February 15, 1971 $1.00 A McGraw-Hill Publication

Subminiature connectors for high-speed digital ICs 70
Glass-mat laminates ward off color tv fires 76
Double diffusion moves MOS up to microwaves 99

Electronics

, FIRST
/ JOB FOR
ASSOCIATIVE
PROCESSORS:
AIR TRAFFIC
CONTROL

YM 3NV S3Son
966 x08

3373 WAGD JIsvg
27860 % a
AL EITISYRE




AMI-The Company
With a Facility for MOS-Everywhere
Our expertise can be yours wherever you are — even faster than be-
fore. We’ve multiplied our production capacity with three new plants
that make nothing but MOS devices. We produce millions of them in
California, Mexico, Idaho and Korea. All of our devices are engineered
to reduce complexity, lower cost and increase reliability for our cus-
tomers — some of our devices even replace mechanical parts. You’ll

see when you visit any one of our plants. Find out for yourself. You
too can be ahead of your competition.

AMERICAN MICRO-SYSTEMS, INC., 3800 HOMESTEAD ROAD,
SANTA CLARA, CALIFORNIA 95051 PHONE: (408) 246-0330

THE LEADING
. MOS COMPANY,
WITH FACILITIES IN

CALIFORNIA, MEXICO
IDAHO & KOREA
®
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Can you find the Systems DVM

that

gives you

43 readings/sec at 1uV sensitivity?

No doubt you can, since HP's 2402A
“stands out from the crowd” in just
about every respect. . yet it fits into
any system as if it had been custom-
designed for that particular applica-
tion.

That's because it is specially de-
signed for systems applications. The
2402A is a five-digit integrating DVM
that gives you speed, accuracy, and
full programmability of all functions.
Its CMR of 126 dB (168 dB at 60 Hz)
allows you to measure signal varia-
tions as small as 1 uV. And you don’t
sacrifice speed to get this sensitivity;
the 2402A will give you 43 readings/
sec throughout its entire range.

Electronics | February 15, 1971

Easily-accessible front-panel ad-
justments provide calibration against
an internal standard which is stable
for six months. This lets you maintain
accuracy of .003% rdg *= .003% fs.
And to keep idle tinkerers away from
the controls, there’'s a snap-up pro-
tective panel on the front.

The 2402A comes with +8421 BCD
output and remote programming
capability as standard features...and
you can get options that let you mea-
sure AC, ohms, and frequency. —8421
and +4221 BCD outputs and auto-
ranging are also available.

For further information on the
2402A, contact your local HP field

engineer, or write to Hewlett-Packard,
Palo Alto, California94304. In Europe:
1217 Meyrin-Geneva, Switzerland.

091/6
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HEWLETT hp, PACKARD

DIGITAL VOLTMETERS
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If anyone else had built

ot

this microwave sweeper,

it would cost

atleast $400 more.

You save a bundle right off the
bat because the main frame of our new
multi-band sweeper costs just $975!
As you add RF modules, you save
even more. While still enjoying the
performance and reliability you
expect of an HP product.

And the 8620B gives you all the
features you normally use: highly linear
sweeps, wide and narrow; stable CW/;
versatile modulation.

How can it do so much for so

little? It's really very simple. We design
and manufacture our own high-
frequency microcircuits in volume.

So we can cut production costs to the
bone. And pass the savings on to you.

So when we talk about low-cost
sweepers, we're still talking about
high quality. Why not call your HP
field engineer and see for yourself.

Or write to Hewlett-Packard, Palo
Alto, California 94304; Europe:
1217 Meyrin-Geneva, Switzerland.

HEWLETT W PACKARD

SWEEP OSCILLATORS
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Publisher’s letter

he Federal budget is a major

document and a major story for
us becausc of its impact all across
the electronics industries. The
budget is printed on 593 pages and
its appendix covers another 1,112
pages. Our three-man Washington
bureau, beefed up by three senior
staff editors from New York, read
nearly every word that pertained
to electronics. But that was just
the beginning of the job needed to
present the budget’s real meaning
to clectronics firms (see p. 109).

With a document that massive
and a subject so complex, the
Government takes no chances on
its message being misunderstood.
About 48 hours before release time,
copies of the budget books are
distributed to the press. Then a
day before release, the many Gov-
ernment departments hold press
briefings. Our team split up to
cover them, then spent the rest of
the day buttonholing key Adminis-
tration sources. The day the budget
became public, they fanned out
to make calls on Capitol Hill to
see how the major items will fare
when they get to Congress.

A not surprising fact, when you
consider that Electronics prides it-
self on its in-depth news coverage,
is the wealth of reporting experi-
ence on newspapers and wire serv-
ices that our budget team brought
to bear. In addition to their 40 man-
years covering electronics tech-
nology, one or another of them has
worked for the Wall Street Jour-
nal, NBC News, Hartford Courant,
Bergen Record, Poughkeepsie Jour-
nal, Wilmington News-Journal, Sy-

racuse Herald-Journal, Rochester
Democrat-Chronicle, and the Me-
dill News Service. Just a bit of
name-dropping to emphasize that
we are a news magazine for the
industry, covering electronics like
a big newspaper covers its city.

Washington bureau chief Ray
Connolly sums up the massive and
hectic budget coverage this way:
“The frustrations of orchestrating
a successful Federal budget story
are akin to those of a conductor
getting Jefferson Airplane to sing
Beethoven’s Ninth Symphony with
Fred Waring and his Pennsylvan-
ians. Every year, reporters have to
listen to economists and politicians
at the same time. The score is
fascinating, of course, but the in-
terpretations sound very strange
on first reading. The intriguing part
is that the performances are always
unique.

ontroversial subjects have a way

of breeding more controvery. In
our last issue, we printed a con-
troversial critique of MOS/LSI
testing by an cngineer who, in
charge of installing a test set-up,
had been in a position to evaluate
what was being offered. We ran it
under the heading “Opinion”; well
realizing that many rcaders would
have different views, and we in-
vited dissenters to write to the edi-
tor. Expect a spirited, comprehen-
sive rebuttal in a future issue.

it
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F &COST:

BIG THING.

EASIER THAN EVER TO FIT
YOUR BOARD & BUDGET.

BROAD LINE GETS BROADER.
8 LOWER CAPACITANCE VALUES
(100 pF thru 390 pF @ 200 V).

| rtas SARRNRRE R SRS o R el LR

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS
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Type 192P Pacer® Polyester Film Capacitors are
mass-produced to beat the space/cost squeeze in
commercial and industrial applications. Extended-
foil PETP film sections with metal end caps provide
best possible non-inductive construction. End caps
also act as moisture barriers. |deal for automatic
insertion on printed wiring boards. Expanded line
includes capacitance values from 100 pF to .47 uF.
Voltage range, 80 to 600vdc. Write for Bulletin 2066C.

Technical Literature Service
Sprague Electric Company
35 Marshall Street

North Adams, Mass. 01247

SPRAGUE

I THE MARK OF RELIABILITY
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How to Design Your
Power Supply for $83

You get the complete schematic diagram,
and parts list with operating and installa-
tion instructions when you spend $83 for
an Abbott Model “R” power supply. Two
years in development, this model repre-
sents the latest state of the art in power
module design. It features close regula-
tion ( +0.05%), low ripple (0.02%), auto-
matic short circuit and complimentary
overvoltage protection and  continuous
operation in a 160°F ambicnt.

Abbott Engineers followed specific design
criteria in  cngineering these modules.
First, the eclectrical design was carcfully
engineered to insure that all components
operate well within their limits, under
“worst case” operating conditions. Sccond,
the thermal design, including case con-
struction, was carcfully made to insure
that the maximum temperature limits of
all components are never exceeded. Then
the size and weight of these modules
were controlled to a minimum, without
sacrificing reliability. Finally these units
were thoroughly tested to make certain
that all design and performance specifica-
tions were met.

So, you can build your own power supply
using our schematic diagram if vou want
to—but we think we can build it more

reliably and for less cost, simply because
we have been doing it for ten years. Put
our power supply in your system first
and try it. Examine its performance. We
think you will be pleasantly surprised at
the quality, adherence to specifications,
and the reliability you find in the Abbott
Model “R”.

Any output voltage from 3 to 100 volts
DC with current from 0.15 to 20 amperes
is available. Many of the popular voltages
are carried in stock for immediate delivery.
Please call us for attractive O.E.NL dis-
count prices.

Abbott also manufactures 3,000 other
modcels of power supplics with output
voltages from 5.0 to 3,650 volts DC and
with output currents from 2 milliamperes
to 20 amperes. They are all listed with
prices in the new Abbott catalog with
various inputs:

60 £ to DC, Hermetically Sealed
400 & to DC, Regulated

28 VDC to DC, Regulated

28 VDC to 400 L, 1 or 3¢

24 VDC 1o 60 O, 17

Please see pages 930 to 949 of your 1970-71 EEM (ELECTRONIC ENGINEERS MASTER Catalog)
for complete information on Abbott modules.

