times, toggle-frequencies,
power dissipation and
noise-margins. In addition,
basic “gate” and positive
logic diagrams are provided
for each of the digital IC
families. Detailed package
drawings, covering all
Motorola’s menolithic digi-
tal ICs, dre also included.

This unique, 3-hole
punched, multi-colored
chart is flexiblé to use, tos.
It can be placed in a binder
or mounted on a desk or
wall.
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Selector Guide Now “Tunes-You-In”
n Motorela’s Bread Tasing Biode Line

Uver 100 Motorola EPI-
CAP abrupt-junction &~
'ing diode types, in four dif-
ferent package configura-
tions antl representing nine
distinct cuegones, are
described in this ﬁrat-ume»
available “Selector Guide,”
Both tuning-ratios and Qs
are presented for-every
listed type, as are their
maximum working voltages
and nominal capacitance
values. Highlight param~
eters, keyed to application
requiremeinits are also
provided, )

In addition; a brief yet
thorough explanation of
yoltage-variable capaci-

tance tuning diodes and
how ‘they operate, as well
as a listing of Application
Notes covering the subject,
is provided on the back of
this convenierit, éasy-to-use
selector guide (suitable for
use at desk or as a wall
<hart.)
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New Selecter Guide Helps You
Find The FET That Fits, Fast!

A brand new compre-
hensive fold-out chart now
provides a-concise guide to
over 100 Motorola JFET
and MOS.FBI dewcas.

‘They are ca’tegonzed by
application, and Highlight
specificalions facilitate
selection at a glance. Class-
ifications include multi-
purpase amplifiers, RF

amplifiers and mixers, gen-
eral switching, chopper,
matched pairs, and tight
(2:1 rafiv) Ipgg ranges.

Ideal for desk, wall, or
binder ‘use, this design aid
facludes a ctoss reference
listing of indusirial fypes
5. Motorola’s nearest
€quivalent and recom-
mended pteferred types.
An introductory page des-
cribes. the Silicon-Nitride
passivation process (a
Motorola exclusive) which
makes. high-stability MOS-
FETs possile. Also in-
¢luded are FET parameter
gppﬁcatio:t harts and a
listing of current avail
able FET Agplication
Notes. '
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New GLASKYD 7100 FR
an alkyd molding compound

with the best
wet electrical properties,

flame, heat and arc resistance,
| both flexural and
impact strength,
dimensional stability,
a fast molding cycle

and economy.

all things considered, it’s the

best connector material you can buy!

For additional information about this circuit
saver, w-ite American Cyanamid Company,
Plastics Division, Wallingford, Connecticut 06492.
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Our new mini-computers have
built-in programmers.

Most small computers are designed for programmers. Qurs
are designed for people.

Just tell our 16-bit machines what you want done. The
CE16 and CF16 will do it, because their “built-in program-
mers” (a comprehensive set of sophisticated instructions) let
any engineer use them with ease. For example, the single
instruction “scan memory” makes our machines compare a
given number with the contents of the entire memory.

The CE16 and CF16 have 125 other heroic instructions
that specify comprehensive maneuvers. So you give fewer
instructions and use far less core memory than with any
other small computer. Problem run times are shortened and
[nput/Output operations are simplified.

The CE16 and CF16 are designed to control and
exchange information with a large number of external
devices while doing related computation. Their “automatic
I/0" enables them to talk back and forth between memory
and a group of interrupting peripherals, in order of priority,

Circle 44 on reader service card

without needing attention from the on-going program.

Automatic 1/0 isn’t a high priced option. Neither is a
teletype, nor three priority interrupts, one of which is indefi-
nitely expandable. They’re all standard. The only thing you
might pay extra for is speed. The CF16 can do a fully signed
software multiply in 42 micro-seconds. But it costs a little
more than the CE16 which takes 126 micro-seconds (which
isn’t bad) for the same job.

Don’t take our word for all this. Drop us a line asking for:
* A brochure with straight from the shoulder specs so you
can compare.
* A representative with more information than could fit
in a brochure. [
* Or a meeting between our sales
engineer and one from any competi-
tor you want, at your office. The com-
petition can even bring a programmer
along. We won’t have to.

Scientific Data Systems,
El Segundo, California
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Great unbundling sets up new deal

New IBM policy wi'l especially affect peripheral and software areas;
3% hardware price reduction criticized as disguised increase

The computer industry, after hold-
ing its breath for six months or
more, finally exhaled when Inter-
national Business Machines Corp.
finally made public its plans for
“unbundling”—for selling software,
systems support, and educational
services separately from its com-
puter hardware. But the industry
isn’t sure yet whether it’s breathing
easier or just breathing, and it may
take a while to find out.

For one thing, IBM’s reduction of
hardware prices by only 3% was
a surprise. The advance betting
was that prices would drop any-
where from 10% tc 35% (leasing
companies already offer such dis-
counts).

“This is really the same as a
large price increase,” says Richard
C. Jones, president of Applied Data
Research, a software company. His
reasoning is based on a belief that
IBM simply is charging enough for
software to more than make up
that hardware price cut. “As a user
of IBM equipment, we think the
3% is ludicrous.”

Ups and downs. IBM’s only ex-
planation of the 3% cut was that
the figure corresponded to “mar-
keting expenses” for services that
would no longer be available. IBM
did say that the customer’s total
ontlay might either increase or de-
crease, and that in an increase IBM
wouldn’t necessarily get it all.

IBM’s announcement included
the services of system engineers,
who assist the customer in setting
up a data-processing installation
and in running it efficiently, and
educational services for executives
and employees of IBM customers.
Both services were included in the
cost of a computer; both will hence-
forth be charged separately.

But of greatest interest was the
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pricing of software separately from
hardware. Software no longer in-
cluded in the price of a computer
includes all programs written for
a specific application, compilers
(programs that translate languages
like Fortran and Cobol into ma-
chine language), and various utility
programs for routine tasks like
sorting and merging. All new pro-
grams within these categories will
be available only through a license,
good for just a single specified ma-
chine, for which a monthly fee will
be charged. The customer won’t
have the option of choosing a
bundle.

These programs, which IBM now
calls “program products,” won’t be
for sale. IBM considers them cor-
porate assets that couldn’t be pro-
tected if they were sold; the Ili-
cense offers a level of protection
that is necessary with easily-repro-
duced program products but un-
necessary with pieces of equip-
ment. This distinction, IBM feels,

Here they come

keeps the licensing agreement from
falling under the 1956 consent de-
cree which, among other things,
forced IBM to offer its machines for
sale as well as for lease,

Program products don’t include
all software. Previously announced
software is still available for the
asking. And essential system con-
trol programs will continue to be
free. Included are various kinds of
operating systems, plus supervi-
sory, data management, diagnostic,
and maintenance programs that
keep a computer running effi-
ciently.