Send for our new 68 page FREE catalog.

abbott FEEYTIECIE

LABORATORIES,

5200 W. Jefferson Blvd./Los Angeles 90016
Cable ABTLABS

(213) 936-8185

6 Circle 6 on reader service card

INCORPORATED

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

Readers comment

IC patents

To the Editor: In your Electronics
Newsletter reporting on Hughes’
Aircraft Co.’s patent for the silicon
gate MOS process and a possible
conflict involving Bell Labs and
Philco-Ford patents [Jan. 4, p. 17],
you state that “The conflict is
reminiscent of the Texas Instru-
ments-Fairchild scuffle over the
basic IC patent finally resolved in
favor of Fairchild.”

This statement is mislcading.
Basic integrated circuit patents
were not involved in the Noyce vs
Kilby patents, and the ruling of the
U.S. Court of Customs and Patent
Appeals on Nov. 6, 1969 did not
affect TI's basic patent position in
the field of integrated circuits.

Jack S. Kilby, who invented inte-
grated circuits in 1958, filed for
basic IC patents in February 1959.
Thesc were issued in June 1964 and
established the primacy of his
invention of ICs. The subject matter
in the interference was limited to
an interconnection technique used
in the manufacture of integrated
circuits. Specifically, the technique
is one in which adherent metal con-
ductive patterns are placed over an
oxide insulating layer on a semi-
conductor IC. These metal conduc-
tive patterns arc used to make elec-
trical interconnections.

TI challenged Noyce’s claims to
this improvement and the court
ruled that Noyce could keep his
claims from a 1961 patent relating
to a manufacturing technique for
making such interconnections in
ICs. TI, however, holds the basic
patents for ICs, and while the inter-
connection technique is an impor-
tant improvement and contribution,
this ruling in no way affected TI's
basic patent position in ICs.

Bryan F. Smith
Senior vice president
Texas Instruments Inc.
Dallas, Texas

Taresheets?

To the Editor: Mark me not as a
stodgy purist nor yet a plodder in
the picayune, but in the story on
the computerized deli scale [Dec.

Circle 7 on reader service card ~»



“ZERO’’ Reaction Time

clip transients. .. —‘su:..-«'

with the New Uni-Imp
Voltage Surge Protector

Impulse Ratio
Trip Voltages . 550V to 15kV
- (constant up to 50 kV/microsec.)
greater than 5,000 shots
@ max. rating
Compatible with normal
relay closure times

Now it is possible to protect sensitive compo-
nents, ‘even semi-conductor equipment, against

i i J AVAILABLE UPON
voltage t‘ransuentﬁ wntflout concern for th'e rate ?f REQUEST Detailed
voltage rise. The “'zero” reaction time of Signalite’s b Data Sheet . .. on
new Uni-Imp is only one of its many unique fea- - Al tion Time:

tures. Others including its Bi-Polarity,immunity to \t/eog:ggse, Surge Pro-
di/dt restrictions, infinite leakage resistance, are )
described in a new data sheet. Division of

General Instrument

1933 HECK AVENUE, NEFTUNE « NEW JERSEY 07753

(201) 775-2490
324
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DELEVAN MICRO-I SERIES 155 INDUCTORS

When the heat’s on, Delevan Micro-i® Series 155
inductors won’t go to pieces. They're 100% solder-
free! Thanks to Delevan’s exclusive thermo-compres-
sion bonding of leads and fugged internail construction,
high-temperature processing is a breeze. And their low
profile and miniature size{.160 in. sq. max. x .075 in.
max.) let you put thege discréte inductors inside your
hybrid package. .

Low-cost Micrg-i® Series 155 .inductors are now
available in an even ‘wider inductance range. There's
new literature hot off the presses and quotation request
forms, yours for the asking.

So write. And don’t get let down in hot places.

Delevan AMERICAN
@F rrecision
Division INDUSTRIES INC.

270 QUAKER RD. / EAST AURORA, N. Y."14052 / Tel. 716 /652-3600 Telex 091-293
Divisions of American Precision Ingustriey; Inc.: Basca / Dustex / Moeller Instrument Co. /
Oxtorg“Coi’ 7 Tauck Equipment Co.

Circle 8 on reader service card

Readers comment

21, 1970, p. 31], the reference to
“tear (sic) weight” reveals vistas of
language deterioration that makes
the efforts of the mod Madison
Avenue clique seem jejune.

I could be charitable and grant
you a typo or the honest but mis-
guided diligence of an untechnical
proofreader, but I had the uncom-
fortable fecling that it was a
tongue-in-check bit of humor at the
expense of the “double-thickness”
or “heavy” wrapping paper bunch
behind the counter; the risk is that
the (like myself) humorless among
your rcaders would miss the in-
tended chuckle and a whole new
tradition wonld come into being,
staunchly defended by the new
faithful.

Is it at all possible that the world
could be bloodily divided into two
hostile camps over such a tiny dif-
ferential as “tarc” and “tear”? In-
conceivable! Man is too mature!

Henry W. T. Dutton
Flygt Corp.
Norwalk, Conn.

= Sadly, reader Dutton is mistaken.
“Tear” for “tare” wasn’t an attempt
to rip off a bad pun; rather, it was
a typographical error.

Frequency flub

To the Editor: Your story on the
clectronic watch market [Dec. 21,
1970, p. 83] notes that Intersil Inc.
provides CEIH, a Swiss research
consortium, with “a bipolar five-
stage counter that divides down an
8-kilohertz signal to 50 hertz.” This
is wrong. The IC, consisting of an
oscillator, a five-stage frequency
divider, and a motor-driving circuit,
operates a vibrating motor at 256
Iz and is controlled by a quartz
crystal oscillating at 8,192 Hz. The
circuits for the first series of 6,000
Beta 2.1 watches were diffused by
Faselec in Switzerland. They are
available off the shelf.
Heinz Riegg
Fasclec AG
Zurich, Switzerland

* Gremlins crept into the frequency
output figure. Obviously, the five-
stage counter divides the 8K or
8,192-Hz signal down to 256 Iiz.

Circle 9 on reader service card—>



We're putting our reputation on
the line every time a Sorensen
power supply goes into service.

Maybe that’s why we have
such a great reputation.

Sorensen was the first commercial firm to manufacture and
market precision electronic voltage regulators and power supplies.
Today we have the most extensive power supply line available

from stcck. Sixteen complete series, hundreds of individual
models. Standard designs for almost any application. Custom
designs for the rest. We have regulated and unregulated dc bench,
rack, and modular supplies, dc high voltage and high power types.
dc systems. DC isolated power supplies. dcfac inverters, dc/dc
and ac’uac converters. AC voltage regulators and line conditioners.

Our rew plant 1s equipped to manufacture to any specification
or standard. Everything is done in one plant, incoming material
inspection to final equipment test, with rigidly controlled quality
checking at each step.

Sorensen means built-in reliability assurance. Write for cur
compleie catalog, with prices, today. Raytheon Company,
Sorensen Power Supplies. 676 Island Pond Road, Manchester.
N.H.03103. Tel: (603) 668-1600.

‘S’OI’GIISBII

POWER SUPPLIES




If we slew rate test every one,
you can Forget about us.

e

]

HOA

o

‘SV This is sketched from an

oscilloscope trace of actual
AMD production tests for the
101A op amp

y h4 L5 TN P4 A\
50 100 150 200 25D 300
TIME - 4EC

WO "IDENTICAL Op Amps.

Slew Rate and Large Signal Bandwidth repeatability are not consistent with low Al,,/ AT in
most monolithic op amp designs. Advanced Micro Devices' designers understand this. They
know the 101A, 107 and 108 are designed for constant |, over temperature so that low Al,/ AT
is obtained. They also know that Slew Rate and Bandwidth repeatability suffer because the
complex biasing network required to maintain constant I, depends upon critically interrelated
pinch resistor, EPI resistor and Vg temperature tracking. That's why Advanced Micro Devices
100% tests each op amp for minimum Slew Rate,

10

CIRLE BINGO CACD #302..
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Are you thinking about
your op amp supplier more
than you want to? Are you
working with Slew Rate and
Bandwidth variations like
30% to 40% from lot to lot?
Are your 101A’s, 107’s and
108’s even less predictable?

Then you might think
about us.

Our op amps are 100%
screened at the die level and
sample tested at final test
using computer automated
equlpment to guarantee
minimum, repeatable Large

Signal Bandwidth and Slew

Rate performance. How many

other companies do that?
Zero. None. Nobody else.
Two more things you may

want to remember about us:
Everything we make is

MIL STD 883 because we

want it that way.

e —

R

Our_ Op Amps.

Slew Rate Large Signal B.W.

(Act = +1, Vour = +10V) (Acc =+1, Vour = *10V)
Product Min (V/u Sec) Typ (V/u Sec) Min (KHz2) Typ (KHz)
108/208/308 0.1 0.3 1.6 4.8
108A/208A/308A 0.1 0.3 1.6 4.8
107/207/307 0.2 0.5 3.2 8.0
101/201/301 0.2 0.5 3.2 8.0
101A/201A/301A 0.2 0.5 3.2 8.0
741/741C 0.3 0.5 4.8 8.0
748/748C 0.2 0.5 3.2 8.0

Guaranteed Minimum Slew Rate Performance.
(If you can’tuse our 100% screened minimum limits, we'll 100%
screen to yours.)

And we don’t announce
products that aren’t in stock
at Hamilton/Avnet.

So, if you’re thinking about
your op amp source more
than you want to, think
about us.
Just once.

Advanced Micro Devices, Inc.o

Telephone: 800-538-7904 toll free, and ask for Shel Schumaker. In California call 408-732-2400. In Los Angeles, call Steve Zelencik at 213-360-2102.
In the eastern United States, call Steve Marks at 212-343-2220. TWX 910-339-9280. 901 Thompson Place, Sunnyvale, California 94086.
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When it comesto
regulatororacom
made your choice

LM 309.

‘azetg ) wmsor |2 gt The easy-to-use LM 309 is a complete 5V regulator
~ona single silicon chip. Designed for local

0227 T“ regulation on digital logic cards, the 309 neatly
| eliminates distribution problems caused by
ﬁ"”:fi}oégm = ki single-point regulation.
= A ca] Significantly, no external components or
Fixed 5V Requlator adjustments are required.

But the real beauty of the LM 309 is the fact that you just plug it
in and relax—knowing full well that it’s guaranteed to limit incoming
voltage transients so that the TTL (or DTL) circuits it drives will always
work. (What comfort to know you’ve got a regulator that will—in the
worst case—actually destroy itself to avoid damaging any of your more
expensive digital circuits!)

Both the LM 309 and its military counterpart, the LM 109,
are available off-the-shelf in two package configurations: a TO-5 which
delivers output currents in excess of 200maA if adequate
sinking is provided; and a TO-3, in which the available output
current is greater than 1A.

Prices (100-999) are as follows: LM 109H $20.00, LM 209H $7.50,
LM 309H $5.50,LM 109K $25.00, LM 209K $8.95, LM 309K $6.50.




selecting a voltage
parator, we've
incredibly simple:

LM 1L

A plug-in replacement for both the LM 710 and
m LM 106,our new LM 111 voltage comparator has
oo itall over its predecessors.
. Yo Cobbrol 3peed . .
3o Togic soong gt First of all, the LM 11_1 1s very easy to use.
hreshold. L torvisespies Then there’s the “universal”voltage

TTL Interface with High Level Logic supply range. The LM 111 can operate from 5V

and ground, or any combination of voltages from ground to +15V.

Another big advantage is the 111’s input impedance. It’s so high,
the resulting input current is a remarkable one thousand times lower
than the 710’s (250 nanoamps versus 25 microamps)!

Since we’re dealing in superlatives, here’s another: Gain with the
LM 111 is 200,000, or two hundred times better than previously available.

Designed to drive RTL, DTL, TTL or MOS logic, the versatile LM 111
will also handle lamps or relays up to 50V at 50mA.

Finally, the entire LM 111 series (including the LM 211 and LM 311)
is available off-the-shelf in TO-5, flat-pack or dual-in-line package
configurations.

Prices (100-999) are very competitive.

For example: LM 111H $12.00, LM 211H $7.50, LM 311H $3.25.

As usual, we've got all kinds of swell applications notes and other
spec material on both these fine, easy to use ®
devices. For your copies, write, phone, TWX " ' I
or cable us today. National Semiconductor a Iona
Corporation, 2900 Semiconductor Drive, Santa Clara, California 95051.
Phone (408) 732-5000. TWX: (910) 339-9240. Cable: NATSEMICON.

iNpuT®
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RCL’s NEW 1971
RESISTOR
ENGINEERING GUIDE

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

PRECISION /HI-SPEED
POWER/WIRE-WOUND
RESISTORS

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

Write for your free copy today!

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

isten to Jim Adduci on his goals
as president of the Electronic In-
dustries Association: “Identify the
issues affecting this industry. That’s
the first important job. Then decide
what you want to do about them.
That’s the sccond important job.”
His con brio delivery of these osten-
sibly basic principles is not gra-
tuitous. “In a trade association,”
he cxplains, “you can waste an
awful lot of time and muscle ac-
complishing a lot of routine actions.
You get into a situation where you
are responding to so many things
that sometimes you feel like the
job is being done. Once in a while
you've got to sit back and ask your-
self what you really should be do-
ing for this industry; what are the
one, two, three, or four important
things that must be done?”

Identifying the issues and assign-
ing priorities have occupied much
of Vincent James Adduci’s time
since he moved from a vice presi-
dency at the Acrospace Industries
Association last fall to become EIA’s
top salaried staffer. These are the
areas in which he is moving with
obvious care following the depar-
ture of George Butler from the top
association slot after a year marked
by staff disputes and some budget
overruns.

Thus far, Adduci, who says he
is impressed by EIA’s staff and in-
dustry committee talent, has made
two internal changes, and has
slated another. First he created a
new second-in-command post, as-
sistant general manager, and named
William Moore, Government Prod-
ucts division vice president, to the
job. At the same time, he moved

Jean Caffiaux, Engineering Depart-
ment manager, into Moore’s old
slot. Both men were naturals for
their new assignments, says Ad-
duci. Moore “knows the members—
he has an accounting degree, and
knows the public affairs side of
dealing with Capitol Hill.” And
Caffiaux, he adds, is “an engineer,
and with the change in the govern-
ment procurement picture, where
we must be more concerned with
rescarch and development, this also
was a good move.”

With EIA’s new emphasis on in-
ternational activities, Adduci says
another long-time staffer, David
Hull, will take over internal respon-
sibility for the International Coun-
cil, which will comprise two mem-
bers from each of EIA’s seven
divisions.

Adduci himself knows Washing-
ton from both the government and
industry sides. After a 21-year Air
Force carcer—part of it spent as a
Colonel in the Pentagon, doing leg-
islative liaison work—Adduci joined
the Aerospace Industries Associa-
tion in 1960. Legislative liaison is
the military euphemism for lob-
bying, and Adduci’s experience with
the military, coupled with a decade
at AIA, has given him the kind of
insight that EIA needs and should
be able to put to good use.

year ago there was no Enviro

Control. Five years from now
the Washington, D.C., firm expects
to be doing $100 mllhon worth of
business.

Such ambition isn’t rare in the
pollution-control field. Neverthe-
less, many companies are finding
business hard to come by, leading
to complaints about a mythological
or imaginary market.

Enviro Control’'s founder and
president, Charles MacArthur,
thinks the market is very real.
“There is money to be made if you
select the market very carefully, if
you go into an area where competi-
tion isn’t very tough, and if you
have something industry necds,”
he says.

MacArthur, a 40-year-old physi-
cal chemist, started Enviro last
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full rack configuration.

Instrument photos show Model 4216A
Binary Programmable Voltage Source in
half-rack version at top and Model 4250A
BCD Programmable Power Source in

New Fluke programmable pwer

sources put it all together. One
instrument does the work of a
whole rack of equipment.

| iym L

SO

An indication of the powerful flexibility
of the Series 4200 car be inferred from
the scope photos.

This family of systems instru-
mentation represents an entirely
new approach to automatic test
and process control equipment.
They serve as husky power
supplies, fast digital-to-analog
converters, programmable
attenuators, power amplifiers, and
even dynamic loads.

Either BCD or binary programming
with internal memory is offered.
Accuracy is 0.01% throughout.

All models feature DC or AC
external reference capability
programmable in or out, 50mv
peak programming noise, isolated
control logic to eliminate digital
noise, and complete digital display.

Brief specs of the first four models:
4210A 4216A 4250A 4265A

V, 10V 16V 65V

ly 100ma 1a
Settling

Time 30us 100 s

Basic Unit* $995 $1295

*Options extra

More data. Full data sheets and
complete applications information
are available from your Fluke Sales
Engineer who will also be happy to
arrange a demonstration at your
convenience. Or you may address
us directly if it's more convenient.

Fluke, Box 7428, Seattle, Washington 98133. Phone: (206) 774-2211. TWX: 910-449-2850/

FLU KE 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.