What’s to keep a customer from
lending or duplicating a licensed
program? IBM says it does busi-
ness in good faith and expects cus-
tomers to do the same,

But IBM has had experience with
“good faith.” In 1963, the company
installed time meters on its ma-
chines—ostensibly to make regular
servicing easier. Some say, though,
that the real reason was to keep

Other manufacturers are almost certain to follow suit in unbundling.
Scientific Data Systems, now a part of the Xerox Corp., and Control
Data Corp. tried separate pricing of a few sample programs two or
three years ago, but haven’t done anything radical since then; the
original programs are still available. The Burroughs Corp. brought out
an accounting machine with separately priced software in February,
and announced the availability of separate pricing for two existing
machines in June, a week or so before M made its announcement.
Burroughs is cutting the price of the hardware by about 10% in the
latter case. Unlike 18M, Burroughs charges only once for its programs,
which can thereafter be used on many different machines. The company
says it plans to take further steps in unbundling in the near future.
Still, unbundling will be of most benefit to sophisticated users,
many of whom are well qualified to write their own software at all levels,
and many of whom, in fact, do write software for themselves or their
clients. These organizations, of which System Development Corp. is
an example, can simply ignore 1BM except as a source for spare parts.
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Electronics Index of Activity
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Consumer electronics 102.4 107.1 102.2
Defense electronics 166.5 163.5 154.¢
Industrial-commercial electronics 1323 130.7 121.5
Total industry ... .. .. . . .. . 145.5 144.3 136.

tabs on customers who paid for
equipment on a single-shift, 3-day-
week basis but were running it
considerably longer.

Now’s the time) What docs all
this mean to the computer indus-
try? There will be ramifications in
all arcas—hardware and software,
among manufacturers and users. In
the hardware arca, the time is
probably ripe for IBM’s announce-
ment of the two or more new ma-
chines it has been readying [Elec-
tronics, March 17, p. 51]. Further-
more, the unbundling will prob-
ably increase IBM’s share of the
hardware market, because I1BM al-
ready can turn out machines faster
and cheaper than anyone else, And
manufacturers of peripheral equip-
ment who tout their wares as being
plug-to-plug compatible with IBAM’s
will be hard hit, because they're
no longer fully compatible unless
then can also provide software.

Softwarce companics whose ex-
istence has depended on being able
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to write, for a price, programs that
were available free from IBM or
other manufacturers, will have their
prioritiecs reshuffed. Up to now
they've had to produce a procuct
that was a great deal better—or
available sooner—than the free va-
ricty in order to be able to charge
for it. Now their task is casier—
except that the number of compet-
ing companics will suddenly  in-
crease, perhaps by a factor of three
or four, then decrease gradually.

Compenents

Passing marks

Silicon nitride passivation has been
used for standard diodes on a
limited Lasis for some time. But
while its advantages were  well
known. an cconomical and tech-
nically feasible method of incor-
porating the process into large-
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Total electronics production—up
1.2 points to 145.5—perked up
again in May after drooping a bit
in April. However, the consumer
sector continued its decline,
dropping 4.7 points in a month.
The defense and industrial-com-
mercial areas helped make up for
the consumer electronics down-
curve as defense production
showed an increase of 3 points
and industrial-commercial output
rose 1.6 points.

The decreased activity in con-
sumer electronics production
came against a report of declin-
ing sales in receiving tubes for
the first quarter of the year. The
Electronic Industries Association
reported sales off 109% to a total
of 71 million units. Sales to gov-
ernment agencies nearly matched
those of last year's first quarter,
but the initial equipment, re-
newal, and export markets fell.

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

“Revised.

scule production remained a major
production puzzle.

However,  Fairchild  Semicon-
ductor of San Rafael, Calif., has
solved that puzzle and has started
to reap the dividends in the reli-
ability of nitride-passivated diodes.
After a vear and a half of produc-
tion and gathering data from more
than 14 million deviee hours, Fair-
child engineers report an  eight-
fold reduction in failure rate per
1,000 hours.

Big lead. “The drop in failure
rate from about t% to less than
0.45% gives us the best standard
of reliability for any diode on the
market, no matter what the priee,”
says Steve Carmichael, Fairchild’s
manager of reliability and quality
assurance. He estimates the firm is
more than a year ahead of the in-
dustry in development of volume-
produced nitride-passivated diodes.

“Many companies are looking at
the possibility of mass producing
this kind of diode, but I'm not
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*F I Em BETTER QUALITY AND RELIABILITY THROUGH CONTROL

Shown 2¥2x Actual Size
- S

Capacitor Problems That Require A Lot 0f
Self-Control...Chemically Speaking

Problem 1: How to make sure the silver paste composition used for electrodes provides
the best results for each electrical parameter in a given capacitor design?

Problem 2: How to improve the recognized moisture reliability of our dipped mica capaci-
tors without adversely affecting life rel’ability?

Problem 3: How to upgrade the reliability of molded mica capacitors to equal that of dipped
mica capacitors so designers can take advantage of body uniformity and axial lead design?

Solution: Chemical self-control! To do this we operate our own chemical manufacturing
plant where we formulate silver pasies, phenolic dipping compounds, and epoxy molding
compounds — all under strict controls.

Result: Dipped mica capacitors and rolded mica capacitors of equally high reliability that
operate up to 150°C. Send for technical fiterature and always insist on El-Menco brand ca-
pacitors . . . your assurance of better quality and reliability through control.

THE ELECTRO MOTIVE MFG. CO., INC.

WILLIMANTIC, CONNECTICUT 06226

Dipped Mica * Molded Mica * Silvered Mica Films * Mica Trimmers & Padders
Mylar-Paper Dipped * Paper Dipped * Mylar Dipped * Tubular Paper

West Coast Manufacturers contact: COLLINS & HYDE CO., 900 N. San Antonio Rd., Los Altos, California 94022
5380 \Whittier Blvd., Los Angeles, Cal.fornia 90022

ALSO SOLG NATIONALLY THROUGH ELECTRONIC PARTS DISTRIBUTORS
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Something old, something new. Here's the Fairchild FDH-6 chip before
and after the switch to nitride passivation and addition of a field plate.

aware than anyone is actually do-
ing it on a large scale yet,” Car-
michael says.

As with many semiconductor
firms, Fairchild’s research and de-
velopment group toyed with the
problems nitrides presented as
early as 1965, but the effort had
little thrust or direction. However,
in the fall of 1967, four engineers
from the diode plant and two from
the company’s R&D section in Palo
Alto, Calif., teamed up to tackle
the problem of improving the yield
and reliability of the low cost DO-
35 package.

lons out. “When the DO-35
package was developed a few years
ago to meet smaller size require-
ments, we ran into major problems
with sodium ion contamination,”
recalls Trevor Smith, manager of
mono-arrays at Fairchild’s diode
plant. “At the high sealing tem-
perature [750°C] of this package,
sodium ions diffused rather easily
through the passivation layer.

“These ions, present in the pack-
aging glass (which has a high
sodium content) and lead material
(coated with sodium tetraborate)
accumulated at the interface of the
passivation layer and the silicon,
causing the diode’s performance to
deteriorate at an unacceptable
rate.”

The group experimented briefly
and unsuccessfully with a phos-
phorous glass developed by IBM.
It also tinkered with other glasses
that cut contamination but were
expensive and difficult to apply
and control. After more than a
month of testing, the group settled
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on silicon nitride as the ideal type
of passivation.

“It was known as a good barrier,
but developing a controllable pro-
duction process was the big ques-
tion mark,” Smith says. “As it
turned out there were no real prob-
lems to be solved, it was merely
a matter of gathering and applying
previous research.”

After some experimentation in
which silicon nitride was applied
directly to the chip, the group went
to an oxide-nitride laminate, using
a pyrolytic process to deposit a ni-
tride layer on top of a base layer
of oxide. A surface oxide layer pro-
tects the nitride during etching and
masking.

Taking over, \WWhen the task force
made its report in December 1967,
Fairchild wasted little time. By
June 1968, 80% of the plant’s di-
odes contained nitride passivation;
now the figure is around 95%.

While the nitride passivation
process was the prime reason for
drastic reductions in failure rate,
Smith points out two other changes
in the package.

“We improved the back contact
metallurgy of the chip to eliminate
nonuniform alloying that had oc-
curred and also eliminated some
variations of oxide surface contam-
ination by putting a field plate on
the oxide surface.” By covering the
oxide surface with a metal plate,
the surface of the oxide can be
maintained at the same potential
as the reverse bias at all times.
This eliminates the charge and dis-
charge of the surface during opera-
tion.

Since  expensive  reliability
screening tests were no longer
needed, the cost of producing the
nitride-passivated diodes did not
jump substantially.

Consumer electronics

Factory approved

Late in June, technicians from the
Public Health Service’s National
Center for Radiological Health be-
gan moving into the plants of over
20 domestic producers of color
television receivers as well as to
the receiving points for five major
overseas producers.

The purpose of the Federal in-
vasion is to let the National Center
see for itself whether or not the
manufacturers have licked the
problem of radiation emission. An
official of the center says: “The
manufacturers feel that they've
got the problem under control; and
it’s up to us to make sure that they
have, under the provisions of the
Radiation Control for Health and
Safety Act of 1968.”

Rug lifters. Investigators from
the National Center are looking
at sets in plants, at distribution
centers, and in storage areas and
measuring them on the spot under
various conditions. Out of the
many sets that will be subjected
to cursory on-the-spot checks, some
200 will be brought back to the
center’s laboratory in Rockville,
Md,, for further analysis. Officials
at the center plan to have all the
test data available by October 1.

Specifically, the tests will include
measurement of voltage and cur-
rent on each component capable of
emitting X rays produced by line-
voltage changes and set adjust-
ment, measurement of X-ray ex-
posure at accessible locations
around the set, and measurement
of replacement components recom-
mended by the manufacturer.

According to an official of the
center, it is conceivable and desir-
able that the results will be com-
pletely negative—that is, no sets
will be found to exceed the recom-
mended safe level of 0.5 milliroent-
gens per hour. The center will also
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IF 10 BRAND-NEW
LINEAR ICs WON'T
GET YOU TO OUR

SEMINAR, MAYBE

FREE ADMISSION
Fairchild is giving a series of 60 free, Lin-
ear IC Apglications Seminars. And at the
seminais we'll be introducing 10 new,
never-before-seen linear ICs. We'll gc over
all the ways that you can plug them into
your circuits. And show you how they can
make your systems better and simpler.
FREE ADVICE

Then you can start asking questions. And
you're not limited to the new devices. If it's
a linear probler~, we'll try to solve it. This
could be your chance to get a few trouble-
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THE FREEBIES WILL.

some projects off the drawing boards.
FREE HANDBOOK
You'll also get a free copy of our latest
Linear Applications Handbook. Comp'ete
with information on all our new devices.
And a lot of design information that we've
picked up whil2 becomirg the worlid’s larg-
est supglier of linear integrated circuits.
FREE LINEAR ICS
And we're giving away more than 20,000
lingar tiICs —both new and standard
designs —as door prizes. With the informa-

tion from the seminar, you'll be ready to
use them by the time you step out the door.
MAKE YOUR RESERVATIONS NOW

The seminars will be held during the first
two weeks in August in major cities across
the country. Please call your local Fairchild
distributor or sales office for the exact
place and time in your area.

Fairchild Semiconductor/A Division of Fairchild
Camera and Instrumert Corporation/Mountain
m View, Califorma 94040 (415)
962-5011/TWX 910-379-6435.

=
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be using the study to give it an
idea of where to set the safe stand-
ard which will eventually become
law. The radiation control act calls
for a standard which is “reason-
able and technically feasible.” Says
a center official, “The survey will
tell us how far below 0.5 we are
able to read with the monitoring
equipment now available. If a set’s
radiation is unmeasurable then
we've got to assume that we’ve
reached the optimum level.”

It’s the law. Meanwhile, with a
minimum of fanfare, the first in a
series of regulations carrying out
the provisions of the radiation con-
trol act of 1968 have just become
law. Among the regulations now
in cffect: manufacturers who dis-
cover that any of their electronic
products are defective must notify
the Sccretary of Health, Education,
and Welfare immediately as well
as its dealers, distributors, and
customers. The maker is required
to remedy any defect without
charge, replace the product, or re-
fund the cost of the product. The
new rules also call for a sampling
of imported electronic products to
be tested and for the destruction or
exportation of imported products
which are not remecdied.