Electronics | February 15, 1971
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How Florida
can put a big
upward kink

in your production
curve

aad
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Read about
a labor picture
that can only
spell profits...
performance...
productivity

for yoii.

Dept. H-5

Please send information about:

[J Manufacturing plant
[ Headquarters office
] Research

] Warehouse

] Other

NAME

TITLE

COMPANY S
ADDRESS

CITY _

Here's what we can deliver when you

come to Florida.

e We can out-recruit anyone for skilled
labor. We'll show you proof of 10-to-1

superiority in competitive recruitment.

e Our skilled work force is growing
faster than in any state in the
Southeast.

e We now have in Florida a larger
working age population (18-65) than
any other Southeastern state.

Florida is a great place to live and work.
Won't you let us reveal the hidden profit
potential in Florida's remarkable labor
picture? Just phone (904) 224-1215

or write in confidence.

OEPARTMENT OF COMMERCE
BUREAU OF INDUSTRIAL DEVELOPMENT

107 WEST GAINES STREET

TALLAMASSEE FLORIDA 32304

STATE_ ZIp
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People

summer after spending four years
at the Pentagon as deputy director
of research and development—a far
cry from his current enterprise.
This experience, he says, will be
invaluable because many pollution
problems can be solved with mili-
tary and aerospace techniques and
equipment. “I've always main-
tained,” he says “that for pollution
control and abatement, 80% of the
necessary technology already is
available.”

New entries into the pollution
field, notes MacArthur, have ig-
nored some cardinal rules. “The
biggest reasons companies have
been falling down are that they
don’t have a product; they say
they’re in every part of the envi-
ronment (and don’t concentrate on
one market); and they don’t have
adequate financing. They start with
$60,000 or $80,000. You just can’t
live on that.”

For financing, MacArthur went
to Publishers Company Inc. of
Washington. Enviro Control has
become a subsidiary of this $55
million firm.

As for a specialty, Enviro Con-
trol will stick to the water pollu-
tion field. It will consult in this
arca, and develop products—the
first one is due in carly summer.
MacArthur calls it a process ana-
lyzer/process controller for mon-
itoring specific pollutants in an in-
dustrial plant’s effluent.

He has no doubt the product
will sell. “The service I'm going to
give them [industry] is now cost-
ing them $500 to $1,000 a month,”
he says. “I can give them the same
service 24 hours a day, completely
automatically with a black box, for
about half of that. You can’t beat
the economics. Any place you come
in with economics on your side,
vou have it made.”

MacArthur refuses to give any
design details about his black box.
However, he notes that it will have
an aerospace heritage. “All the ad-
vanced features that we have in-
corporated arc electronic in na-
ture,” says MacArthur. “What we
have done is taken essential space
clectronics and applied them to
commercial products.”

Circle 17 on reader service card—>



About

MIL-temp-range, clockless, TTL-loving

RAM’s, ROM’s

and other MOS improl;abilities.

There are any number of people
making MOS devices these days.

But not so many people using
them.

And we know why.

Almost all MOS devices are
power hungry.

Most of them don’t get along
easily with DTL and TTL.

And almost every one carries a
65°C or 85°C maximum-temperature
limitation around its neck.

That's why ours are so improb-
able.

They all interface directly with
worst-case DTL and TTL levels.

They all operate over the full

55°C to 125°C MIL spec range.

And the RAM’'s use about half
the power that most of the others
require.

Qur new off-the-shelf 256 x 1
RAM, for instance.

It's fast (<1 usec access time);
low powsar (1 mw/bit); and it inter-
faces with DTL and TTL without
pull-up or pull-down resistors. Our
special field-inversion protection
keeps those specs stakble at 125°C
and a: circuit voltages well in ex-
cess of —20 volts.

That’s not a ““someday we’ll do
it if you pay for the tooling” promise.
Our stock list already includes 64 x

UA2548/3548 2048-bit ROM
UA2540/3540 2240-bit character generator
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4 and 256 x 1 RAM's; 1024-bit, 2048-
bit, 3072-bit, and 4096-bit ROM's;
and a new 2240-bit character gen-
erator; not on= 07 which has a clock
or needs a clock driver. More—like
a 1024 x 1 RAM—are cn the way.
What's ycur pleasure? Call and
tell us what you wart and ycu'll
have one in 72 hours. Write, and
we'll have data n the rext mail.
Special problem? Ask for our
MOS problem-sclver, John Kitzrow.

Unisem Corporation

P.O. Box 11569

Philadelphia, Pennsylvania 19116
Telephone: (215) 355-5000.
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JA2572/3572 3072-bit ROM

UA2556/3556 256 x 1 RAM
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We combine the simplicity of a cam-operated
relay with a tough, time-proven stepping switch
to give you an uncomplicated and sturdy relay.
The brains of our OCS relay are precisely notched
cams that give it an
unforgettable memory.
Power blackouts
won’t change it.

Faithfully redundant

There are no mysteries,
no black boxes. First,
phenolic cams are notched
to your exact needs and every
operation is faithfully
repeated. The cams control
the action. As the finger of the
switch traces over the crests and
the valleys of the cam, you get
simple and precise “ons” and “offs”
that you can use to control a variety of equip-
ment. Pulse interval, pulse width—we’ll let you
make the decisions.

Now we anchor the stack of cams
and a gear with two long
bolts running exactly
parallel with the
camshaft axis. This
keeps everything

in line even under
extreme vibrations
or shock. You can’t
get this toughness in
deicate latching relays.

It clicks very carefully

A good brain deserves
a rugged body. Ours
is a time-proven
stepping switch

2 with our
=% patented ‘“‘free
£’ floating”

pawl. The

spring-loaded
pawl swivels at

the midsection of a long, toothed, finger-like
lever. Together they act like an index finger and
a double-jointed thumb.

After it clicks and pushes the camshaft gear, the
thumb floats over the teeth. Very carefully. Then
the toothed finger locks the gear into place. You
never have to worry about jamming and binding

that are inherent with an old-style pawl stop
and block. And you don’t have to worry about
wear on the gear teeth themselves.

That’s because the gear is a little
different. The way it’s made, for one
thing. First, we blank it, then shave it
and finally caseharden it. Then it’s super
strong. Notice the big, square teeth that
always provide a sure bite.

A lot of attention to small details

Now we apply our finishing touch: a few drops
of a highly refined mineral oil. Not any old oil will
do. We figure that if we pay such

close attention to details during
the entire manufacturing process,
why gum it all up trying to
save a few pennies on oil.
Right? Then every OCS
relay is inspected after
thousands of run-in
cycles, and relubricated
for shipment. We don’t
know of any other
relay manufacturer
that does this. It may
be a small detail, but
here at Automatic
Electric we pay big
attention to small ¥
details. It’s just that
we’ve always worked
that way. ]

How about you? Do you want to know more
about our OCS relay? Here’s where we are:
GTE Automatic Electric, Industrial Sales
Division, Northlake, Illinois 60164.

AUTOMATIC ELECTRIC

Circle 19 an r=2ader service card



20

A NATIONAL EXCLUSIVE ...

FULL-POWER
OPERATION TESTED’

850A-1700V

*Every NL-C501 SCR is tested at full current and volt-
age ratings under a reactive load to validate the critical
device parameters. No ‘“cheater’’ circuits are used in
testing. Only National provides this positive assurance
of device performance.

NL-C501 PLUS FACTORS

@ Voltage range up to 1700 V.

@ Double diffused construction to assure repeatable performance
@ Shorted emitter for minimum dv/dt of 100 V/u sec.

@ Disc construction for either reverse polarity or parallel assembly
@ Also available in factory assembled back-to-back heat sink

We welcome requests for detailed data
and application assistance. Contact . . .

NATIONAL ELECTRONICGS, INC.

a varian subsidiary
Geneva, lil. 60134, phone 312-232-4300

Circle 20 on reader service card

Meetings

Calendar

International Convention & Exhibition,
IEEE; Coliseum and New York Hilton
Hotel, New York, March 22-25.

European Semiconductor Device
Research Conference, IEEE, DPG
(German physical society), NTG
(German communications society);
Munich, March 30-April 2.

Reliability Physics Symposium, IEEE;
Stardust Hotel, Las Vegas, March
31-April 2.

USNC/URSI IEEE Spring Meeting,
Statler Hilton Hotel, Washington,
April 8-10.

National Telemetering Conference, 1EEE;
Washington Hilton Hotel, April 12-15.

International Magnetics Conference
(Intermag), IEEE; Denver Hilton,
Denver, Colo., April 13-16.

Conference & Exposition on Electronics
in Medicine, Electronics/Management
Center, Medical World News, Modern
Hospital, Postgraduate Medicine; Sher-
aton-Boston Hotel and the John B.
Hynes Civic Auditorium, April 13-15.

Offshore Technology Conference, IEEE,
Houston, April 18-21.

International Geoscience Electronics
Symposium, |EEE; Marriott Twin
Bridges Motor Hotel, Washington,
April 18-23.

Frequency Control Symposium, U.S.
Army Electronics Command; Shelburne
Hotel, Atlantic City, N.J., April 26-28.

Relay Conference, College of
Engineering, Oklahoma State
University Extension, National
Association of Relay Manufacturers;
Stillwater, Okla., April 27-28.

Southwestern IEEE Conference and
Exhibition, Houston, Texas, April 25-
May 2.

Symposium on Theory of Computing,
Association for Computing Machinery;
Shaker Heights, Ohio, May 3-5.

Call for papers

Conference on Engineering in the
Ocean Environment, IEEE; Town and
Country Hotel, San Diego, Sept. 21-23.
Mar. 30 is deadline for submission of
abstracts to Dr. Maurice Nelles,
Technical Chairman, Bissett-Berman
Corp., 3939 Ruffin Road, San Diego,
Calif. 92112.
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Behind this counter are 40 million hours
of reliability data.

That’s only one reason it’s the world’s
bestseller.

Only the 5245’s have over 40 million
hours of operating data behind them —
data which is computerized so HP can
keep track of the performance of the 20,000
5245’s now in use around the world. In
addition, they all get torture-tested up to
160° F to make sure they’ll operate under
the most severe conditions.

The 5245’s adapt easily to your
needs. 14 plug-ins go from dc to 18 GHz
and perform a great variety of functions,
You can even order a long-term time-base
stability of <5x107'°— good enough
to use as a precision frequency standard.

That's why, in the long run, buying
the best all-around counter on the market

—the 5245 —will save you money. Down-
time and servicing are minimal. But you
can get parts and service arcund the world.
No wonder these counters are the only
choice for many leasing companies.

Prove it to yourself. Call your local
HP field engineer and find out why
these are the most accurate, flexible 2nd
economical counters you can get. Anywhere.

Or write Hewlett-Packard, Palo Alto,
California 94304; Europe: 1217 Meyrin-
Genzva, Switzerland.

HEWLETT hp, PACKARD

ELECTRONIC COUNTERS

02014



We canturnon
what we connect.

-

A switch for us? Exactly. And what it means is new and
better switches for you.

Electrical switches and electrical connectors have alotin
common. Both use contacts ... we've made them by the
billions. Both need creative engineering for economical
mass production to high quality standards. That's

our specialty.

We have always had these skills, now we’ve applied them
to switches.

Some of our switches appear to be standard . . . and some
unique. The standard switches we made more reliable
yet economical. The unique switches solve unique problems.

For complete information on our growing switch line write to
AMP Incorporated, Harrisburg, Pa. 17105

AMP

INCORPORATED

Rotary
. Matrix Switch

Thumbwheel
Switch-Decimal g
and BCD




ampeconomation

ST SAVINGS BY DESIGN WORLDWIDE

Matrix Slide Switch
with visual readout

Toggle Switch
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~._ Rotary
BCD Switch

Safety Switch
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THE MOS DRIVER
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ED) A S

515 11th Street + Box 1289, Oakland, California 94604  (415) 834-3030

Dear Sir:
1 want you boys from E-H Research Laboratories to prove that |1 should think
small. Here is my purchase order. lhavea________ phase problem, so please

solve it by sending me Model G720 MOS Drivers at the small price of
only $545 each. | understand that your unique MOS Driver can be used as a
clock driver or a data driver. And if my problem is 2 phase, 4 phase, or more,
all | have to do is purchase several and stack them up. Apparently your Model
G720 MOS Driver is from your new GENERATION 70™ line of low cost, high-
performance instruments and it offers an Output of —30 to 412 Volts and has
Remote Current Injectors with Rep Rates to 10 MHz and Delay and Width to
200 ms. | understand that color-coded signal probes, no adjustments, non-
selected parts and a one-year guarantee are other features. How about a
5-day free trial in thinking smali?

Name Title
Company
Address Telephone

L2 == 1

if you don’t want to cut up your magazine, just a purchase order to E-H or to
an E-H Representative will do.
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Hardware invades
software domain

Motorola readies ECL
to fight Schottky TTL

Tl automation cuts
light-emitter prices

Electronics Newsletter

February 15, 1971

A computer that has a high-level programing language implemented
directly in hardware has been built at the Digital Systems Research
department of Fairchild Camera & Instrument Co. Conventional com-
puters need compilers (large software packages) to translate programs
into machine language, so Fairchild’s design is an important advance
by hardware into a previously all-software realm. It could mean hard-
ware replacements for software in other language compilers, input/
output control systems, and possibly even monitors and operating sys-
tems.

The machine, called Symbol IIR, has a clock rate of 320 nanoseconds,
a memory cycle time of 4 microseconds, and can compile 70,000 state-
ments per minute (Fortran-like statements, although the language is
called Symbol). Iowa State University bought the machine last month
with a grant from the National Science Foundation.

The cpu consists of about 100 pc cards, each with about 200 ICs. Fair-
child’s CTi:L current-mode logic family was used. The machine can
handle 32 terminals; all control and the time-sharing supervisor are
hard-wired. No cabling or wirewrap is employed (except to get from
the cpu to the main core memory or the terminals). All interconnec-
tions are done with two-sided pc cards.

With equivalent memory and peripherals, Symbol IIR “would give
an IBM 360/67 a run for its money,” says Rex Rice, manager of the
project.

Watch for Motorola’s Semiconductor Products division to unveil a new
set of emitter-coupled logic devices with speed and power dissipation
that should make them directly competitive with Schottky-clamped TTL
devices. Motorola officials aren’t talking, but it’s known that potential
customers have received samples.

The first batch of devices in this MECL 10,000 series are expected
to include about 12 functions, and fit into what Motorola calls its MECL
2.5 family. Those devices have propagation delays per gate of about 2
nanoseconds and power dissipation of about 60 milliwatts per gate;
the 10,000 series will dissipate only about 25 mW per gate, giving a
speed-power product of 50 picojoules vs. 120 to 150 picojoules for some
other MECL 2.5 family members.

One potential user regards the circuits as a means to allay the wariness
of some designers about the high power dissipation associated with
high-speed ECL devices, and as a direct competitor to Schottky-clamped
TTL, even though Motorola also is getting into that business [Elec-
tromics, Feb. 1, p. 18].

Texas Instruments, going after the high-volume consumer light-emitting
diode market, has cut the price of LEDs to 35 cents in 25,000 quantities
—or 10 to 20 cents less than competition prices. In lots of 100 to 4,000
they’re 49 cents. Ian McCrae, marketing manager of TI's Optoelectron-
ics department, says that high price is what has been keeping LEDs
from pushing incandescent lamps out of small-bulb indicators such as
exposure indicators on cameras.

TI says it got its price down by completely automating the produc-
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1 ED display may
go on telephones

MOS digital filters
to make appearance

Digital tester
capable of speeds
up to 340 Mb/s

Jameson to head
space agency

Electronics Newsletter

tion cycle. The company won’t detail its techniques, but they could
have far greater potential than just for LED fabrication. The obvious
conclusion is that the automation can be used in semiconductor fabrica-
tion as well.

Bell Laboratories has developed a light-emitting diode display that
eventually could find its way to pushbutton phones. A 72-by-7 matrix
of gallium-phosphide (GaP) diodes, the display has a one-bit TTL shift
register for each diode. This memory capability allows generation of
variable-width characters, or a rolling display for pushbutton phones.
When a number is pushed, it’s displayed on the right side of the display
while previously displayed numbers shift one character to the left.

What are believed to be the first MOS/LSI digital filter components
should be available in small quantities by month’s end from North
American Rockwell Microelectronics Co., Anaheim, Calif. The arrays
are a serial/parallel multiplier, a shift register/adder, and a unit that
can be used as an analog-to-digital or digital-to-analog converter,
depending on how it’s used in a circuit. The devices will be available as
beam-lead chips or as packaged parts. A typical circuit using the multi-
plier and shift register/adder arrays will dissipate about 300 milliwatts
at a 1-megahertz bit rate.

They're expected to be used as radar anticlutter filters, filters in
receivers with combined navigation and communications functions, or
in laboratory spectrum analyses. The Navy is known to be considering
having its Omega navigation receivers function as communications
receivers as well; the NRMEC devices should provide the precise filter-
ing needed to cleanly separate the two signals.

The first of what may become a commercial line of ultra-high-speed
digital-communications test sets was delivered last week to Bell Labo-
ratories by Tau-Tron Inc. of Lowell, Mass. The set could check a range
of gear from modems to millimeter wave carrier links, and it uses
so-called maximum-length shift registers to create pseudo-random
binary-pulse trains at speeds of 240 to 340 megabits per second—a tech-
nique borrowed from Tau-Tron’s development of high-speed LSI testers
[Electronics, Dec. 7, 1970, p. 107]. By contrast, most commercial test
gear is concentrated in the speed range well below 9,600 bits per second.