Air traffic control

State of the ARTS

Given the current air traffic control
mess at U.S. airports, it is under-
standable that more than one cyn-
ical airline official has commented
that anything the Federal Aviation
Administration does to alleviate
the problem will be too little and
too late. However, the FAA is plug-
ging away, and at least one pro-
gram looks as though it might offer
relief in the not too distant future.

While the FAA’s air traffic con-
trol development division, in
charge of technical development of
data-processing and display pro-
grams, has several on-going pro-
grams, the most promising for
modernizing air traffic control is
the ARTS-3 (automated radar ter-
minal system) beacon-tracking sys-
tems for 64 major airports. Earlier
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Picturing ARTS. The FAA’s beacon-tracking system for 64 airports provides
the automation base to permit growth by modular expansion.

this year, Univac got $35 million
for fabrication, testing, dclivery,
and installation of the systems with
deliveries scheduled from May
1970 through October 1972

ARTS-3 features radarscopes that
provide automatic alphanumeric
rcadouts on ground speed, altitude,
and identity. Though the ARTS
alphanumeric concept has been
around for some time, ARTS-3 is
now a going concern with some
up-to-the-minute concepts. John C.
Mercer, chief of the division, says:
“As air traffic continues to increase,
it's very likely that the most impor-
tant contribution of ARTS-3 will not
be the improved display of radar
identity, altitude, ground speed,
and other controller aids, but the
automation basc it provides.”

Growth ahead. Under the terms
of the contract, Univac must de-
liver a total hardware-software sys-
tem, which will consist of a data-
acquisition subsystem from Bur-
roughs, a data-processing subsys-
tem provided by Univac, and a
data-entry and display subsystem
by Texas Instruments. ARTS-3 will
be modular; it could be expanded
to do more jobs and provide high
levels of automation. Morcover,
modularity means cach system can
be tailored to the particular re-
quirements of cach airport. The
FAA believes that additional expan-
sion of the basic system will yield
automatic sequencing, fail-safe ca-
pability, digitized map and weather
displays, and the other elements
neceded to give full digital terminal
automation.

According to Mercer, work is
progressing on computer-aided ap-
proach spacing for the system

along with efforts to develop soft-
ware for a multiprocessor execu-
tive monitor. The ARTS-3 metering
and spacing system will provide
time-to-leave data, suggested ini-
tial headings, time-to-turn, and
other variables in aircraft opera-
tions. In addition, planning is un-
der way for automated all-weather
ground guidance and control for
the system.

The FAA plans to have the initial
ARTS-3 working by November 1970
with the other facilities coming on
line rapidly. Meanwhile, the air-
line industry feels that the FAA is
finally moving toward its planned
automation of air traffic control.
One airline spokesman says: “I
think for once we are seeing some
real progress in this area by the
FAA. The real question is why that
progress didn’t start sooner.”

Commercial electronics

Game of tags

When General Electric announced
a $10 million contract with J.C.
Penney, the department store
chain, for the Tradar (transaction
data recorder), it was claimed that
no other on-line, point-of-sale data
system was available. But appar-
ently no one had asked Ricca Data
Systems of Santa Ana, Calif. That
little company (less than $1 million
in projected 1969 sales) has an on-
line, point-of-sale system that pres-
ident Joseph Ricca claims will be
much cheaper than Tradar.

More than that, Ricca now has
commitments from three large de-
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Good heavens. If we still haven’t mesmerized you
with all the magic arrays Signetics makes,
what do we have to do? Conjure up a picture?
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P.S. To keep you posted on our whole array of arrays, we've
made a king-sized poster of this ad. (Just the thing for your rumpus room—or your
purchasing agent’s wall.) Offer limited; send today. And please: stop squinting!

ignetics [sIMSI

Signetics Corporation / 811 E. Arques Ave.. Sunnyvale, Calif. 94086 / A subsidiary of Corning Glass Works

More
complex magic
from
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partment store chains for about $1
million worth of equipment, one of
which will be a completely auto-
mated point-of-sale system that,
like the GE-Penney system, elim-
inates the cash register. Both sys-
tems employ terminals to automa-
tically read merchandise tags, cus-
tomer credit cards, and sales clerk
identification cards. Both incorpor-
ate on-line data processing to
check a customer’s credit and to
control inventory. Both can also be
used manually for cash sales.

You're it. Ricca says the chief
differences between the two are
that his firm has adapted itself to
the retailer’s way of doing business
by using the perforated Kimball
Systems merchandise tag already
in widespread use while the Tradar
requires a new, magnetically-coded
merchandise ticket. The Kimball
ticket costs about 5 cents; Ricca
says retailers have estimated that
the magnetic tag costs 10 cents.
Further, Tradar uses a central GE
415 computer backed by a second
415; the two rent for about $35,000
a month. The Ricca system can use
dual Raytheon 703 computers; such
an installation can be purchased
for roughly $140,000. The terminal
sells for $4,000.

One Penney official, however,
points out that the Penney system
can control 1,500 terminals vs. 128
for the Ricca system. In addition,
the GE 415’s can be used both for
on-line point-of-sale work or for
batch processing as a central com-
plex. The Ricca system simply aug-
ments the store chain’s central data
processing center.

The Ricca system marries fiber
optics and phototransistors to
optically read the cards its ter-
minal accepts. In an operation that
takes several seconds, first the
clerk inserts her identification card
into the one-slot terminal to un-
lock it. A high-intensity bulb
shines through holes in the card,
and the light is “transmitted” by
fiber-optic lines to the output stage
of a Ricca-developed fiber-optic
cell, where it is detected by silicon
phototransistors. These are fur-
nished by Fairchild Semiconductor,
and their output is linear, the cur-
rent varying according to the pres-
ence or absence of light.
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In a cell. The fiber-optic cell was
developed by Ricca engineers to
cope with the close spacing of per-
forated dots in the merchandise
tag. The dots are detected in an
area of the cell that is just 60 by
90 mils. Then the 120 fiber-optic
lines that bring the light signals
out to the photosensors blow up
the dots to an area 2.5 by 3 inches.

There is one phototransistor for
each of the 120 fiber-optic light
points; their “hole” or “no hole”
indication is converted to a digital
signal in the automatic reader in
the data terminal. The clerk’s iden-
tification number is printed on the
sales slip generated by the terminal
and also stored in a disk file in-
cluded in the system. Or, it can be
held in core if the terminal is be-
ing monitored on-line for inventory.