Presumably, Bell will use the system in development of its 300-mega-
bit T-5 digital carrier system due for field trials around 1975. Meanwhile,
Tau-Tron is considering going commercial with the technology, and
applying it not only to digital testing, but to communications security—
properly used, the maximum-length shift register technique is said to
provide an almost unbreakable enciphering system.

The managers will have triumphed over the technicians if Frank G.
Jameson, president of Teledyne Ryan Aeronautical Co., is named admin-
istrator for NASA as expected. Jameson, 46, would be the second NASA
administrator—James G. Webb was the other—to come to the job on the
basis of his managerial experience,
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Move Ahead with Motorola

05 MEMORIES

Beat core and plated wire size and costs
Systems designers’ needs for good, fast, low-cost
mini-computer and main-frame sequential bulk
storage led directly to MOS memories.
The versatile MCM1173L heads Motorola’s list
of MOS types covering the broad range of memory
applications. Highlights are: I

« Low address-line capacitance of 2.5 pF (typ)
improves system speeds

« Eliminates need for separate chip select clock
signal to refresh stored information

« Low capacitance and high “on”-to-“off” current
ratio of the output circuit for simplified bipolar
interfacing

+ Wired-OR capability for memory expansion v
« Only 400 ns access time 1024 word by 1-bit dynamic RAM — MCM1173L

» Low drive power required compared to other
high-threshold MOS

» Monolithic fabrication with the proven

Available soon
Diversification and capability are the bywords for

P-MOS process these scheduled MOS memory products:
+ Low Power Dissipation — 50 W /bit 2240-bit read only memory — MCM1120
1024-bit (Si Gate) read/write memory — MCM2372L
Motorola MOS memories available now 2048-bit read only memory (256 x 8) or (512 x 4) — MCM1110
2240-bit read 0n|y memory — MCM1130 4096-bit (SI Gate) read only memory (512 X 8) — MCM2340
64-bit read/write memory — MC1170 2560-bit read only memory (256 x 10) or (512 x 5)—MCM1150

1024-bit read/write memory — MCM1173L For details, circle 280
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Move Ahead with Motorola

Reach for
performance — get lowest prices, too

Shift registers have been the most used device
types in the early years of designing with MOS.
For example, when the industry needed an elastic
memory (low data rate in/high data rate out) for
printer buffers, MOS shift registers were called on

. move-ahead types . . . like Motorola’s dual
100-bit static MC1160G shift register.

» DC to 2 MHz operation for a wide range
of applications

« Specified for single or cascade operation for
use as a 100-bit or a 200-bit shift register

* Non-inverting buffered outputs for greater
drive capability

» Typical delay time is only 150 ns

* Common supply and clock lines

» Independent input/output lines

Motorola MOS shift registers available now

Triple 66-bit dynamic shift register — MC1141G
200-bit dynamic shift register — MC1142G
Dual 100-bit static shift register — MC1160G
Dual 50-bit static shift register — MC1161G

Available soon

The desirability of the Silicon Gate technology for
many designs is evident in this great line-up of
MOS shift registers scheduled for introduction
soon.

Dual 100-bit dynamic shift register (Si Gate) — MC2380G
(cover photo)

Dual 100-bit dynamic shift register (Si Gate) — MC2381G
Quad 64-bit dynamic shift register — MC2246G
Quad 256-bit dynamic shift register (Si Gate) — MC2384L

M0 REGRTER

Dual 512-bit dynamic shift register {Si Gate) — MC2385G
1024-bit dynamic shift register (Si Gate) — MC2386G
Dual 256-bit static shift register (Si Gate) — MC2363G
Dual 100-bit static shift register (Si Gate) — MC2360G
Dual 250-bit static shift register (Si Gate) — MC2362G
500/512-bit dynamic shift register — MC2244G

Dual 100-bit static shift register — MC1160G

NOTE: MC1100 series denotes high threshold, MC2200 series
denotes low threshold, MC2300 series denotes Si Gate

For details, circle 280
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Greater component

density encourages LS| now

MOS has set an altogether new pattern in standard
development. In previous logic forms, single and
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2240-bit column
select character generalor — MCMI1131L

relatively simple logic functions were packaged in

many independent product types for years before
complexity began developing. MOS benefits from
greater chip component densities to make MSI
and LSI feasible from the beginning. So when
CRT people needed 5 x 7 character generation, an
MOS2240-bit column select character generator
like Motorola’s MCM1131L was the logical
solution. It features:

* Matrix options 64 x5x7or32x5x 14

* Only 500 ns maximum access time

* Open drain output buffers sink 1.6 mA (min)
for bipolar compatibility

* Wired-OR capability for memory expansion
* Programmed to standard USASCII Code
* Proven monolithic P-MOS process

Motorola general purpose

MOS available now

8-channel multiplex switch — MC1150L

2-0f-8 channel multiplex switch — MC1151L

Versatile general purpose logic element — MC1155L
Versatile general purpose logic element — MC2255L
2240-bit column select character generator — MCM1131L
2240-bit column select character generator — MCM1132L

Available soon

Representative of the complexity of coming
Motorola logic introductions are these two addi-
tional character generators.

2240-bit character generator — MCM1121L

2240-bit character generator — MCM1122L

NOTE: MC1100 series denotes high threshold, MC2200 series
denotes low threshold.

For details, circle 280
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MGMOS

Works on next to no

power — and ignores noise

Complementary MOS has its roots in the reliabil-
ity conscious military and aerospace fields, and
now spreads its branches and foliage over a widen-
ing range of commercial and industrial applica-
tions. Its low power requirements make it the
mainstay for tiny, delicate, portable electronic
watch systems, yet its high noise immunity makes
it ideal for use in rugged applications like indus-
trial controls. Complementary MOS offers
operation with a wide range of supply voltages,
and as the only logic to work directly from a car
battery is a natural for automotive applications.
MCMOS, Motorola complementary MOS,
features:

» P and N-Channel devices in a single
monolithic structure

* Real economy of operation with low quiescent
power dissipation of only 50 nW/package (typ) |

* Thrives in noisy environments Noise
immunity = 459, of V,,;, (typ)

* Matches power supplies with any of them —
45V to 18V |

MCMOS available now t

Quad 2-input NOR gate — MC14001L ( MC2501L )
Dual 4-input NOR gate — MC14002L ( MC2502L )
Dual type D flip-flop — MC14013L

Available soon

This short term new product activity plus
eighteen new MSI circuits planned from the
ground up for system compatibility make
MCMOS the premium low power logic family.
64-bit read/write memory — MCM14005L
Quad exclusive OR gate — MC14501L
Quad 2-input NAND gate — MC14011L

Dual type D flip-flop — MC14013L
Dual 4-input NAND gate — MC14012L
Dual 4-bit shift register — serial in/parallel out — MC14015L
MCMOS - Trademark of Motorola
For details. circle 280
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Your designs or ours — Original from

the ground up, or use our Polycell concept

Let’s start by assessing MOS circuitry.

« MOS processing is inexpensive permitting
low-cost device manufacture.

* MOS component geometries are small
permitting component densities and highly
complex circuits on relatively small chips.

= MOS circuits are easy to design encouraging
widespread design efforts.

Combined, these three MOS characteristics
inexpensive processing, high component densities,
and simple circuit design — clearly point MOS
technology in one specific direction; that is, custom
circuilry.

New ground rules for user and manufacturer

Users will be designing their own proprietary
circuits and will implement systems with fewer
building blocks. Each of these will be more
complex and represent a larger portion of the
complete system than is generally prevalent today.

figure 1

For the IC manufacturer, this demands quick-
reaction time capabilities and versatile design
techniques allowing the customer to interface at

any point in the design cycle. We emphasize this.
We can and will enter the custom design process
at any point in the cycle the customer desires.

This means we will work at either extreme or
pick up the job anywhere in between. Give us your
masks and we’ll give you the product. Give us your
system requirements, and we’ll develop the design
and deliver your product. We’ll do it on the draw-
ing board and with the computer.

Polycells and CAD

Combining a library of standard MOS computer
building blocks called polycells, an educated com-
puter, and a variety of computer design and
drafting aids, Motorola has developed a custom
and customer oriented design capability. We're
proud of our CAD capability but we recognize that

\ O\

\
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it is only an aid to humans interfacing with
humans. Here’s how it works.

1. From the polycell library of logic building
blocks, the designer selects the polycells to be used
in his system.

2. He partitions the system to delineate a
number of chips on which the system is finally
implemented.

3. Armed with the appropriate preliminary
logic diagrams. he transforms these into detailed
topological chip layouts, either on a CRT console



{Figure 1), or in the form of a conventional
drawing with a computer controlled digitizer
(Figure 2).

4. With the exact geometries so displayed, the
designer juggles the polycells for the most
advantageous layout, and plots the required cell
interconnection pattern (on the CRT console or
on a coordinate digitizer). A conventional ink plot
can be employed for layout verification.

5. Finally, a computer generated program that
details the final design is used to control an auto-

figure 3

matic drafting machine (Figure 3) to prepare a
complete set of masks for the MOS array.
Generic to the Motorola polycell program is a
line of completely characterized circuits whose
specifications, both electrical and physical, are
stored in a computer memory. When a detailed
layout is required, it is drawn automatically by
the ink plotter in response to information stored
in the memory. The amount of time saved through
computer-aided design is one of the pivots around
which a custom capability revolves. And so are
the number and types of basic cells that define an
engineer’s design freedom. Motorola’s initial line
consisted of P-channel, high-threshold, static cells
(51) with propagation delays of approximately
74 ns per logic level and a power dissipation of 1.7

mW or less per gate. A second series of 28 cells has
a power dissipation of less than 0.45 mW per gate
and a propagation delay of about 300 ns.

In addition, a series of 12 shift registers and a
family of 172 dynamic (2-phase) logic cells have
been put into the library. Corresponding sets of
low threshold, silicon gate and CMOS cells are
being rapidly expanded.

Emphatically, MOS technology is expected to
be a dynamic growth area in the years ahead, and
custom design capability represents a major
challenge to all involved.

Motorola is very much involved.

If you have a custom MOS project, call
Motorola Custom MOS, 602-273-3832. A 172-page
Polycell MOS/LSI design brochure available for

the asking on your company letterhead, covers
most of the cells in the library. The balance will be
sent automatically as brochure supplements are
published. Write to Custom MOS, Motorola
Semiconductor Products Inc., P. O. Box 20912,
Phoenix, Arizona 85036.
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JIO[EMS MOS

The thrust of Motorola’s new MOS product
activity, in 1971 and beyond, is orientation to the
systems needs of the markets we serve. The final
criterion for all future standard MOS product is
service within the total needs of our customers.

This MOS product philosophy of serving
systems is presently hard at work in such diverse
fields as electronic timing and time keeping, desk-
top calculators, memory systems for processors,
CRT display systems and other data handling
system requirements.

Complementary MOS, MCMOS, is ideally
suited to reducing the costs of personal electronics
timepieces capable of operating reliably with the
extremely small power supplies necessary for this
purpose. As a result of Motorola’s systems devel-
opment work, new products with extensive
applications will evolve.

MOS subsystems for terminal equipment

TERMINAL
RECEIVER

TERMINAL

TRANSMITTER

A good example of Motorola’s systems approach

CRT OISPLAY SYSTEM 8 ROW BY 16 CHARACTER MATRIX (Can be expanded)

ROW AODRESS COLUMN ADDRESS

MC3000 MC7493 I A3 wmcaoz3 87

cLoCK 3 R p "
l 368 640 I_i | o
MC7473 MC7493
r—q( E:r-q
7 axis meaZ J MC74145
5 Y OF J MC7406 TG
CONTROL SELECTOR pors
DIsC |P; J
VERTICAL . by rite
3
SCAN S MEMINIIL
|
MC7405 « DISC e R
HORIZONTAL . CHARACTER
7 =1
SCAN 18 —<
MC7405 » DISC MC 1820

to terminal equipment requirements are new
developments in products for terminal receivers
and transmitters and for CRT display systems.

Systems orientation vital

Another case of orienting new products to the
systems needs is the Motorola memory system
designed with multiple MCM1173L RAMs for use
with a processor. And so it will go, into the future,
whether the requirements are for standard or
custom designed product, Motorola MOS will be
oriented to fulfilling the system needs — all MOS
where MOS delivers the best results or interfacing
with other logic forms when that is the best
solution.

MOTOROLA MOS

~—the broad line is our specialty!




New.

high-current, high efficiency power supplies

Lambda’s LB series high-current power supplies with up to
85% efficiency, up to 300 volts; up to 500 amps; less than 10
mV RMS ripple. Designed for main frames of computers,
life-test equipment, aging racks and on-line testing.

PR R I R R R R B S S R R I I I I R R R R R R R R R R I I A N A I
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Up to 85% efficiency LB SERIES, METERED, FULL-RACK SIZE: 7" x 19" x 201/;4"
H Voltage Max. Current (Amps) at Ambient of: (I}
Low rlpple Model Range 40°C  50°C  60°C 71°C Price(?)

10 mV rms max.
Regulation

line .05% + é mV

load 0.1% + 10 mV
AC input

LB-701-FM-OV 0-7.5 300 270 235 200 $1,500
LB-702-FM-OV 0-15 180 170 160 150 1,500
LB-703-FM-OV 0-36 80 75 70 65 1,400
LB-704-FM-OV 0-60 50 47 44 40 1,400

LB-705-FM 0-125 25 22 19 16 1,400
-+ [ &7, : ¥
LIS R GO OTIIES LB-706-FM 0300 10 95 90 80 1400
All silicon semiconductors
for maximum reliability LB SERIES, METERED, FULL-RACK SIZE: 1214” x 19" x 225"
Convection cooled Voltage Max. Current (Amps) at Ambient of: (1)
Model Range  40°C  50°C 60°C  71°C  Price(®

no blowers, no external heat sinks

Overvoltage protection up to 70 Vdc
standard on all models up to 60 Vdc

Remotely programable

Remote sensing

LB-721-FM-OV 0-7.5 500 450 400 350 $2,700
LB-722-FM-OV 0-15 300 265 225 180 2,700
LB-723-FM-OV 0-36 135 130 125 120 2,500
LB-724-FM-OV 0-60 80 75 70 65 2,500

Transformer LB-725-FM 0-125 40 36 32 28 2,500
designed to MIL-T-27C Grade 6 LB-726-FM b S LS R S
Completely protected :“OTE& . . -
short circuit proof. Continuously adjustable automatic cur- SIS L AR ULELE LS .
t limitin 2. Prices include meters. LB Series models are not available without
ren g. meters. Prices for all models up to and including 60 Vdc include
Constant voltage/constant current built-in overvoltage protection. Prices are FOB Melville, New York.
by automatic crossover Prices and specifications are subject to change without notice.

Temperature coefficient

0.03% + 0.5mV/°C A
Series/parallel operation LAMB DA

ELECTRONICS CORP.

A (@ Company

515 Broad Hollow Road, Melville, L.I., New York 11746. Telephone: 516-694-4200. TWX: 510-224-6484. CABLE: LAMBDATRON, MELVILLE, N.Y.

DRI R R A R R R I I I R R R I N R N I I I I R N R R R N N N N N

Lambda has over 10,000 power supply units on-the-shelf for 1-day delivery. Every one fully
guaranteed for 5 years . . . material and labor.
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L T S N R I S O S R R R R
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To Turn on:

MOTORS SOLENOIDS

Choose from 70 new SPST Solid State Relays

SERIES 601 FEATURES:

* Amazingly fow cost
* 1-10 AMPS at 140 V RMS or 280 V RMS
e Drive directly from TTL logic

» Total isolation between control and load circuits
(4-Terminal Network)

¢ All solid state (NO REEDS)

» Zero voltage switching available to minimize RFI
» Transient protected on input and output