When the clerk removes her card
and inserts the Kimball tag, the
reader again goes to work, illum-
inating the 1-2-4-7 (nonbinary)
code on the tag. The transistor out-
put is digitized and sent to the
computer, where it is converted
into a binary 0-1-2-4-8 code.

The punched code in the mer-
chandise tag contains such data as
the store department number, ven-
dor of the item, style, classification
(if clothing, dress, skirt, slacks,
etc.,), color, size, and price. The
price, which can be overridden by
manual entry for marked-down
items, is displayed on a 10-digit
cold-cathode readout tube display
on the terminal. All the data is car-
ried over a single twisted pair of
wires for temporary storage in the
computer memory and then goes
into the disk file for automatic in-
ventory control. 4

Finally, the clerk removes the
merchandise tag, loads the cus-
tomer’s perforated credit card into
the slot, manually enters any tax
charges using the terminal’s 10
numeric keys, and triggers the
“total” key—one of 15 programed
function keys (verify customer
credit, verify inventory, and the
like). If the customer has exceeded
a prearranged credit limit, the ter-
minal will not release the credit
card, and a similar terminal in the
credit manager’s office will indicate
which station is balking. This is
one of the strongest features of the

system, Ricca says, adding that it
can-save the user half his bad-debt
write-off which could amount to
about half the typical after-tax
profit of 4%.

Communications

What if...

Two Naval laboratories, six elec-
tronics firms, and assorted individ-
uals are currently involved in the
early development work on a uhf
communications transceiver for
mid-1970’s—but it probably won’t
even be plugged in. Those who are
directing the multimillion-dollar
program for the Naval Electronics
Systems Command hasten to ex-
plain that the Navy isn’t casting
bait for waste-watching Congres-
sional investigators; rather, it’s set-
ting up a hypothetical system to
help coordinate its component re-
search and development program.

“While the odds are that the
transceiver will never be built,”
says one project official, “the odds
are good that elements of that
transceiver will pop up in a variety
of communications systems.” He
adds, “The transceiver is intended
to serve as a cohesive and unifying
vehicle for the feasibility of elec-
tronics components.” The program
began with the identification of a
hypothetically ideal system. Speci-
fications were written for the ultra-
reliable (15,000 hours mean time
between failures), compact (45
cubic inches), and versatile (capa-
ble of operating with all types of
modulation) system, and a detailed
block diagram of the system was
produced. Nine items were identi-
fied as necessary for initial devel-
opment.

On the receiver end the Navy
identified the following needs: a
microelectronic receiver technique
study, gyrator integrated circuit fil-
ter development, a 400-megahertz
monolithic prescaler, an LSI corre-
lator, an electronic tuning study, a
monolithic balance mixed product
detector, and an LSI digital fre-
quency synthesizer for uhf. On the
transmitter side, it was decided to
call for a study of IC’s for uhf
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A machine as complex as the Bell
Sysiem's new Electronic Switching Sys-
temn (ESS) must help with its own main-
terance. Consider, for example, that an
ESS installation in a sing.e Bell System
central office can perform nearly a billion
and a half switching, logic, and memory
operations per second. And that we ex-
pect it to provice service for 99.999 per-
cent of the next 40 years. Also, that the
sysiem emplcys a totally new concept:
“stored program contro!.” That is, each
of the many actions in cennecting one
telephone with another is governed
py a central digital data processor
whiich draws uoon program instruc-
tionis and other stored data; new
and revised features are incorporated
oy changing memory content rather
than by rewirirg.

All of this makes traditional servic-
ing obsolete, and calis for advanced

Nc time for downtime

ideas in reliability and maintenance
of electronic equipment.

Vital units such as the central data
processor and the memories coerate .n
pairs: if one unit ever falters, its twin
maintains service. But, because thers is
no standby until the defect is repaireo,
£SS tself kelps with the waork. For 'n-
stance, there are three princigal faul-
getection schemes:

“Match and Check Circuits” con-
stantly compare critical information in
cuglicated units.

"Audit Programs™ check that tha
syslem's iemporary memory reflects
whal is actually going on.

“Exercise Programs” use the bref
in*ervais between telephone calls to
creckall circuits, including those for
mantenance.

If a fault is found, alarms operate
and *“fault recognition” programs take

over. These automatically find the defec-
tive unit and reroute the information tlow
through its duplicate. Or, if the problem
is simply a merrory erior, it is corrected
Such actions take less than a millisec -
ond; office operation is unaffected.

Finally, “diagnostic orograms” test
any faulty unit, store the results, and
print them out with a reference number.
A craftsman looks the number up in his
“ESS Troubleshooting Manual” and
finds a list of possibly defective circuit
packs. He replaces one or more of them
to clear the problem.

QOver half of ESS —circuits and stored
program—is devoted 1o maintznance.
But only with modern techniques can so
complex a system meet to-
day's communications needs. f ==
From the Research and
Development Unit of
the Bell System—

v

Bell Labs



HANSEN’S NEW

900 SEFS

gives you
standard Synchron’
reliability with up
to 98 oz.-in. torque

Now, withcut sacrificing compact
size, you can get high torque even
at higher speeds—from 1 to 900
RPM. Synchron® 900 Series has
thick, wide gears, specially de-
signed to give the added gear
strength that makes full use of its
power increase. Highest qualiity in-
strument gear train for all speeds
below 900 RPM.

The new self-starting hysteresis
motor has positive direction of ro-
tation—right or left hand. Plus ex-
tra heavy phenolic first gear for
low noise lavel. It can be stalled
continuously without electrica or
mechanical damage.

Added strength in both the rotor
and gear train enables 900 Seres
to handle your toughest timing and
control jobs. Because of its com-
pact dimensions, ‘it is often inter-
changeable with motors of ‘ower
torque. To find out what 900 SE-
RIES can do for you, write or phone
today to have a representative con-
tact you.

HANSEN MFG.CO,,INC.
Princeton, Indiana 47570

HANSEN REPRESENTATIVES: CAREY & ASSO-
CIATES, Houston and Dallas, Texas; R. S, HOP-
KINS CO., Sherman Oaks, Calif.; MELCHIOR
ASSOCIATES, INC., San Carlos, Calif; THE
FROMM CO., Elmwood Park, lll.; JCHN ORR
ASSOCIATES, Grand Rapids, Mich.; H. C.
JOHNSON AGENCY, INC., Rochester, N.Y_;
WINSLOW ELECTRIC CO., Essex, Conn, Vil-
lanova, Pa., and New York, N.Y.

EXPORT DEPARTMENT: 2200 Shames Drive,
Westbury, N.Y. 11590
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transmitters and a study of high-
power metal oxide semiconductor,
field-effect transistors.

Spread. Several elements will not
be contracted until later this year,
but six firms are engaged in work
on the transceiver now. Labora-
tories at the Naval Air Develop-
ment Center and Electronics Sys-
tems Command are working on the
program. General Electric is con-
ducting the receiver technique
study, ECI is working on IC’s for
the transmitters, and Collins Radio
on the electronic tuning study.
Westinghouse is working on the
gyrator IC filters, and Motorola on
the monolithic prescaler. TRW Sys-
tems is working on the LSI corre-
lator.

With the program still in in-
fancy, opinions already have been
generated. “For one,” says one
project official, “I think it’s keeping
us away from the ‘bandwagon ef-
fect’ where the tendency is to jump
on a bandwagon like LSI and put
all development money in one
area.”

The Navy has already begun to
see that there is potential in cer-
tain elements—like the LSI correla-
tor—and those elements are being
considered for inclusion in ad-
vanced systems. Another feeling is
that the program keeps component
development moving in all areas
under a single banner of no small
importance is the fact that the hy-
pothetical system acts as a focal
point for the attention—and the
funds—of the Navy hierarchy,
whereas component R&D con-
ducted in the traditional element-
by-element fashion might generate
less enthusiasm.

Memories

Radiating confidence

Building a hardened plated-wire
memory capable of functioning at
high gamma and neutron radiation
levels in an advanced ballistic mis-
sile isn’t easy. The technological
challenge apparently has been met,
however, in a plated-wire memory
with a capacity of 16,000 words of
32 bits each and a 500-nanosecond

access time now undergoing final
testing at the Autonetics division
of North American Rockwell.

Although under company-funded
development for several years, the
memory was radiation-hardened in
response to a development request-
for-proposal from the Rome Air
Development Center. While Auto-
netics didn’t get the subsequent
contract, which went to Univac
and Honeywell, the company is
confident that its accumulated
plated-wire technology will pay off.

Called the M-2, the memory has
a Il-microsecond read and 2-usec
write capability, with nondestruc-
tive readout, and features a dual
port input to permit interfacing
with two systems or computers.

Architecture. A high degree of
radiation immunity was achieved
through several ingenious design
features, according to Tom Bohen,
manacger of advanced memory sys-
tems for the Autonetics Data Sys-
tems division. Among them are the
timing source—a hardened 20-
megahertz oscillator with flip-flops
—and a counter. Output to the
counter is decoded to generate the
time returns. Also, a unique word
matrix reduces static bias to zero
and prevents loss of stored infor-
mation while under maximum
prompt (gamma) radiation. Over-
design of the circuit permits normal
operation even when the discrete
transistors are radiation degraded.

Photo current and current source
shunts are used in the word matrix
to protect the memory array from
radiation-produced current. A de-
tector of proprietary design acti-
vates a four-transistor network cir-
cuit clamp, which in turn short
circuits the current source.

The sense matrix/selection ma-
trix is off-line from the bit drive;
it employs specially developed
low-level switches and dielectric-
ally isolated integrated circuit
sense amplifiers that take 5-milli-
volt input signals from the array
and amplify them to 4-volt tran-
sistor-transistor-logic levels. The
off-line arrangement, says Bohen,
minimizes the current. He explains
that an in-line configuration would
require large junction and bias de-
vices to pass the bit current, result-
ing in leakage to the array. To

Electronics | July 7, 1969



20 to 100 watts...- 32 dB intermodulation guaranteed

TRW offers three new 28-volt RF
transistors to meet a range of output
power needs in either SSB or CW.
All are designed for Class A, Class
AB, or Class C operation. All will
withstand severe output mismatch.
All are available in low profile, strip-
line packages.

The 2N5707 provides 20 Watts

Electronics | July 7, 1969

P.E.P. in SSB use from 2 to 30 MHz,
and 30 Watts CW output to 150 MHz.
The 2N5708 provides 40 to 50 Watts
respectively over the same frequen-
cies, and the 2N5709 furnishes 80
and 100 Watts in the same operating
modes. All three have excellent
broadband capabilities.

Contact any TRW Distributor or

TRW Semiconductors, 14520 Avia-
tion Boulevard, Lawndale, California
90260. Phone: (213) 679-4561. TWX
910-325-6206. TRW Semiconductors
Inc. is a subsidiary of TRW Inc.

TRW
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Down
with
the cost
of
fime
code
generailors

Down to only $870. That's all you
pay for the basic Chrono-log Series
4,000 Integrated Circuit Time Code
Generator. Yet it will provide time
code information in an IRIG or NASA
format in both modulated carrier and
shift level codes, simultaneously. It
will also provide a paraliel 8-4-2-1
BCD output as well as a visual BCD
indication of hours, minutes and sec-
onds. And it's only 134 in. high.

The Series 4,000 Time Code Genera-
tor can also be supplied with a choice
of low-cost optional features. These
include:
® NIXIE digital display
® Choice of IRIG-A, B, C or E format
or NASA-36 or -28 bit format
® Operation from 115 or 230 volts
ac or 5 volts dc
® Five different time bases ranging
from the 60 Hz line to a 1x10-7
per week internal oscillator

For the complete low-down, including
the down-low prices, write Chrono-
log Corp., 25683 West Chester Pike,
Broomall, Pennsylvania 19008 or call
(215) 356-6771.

CHRONO-LOG

CORPORATION
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minimize bit-drive leakage under
prompt radiation, the bit-drive ma-
trix transformer is coupled and
floating, with the positive and neg-
ative bit drivers matched, employ-
ing the smallest amount of cir-
cuitry possible.

Half means double. Half-word
selection in the memory gives al-
ternative capability of 32,000
words of 16 bits each. Organiza-
tion permits use of only eight TTL
packages. Because the memory is
multiword organized, it can put
many words on one access line,
making large array plated-wire
memories potentially competitive
with core electronics, Bohen says.

Multiplexing from the array is
performed by five matched 2N4251
npn radiation-tolerant transistor
switches in a single 14-lead pack-
age.

The problem of displacement
current, which results when inci-
dent radiation ionizes materials,
has received considerable atten-
tion from Autonetics engineers.
“We took special care to be sym-
metrical in the design of our sense
line loop so that displacement cur-
rent doesn’t affect the signal-to-
noise ratio in the amplifier,” says
Bohen.

Ground up. Other radiation-re-
sistant mechanical design includes
low, matched-impedance power
distribution, with power cables car-
rying 1 ohm or less to permit rapid
power-supply recovery. Aluminum-
to-aluminum bonding is used for
all devices, and materials with low
atomic numbers are utilized else-
where to minimize secondary radi-
ation effects resulting from atomic
collisions in heavier metals, such
as gold. Finally, wire aging has
been effectively reduced through
several proprietary changes in
processing and in the on-line an-
nealing cycle.

Bohen believes that plated-wire
arrays will be competitive with
core memories in the near future,
both in large-scale, high-speed
military computers, and in com-
mercial applications where access
times faster than 1 pusec are re-
quired. Semiconductor memories,
predicts Bohen, won’t make seri-
ous inroads into plated-wire appli-
cations for six to eight years.

Management

All in the family

When R.L. Petritz, L.E. Sharif, and
L.J. Sevin left Texas Instruments
it was obvious that they would
go into the burgconing metal oxide
semiconductor business—they were
key men in TI’s MOS operation.

Now their Dallas-based com-
pany, Mostek Corp., has made a
deal for the manufacture of large-
scale MOS arrays at Spraguc Elec-
tric Co.’s IC facility in Worcester,
Mass. Not only that, but Mostek’s
products will be marketed through
Sprague’s distribution network.

Investor. The agreement also in-
cludes financial backing by Sprague
and a provision for sharing re-
search and development efforts to
advance the technology of MOS
devices as well as new circuit tech-
niques for their application. Petritz,
Mostek’s president, says: “This
joint participation will bring to the
MOS field a large manufacturer of
components and circuits with a
very broad base in both active and
passive technology, and one which
is not a competitor of potential
Mostek products in the equipment
and systems field.”

Another substantial investor in
Mostek is New Business Resources,
a Dallas venture-capital partner-
ship formed about a year ago by
Petritz and Richard Hanschen, for-
mer marketing manager of TI
semiconductor operation. It was
New Business Resources that got
Spragne and Mostek together.
However, this wasn’t the first time
that Sprague and New Business
Resources teamed up.

Pirgo Electronics Inc., a manu-
facturer of power transistors and
triacs in Farmingdale, N.Y., got
started the same way about seven
months ago. And Sprague. happy
with its two ncew children. has
found a way to branch out into new
areas without taxing its manage-
ment, engineering personnel, or
capital.

Tl moves. Meanwhile, back in
Texas, TI was left with a few va-
cancies, so a reorganization was in
order. J. Rodney Reese was called
back from a subsidiary presidency
to head most of TI’s semiconductor
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SCIENCE. "SCOPE

The first five laser rangefinders for the M60 tank were delivered on schedule

to the U.S. Army on April 30, and tests are now being conducted at Fort Knox
and the Aberdeen Proving Grounds, When the commander selects his target and his
gunner flashes the laser at it, the range appears on a readout and can also be
fed automatically into the tank's fire-control system -- greatly enhancing the
first-hit capability of the M60's 152-mm. gun.

A holographic technique for detecting flaws in honeycomb panels without destruc-
tion or contamination of the structure was demonstrated recently by Hughes Re-
search Laboratory scientists, They stressed a fiberglass-aluminum panel and
made a reflection interferogram of the strain pattern. The points where fiber-
glass and aluminum had failed to bond were easy to detect., They used a Hughes-
developed stop-action holography system which provides images with photographic
resolution, and can record dynamic strain patterns,

NASA's next Applications Technology Satellite, the Hughes-built ATS-5, has com-
pleted its environmental testing and is scheduled for launch in late summer,

It will carry out a total of 13 experiments, One of the most significant will
determine whether L-band frequencies will givas better-quality radio communica-
tions between aircraft and between ships and shore stations. Another will test
the feasibility of the gravity-gradient principle for stabilizing synchronous
satellites,

Using heat pipes to cool high-density electronic packages and flatpack circuits
is being studied at Hughes/Fullerton. Heat pipes are cooled by liquid evapora-
tion, and can dissipate 1000 times more heat than solid metallic conductors of
the same size, Hughes engineers are determining optimum structural geometry,
operating fluid, and wick and shell materials for future applications,

More than 100 engineers from 10 nations met at Hughes recently to coordinate
their efforts on the Intelsat 4 communications satellite program. They repre-
sented 10 companies which, with Hughes, are building four of the satellites
under a $72-million contract awarded by Communications Satellite Corp. on be-
half of the 68-member International Telecomrunications Satellite consortium. A
similar meeting of manufacturing executives is scheduled for September,

Hughes is hiring engineers: Radar Systems, Optical, Electro-optical System An-
alysis (IR, LLTV, Laser), Digital Systems, Spacecraft Systems, Circuit Design,
Missile System & Vehicle Design, Ordnance Specialists (SAF Systems), Electro-
magnetics Test (EMI/EMC). Requirements: B.S. degree, two years related exper-
ience, U,S, citizenship. Please write: Mr. J.C. Cox, Hughes Aircraft Company,
P.0. Box 90515, Los Angeles 90009, Hughes is an equal opportunity employer.

The high-reliability component selection programs which Hughes has used for its
communications satellites since 1963 have contributed to a phenomenal record:
no significant failures in more than 1.5 billion component-hours aboard the 10
Hughes-built satellites now in orbit for DOD, NASA, and Comsat, Programs use
Hughes-developed electronic component screening and power aging techniques.

Crealing a new world with electronics
___________________ =
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...The Most
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At +
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PDI Time
Delay Modules
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300 seconds, =39
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* Solid state
* Fixed or Remote
Programmed Output
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and work — anywhere

Now available from stock at
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price:
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Albuquerque, N.M. 87108
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marketing activity. A new division,
called advanced technology and
strategic planning, was formed in
the components group; it will be
headed by Glenn Penisten, a vice
president formerly in charge of
marketing for the components
group. Ray Cotton, who was mana-
ger of customer centers, will take
over Sevin’s former job as the head
of the MOS technology customer
center. Also, the old materials and
services group was split into equip-
ment, components, services, and
metallurgical and chemical mate-
rials.

Avionics

Short subject

The short-haul airliners developed
after 1975 will land and take off
with as long a run as seagulls need
on a dock piling—and with less of a
flap. Called v/sTOL’s for vertical/
short takeoff and landing planes,
the aircraft will have to carry ad-
vanced avionics gear to assure all-
weather landing, navigation, and
perhaps flight-control capabilities.
Landing on a dime is harder than
landing on an airstrip simply be-
cause dimes are smaller.

NASA’s Electronics Research Cen-
ter in Cambridge, Mass., is devel-
oping the necessary avionics tech-
niques in its V/STOL avionics
program, while NASA’s Langley
Center conducts flight tests as part
of a cooperative effort. NASA wants
to refine approaches which are eco-
nomical enough for civil use and
then make them public property.
Thus, no systems as such are slated
to come out of the program, just
knowhow.

Since ERC began the V/STOL avi-
onics program in 1967 it has be-
come the center’s single largest
research area, taking an estimated
$2 million of ERC’s fiscal 1969 ex-
penditures [Electronics, Dec. 25,
1967, p. 44]. It already has passed
through much of the first helicopter
flight-test phase at Langley, Va.
Phase I should be completed by
September 1970, but ERC already
is gearing for Phase II with fiscal
1969 money.

Spinoff. Phase I is using Gemini
spacecraft guidance and navigation
hardware to plot benchmarks for
later navigation studies. Thus the
performance of the Gemini G&N
equipment has been gauged during
takeoffs, landings, and other flight
situations. The usual procedure has
been to track the H-19 helicopter
with radar to see where it really
went, then to compare this data
with the Gemini equipment’s esti-
mate. Often radar positional in-
formation is used in flight to update
the guidance system.

But while very accurate (Richard
J. Hayes, an assistant director of
ERC, compares it favorably with
the best of today’s instrument land-
ing systems), the Gemini hardware
costs too much for civil use. Per-
haps a less costly inertial system
would suffice if coupled with
Decca, Loran, or other aids.

In Phase II, ERC will begin to
investigate computer-aided control
as well as navigation, figuring that
V/STOL’s will he ncarly as much
work to pilot as today’s helicopters;
that is, too much.

Proposal requests were mailed
this spring and by the end of this
month contracts should be signed
for a guidance computer, a data
adapter (which would translate
control commands, navigational
data, and aircraft sensor informa-
tion into digital form), a cockpit
control panel for the computer, and
a software package.

ERC hopes to have the computer
subsystem hardware (including the
data adapter and control panel)
in hand by late 1969. An inertial
sensing unit will be built in
house by early 1970, and a com-
plete software package with pro-
visions for computer-aided attitude
control, navigation guidance, steer-
ing, flight control, and other func-
tions should be on hand by mid-
1970.

With the resultant Phase II pack-
age, a digital system with both a
strapdown inertial reference (de-
veloped in-house at ERC) and in-
puts from radio navigational aids,
NASA would investigate computer-
aided flight control.

Busy. While the navigational aids
would provide positional updates
for the computer and inertial refer-
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DESIGNERS:
AVOID SHOTGUN
MARRIAGES

For design freedom, 12 sizes, all 550 Mu

Use Magnetics Inc.
550 Mu Powder Cores

Magnetics Inc. first filled the
void between 300 Mu pow-
der cores and nickel lamina- &
tions with the 550 Mu moly-
permalloy powder core. We 2
introduced it in three sizes. < ‘

And this perm is still exclusive with us. However, now you can
get it in 9 new sizes—an O.D. range of .110” to 1.602". These
fixed-gap toroids keep you from being forced into undesir-
able component marriages, let you tighten design to meet
packaging requirements, cut total assembly costs in
filters, chokes, transformers, inductors. They also pro-
vide: 1. A high inductance-to-size ratio. 2. Reduced d.c.
copper resistance. 3. Less distributed capacity. 4.
Greater temperature stability than laminations. Avoid shotgun designing and
get more freedom in using magnetic cores for circuit components. Try 550 Mu—

we can ship from stock all 12 sizes. For additional

information on 550 Mu powder core advantages, ".

write Dept. EL-105 for Bul. FLC-02. Magnetics MAGNETICS i
mec.

Inc., Butler, Pa. 16001, ®
- J J J
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ence, the reference and the com-
puter would sense and control air-
craft motion and attitude. The pilot
would access the computer through
a stick much like those used on
graphic displays while the com-
puter would fly the helicopter
through servo systems.

The result would be reduced
pilot workloads and more accurate
navigation and control, but ac-
complishing this is only half the
task. The other half is to do it
cheaply.

So ERC is going to chip away at
cost. With this in mind, the digital
system is being made flexible
enough to accommodate not only
potentially inexpensive strapdown
inertial references, but also laser
gyros which might not only prove
very accurate, but very inexpen-
sive: “Just a matter of boring holes
in a quartz block,” says an ERC
spokesman, “and that makes for
very low parts costs. The laser
could also be made redundant very
easily merely by boring another
system of holes in the same block
of quartz,” he adds.

Some radio aids are almost cer-
tain to be necessary and to deter-
mine the best price-performance
ratio, ERC is prepared to select
among Loran-C, Decca, ILS (instru-
ment landing system), Tacan, VOR
(vhf omni), DME (distance measur-
ing equipment), and other systems.

For the record

Short tube. Sylvania is taking or-
ders for 1970 delivery of a 3-foot-
long CO. laser developing 1 kilo-
watt; efficiency is 10%. The laser is
designed for cutting and drilling,
though it can be used for radar.
Most kilowatt lasers are about 60
feet long; Sylvania’s Electro-optics
Organization gained high power
density with a blower in the vac-
uum system that sends gas through
a heat exchanger transversely
across the laser region for cooling.
The conventional way is to send it
down the entire length of the tube.

TTL surge. The effects of the
Texas Instruments price cut for
transistor-transistor-logic circuits is
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Lets lay our cards on the table

When it comes to Series 54/74 TTL, Transitron holds a full

deck. .. tweniy-six Series 54 devices, ir ceramic DIP (J) or

Flat (F) packages, twenty-eight Series 74 devices, in ceramic DIP
(J) or plastic DIP {E) packages. The 54/74J and 74E units are
pin-for-pin identical, and all circuits in all packages are com-
pletely interchangezble with those of the original 54/74 manu-
facturer. Prices are competitive and we can deal you a pat hand
right off the shelf.

Ranging from basic gates to more complex functions such as
adders, counters and shift registers, Transiiron's family cf TTL
devices now numbers more than 450, including a broad range of
Series | and Series Il types.* This gives you breadth of choice
virtually unmatched in the industry.

°
Find out what's in the cards for you. I " n 5 ltr‘o n
Send for complete data and specifications electronic corporation
o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>