¢ PC board or screw terminal mounted

LIGHTS HEATERS ETC.
PART NUMBERING (Economy Line)
(c(')'ﬁ%u OUTRUT OUTPUT (LOAD) CURRENT RATING & PART NUMBERS
e ATINET 1 AMP 3 AMP 5 AMP 7 AMP 10 AMP
P OlDC 140 VAC | 6011001 | 601-1002 | 601-1003 | 601-1004 | 601-1005 |
280 VAC 601-1006 | 601-1007 601-1008 601-1009 601-1010
6-32 VDC 180 VAC | 601-1011 601-1012 6011013 | 601-1014 | 601-1015
15-45 VAC 280 VAC | 601-1016 | 601-1017 601.1018 | 601-1019 601.1020 |
20.75 VDC 140 VAC | 601-1021 | 601-1022 601-1023 601-1024 | 601-1025
60-140 VAC | 280 VAC | 601-1026 | 601.1027 | 601-1028 | 601-1029 | 601-1030
s1svac | 140vAC | eorioal | e0i1032 | 6011033 | coi-io3e | sol-o3s |
| 280 vaC | “e01-1036 | 601-1037 601-1038 601-1039 601-1040 |
NOTE: Add “'P* to P/N for printed circuit (pin) mounting only,
ECONOMY LINE PRICE/QUANTITY (Typical)
__Loap QUANTITY
Amps @ 140 VAC 10 - 24 100 - 249 1000 - 2499
1 $12.20 $8.75 $ 6.65
3 13.50 9.70 7.35
5 15.30 10.60 8.10
7 16.60 11.55 8.80
10 18.45 12.80 9.75
PART NUMBERING (Zero Voltage Turn-On)
INPUT
(comg o IE OUTPUT (LOAD) CURRENT RATING & PART NUMBERS
R ANGeE S 1 AMP 3 AMP 5 AMP 7 AMP 10 AMP
2swoc | MOVAC | OLTIOL | Gbr-1ie2 | 60I-io5 | 0l-riok | Gmi-iics |
280 VAC 601-1106 601-1107 601-1108 601-1109 601-1110
7.85 VDT 140 VAC | 6011111 | 601-1132 | 6011113 | 601-1114 | 6011115
280 VAC 601-1116 | 601-1117 601-1118 601-1119 601-1120 |
90-280 VAC 140 VAC | 601-1121 | 601-1122 | 601-1123 | 6011124 | 601.1125
280 VAC 601-1126 601-1127 601-1128 601-1129 | 601-1130
ZERO VOLTAGE TURN-ON LINE PRICE/QUANTITY (Typical)
LOAD QUANTITY
Amps @ 140 VAC 10 - 24 100 - 249 1000 - 2499
i $21.60 $15.00 $11.40
3 i 22.95 15.94 1211
5 24.30 16.88 12.83
7 25.65 17.81 13.55
10 27.45 19.06 14.50

LOW-COST, SOLID STATE
AC RELAYS

& UG/

For complete information on quantity prices and delivery, call your nearest
Teledyne Relay Distributor — or us.

"‘

TELEDYNE RELAYS

3155 West El Segundo Boulevard, Hawthorne, California 90250  Telephone (213) 679-2205

36 Circle 36 on reader service card
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Electronics review

U. S. fires first
shot at Japanese
calculator lead

Electronic Arrays subsidiary
says it will make 30,000 units
a month, but will supply
machines to OEMs only

Electronic calculators are probably
generating more excitement among
U.S. MOS array suppliers than any
other product. About 50% of the
MOS parts shipped last year in this
country went into calculators
[Electronics, Nov. 23, 1970, p. 83]
—though some estimates go as high
as 65%—and most of those ma-
chines were made in Japan. Now
the predicted American counter-
attack has begun with a new com-
pany, International Calcenlating Ma-
chines Inc., hoping to challenge the
Japanese.

What puts ICM in a good po-
sition to mount that challenge is
the fact that it’s a wholly owned
subsidiary of an MOS/LSI array
maker, Electronic Arrays Inc. of
Mountain View, Calif. [Electronics,
Feb. 1, p. 17].

ICM’s production line is in fact
housed in a 50,000-square-foot fa-
cility at Electronic Arrays” Systems
division in Woodland Hills, Calif.
By the end of this month, that line
will be producing calculators at the
rate of about 3,000 a month, and
cventually, ICM officials say, it will
be able to handle 30,000 units a
month.

James Johnson is ICM’s vice pres-
ident and general manager, and Al
Kovalsky is director of marketing.

ICM’s sole business is manufac-
turing calculators—it won’t even

Electronics | February 15, 1971

market them, but will supply them
to original equipment manufactur-
ers and business machine distri-
butors. The first ICM product has
been dubbed the Senator Mini-Calc
by Caltype Corp., a Los Angeles
wholesaler of office machines and
ICM’s first customer. James Hill,
Caltype executive vice president,
says his company has made a “siz-
able commitment” for the first ma-
chine, which has an eight-digit
cold-cathode tube display but can
provide 16-digit answers by dis-
playing the eight least significant
bits of an answer when the user
actuates the machine’s alternate
display key.

The machine is built with the
basic chip calculator set marketed
by Electronic Arrays last year
[Electronics, July 20, 1970, p. 122].
But it’s regarded by Kovalsky as
only the first in a broad linc that
will take advantage of Electronic
Arrays’ MOS/LSI capability, the sys-
tems capability in Woodland Hills,
and a 40,000-squarc-foot offshore
assembly facility in Singapore.

ICM takes advantage of other
people’s marketing organizations,
giving them the benefit of its man-
nfacturing capability. ICM gets the
chips from Mountain View, has
the case made to its specifications,
and assembles the whole unit—clec-
tronics, keyboard, display, and case
—in Woodland Hills. The Caltype
machine sells for $393.

Kovalsky says ICM has developed
a family of machines that can be
implemented by reprograming one
of the standard six chips (soon to
be reduced to five) to give a dif-
ferent function—such as an accumu-

February 15, 1971

lator, which an accountant should
find attractive. Or ICM can incor-
porate custom chips. One likely
custom job is a multiple-column
printing calculator, which would
require reprograming one read-only
memory of the six-chip set and
designing an output chip for the
printer. ICM would probably quote
six to eight months for this kind
of custom chip development, with
Electronic Arrays doing the new
design and the ROM reprograming
in Mountain View.

“But we can go to any calculator
maker right now and convert him to
an LSI machine to his specs by
July,” claims Kovalsky, who be-
lieves this capability is unmatched.
“We think the leaders in the cal-
culator business are going to be
determined in the next 12 months,”
Kovalsky adds. “Any of the majors
in this country starting from scratch
now couldn’t turn out a machine

Challenger. Machine, with which ICM
hopes to win chunk of the calculator
market, has eight-digit display but
can give 16-digit answers.

37
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this year. Our goal is to supply
calculators for everyone in the in-
dustry.”

ICM has a prototype of a “multi-
plier” calculator using six chips
and a light-emitting-diode display.

Companies

Philco’s closing
to spur sales scramble

The semiconductor industry is pre-
paring to scramble for customers
left without a supplier following
the decision of the Philco-Ford
Corp. to close its Microelectronics
division. At the same time, many
are wondering if any of their com-
petitors will join Philco in folding
their operations. The Philco shut-
down came about four months after
GTE Sylvania closed its Semicon-
ductor division [Electronics, Oct.
12, 1970, p. 46].

While Philco says it will deliver
on all present orders and sell the
“three to four million circuits now
in production,” most of its con-
tracts will have to be “renegoti-
ated”—which, in many cases, means
terminated. Philco’s biggest order,
$2.3 million worth of diode-tran-
sistor logic circuits for the Lock-
heed Missile and Space Co.’s
Poseidon missile flight-control sys-
tem, will be filled. But large con-
tracts are outstanding with Bur-
roughs (for DTL), Japan’s Yamaha
(for electric-organ MOS), and “other
Japanese companies.”

At least one competitor, the Intel
Corp. of Mountain View, Calif.,
stands to gain; it was engaged in
a small pricc war with Philco over
shift registers. Other potential gain-
ers are Fairchild Semiconductor of
Mountain View and ITT Semicon-
ductor of West Palm Beach, Fla.;
both Philco and ITT were making
Fairchild’s 930 DTL series.

Philco-Ford officials, in cxplain-
ing why they closed the division
that had its genesis back in the
preplanar transistor days, said, in
so many words, that business was
bad and didn’t seem likely to im-
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prove. What they didn’t say was
that the division contributed only
2% to 3% of Philco’s total business.

In the view of a rival semicon-
ductor executive, operations such
as Philco’s are trivial in the cor-
porate structure “and really a pain
in the backside to management.”
Also, in his view, there wasn’t the
“full, dedicated commitment to
semiconductors.”

Lines in the Philco catalog in-
clude 7400, 9620, 740 MSI, and 9300
MSI transistor-transistor logic; 9908
milliwatt resistor-transistor logic;
dielectric-isolated and radiation-
hardened DTL: and a line of linears
—op amps, hf amps, and voltage
comparators. In MOS/LSI, Philco
was turning out custom circuits,
shift registers, counters, logic, read-
write memories, seven read-only
memories, and two read-write static
random access memories.

A Philco spokesman says the
R&D operation under Clarence
Thornton will be retained. How-
ever, it will develop circuitry and
systems rather than devices. The
facility will examine requircments,
then work with outside manufac-
turers. Such work will continue in
the automotive area.

An effort to find a single buyer
for the 415,000 square feet of manu-
facturing facilities was unsuccess-
ful, so Philco will attempt to sell
piecemcal—171,000 square feet in
Blue Bell, Pa., 122,000 at Spring
City, Pa., 84,000 at Lansdale, Pa.,
and 35,000 on Taiwan. There are
1,000 employees at the three Penn-
sylvania locations and another 1,000
on Taiwan.

Memories

New charge storage
programs MOS ROM

Q. What’s behind Intel’s 2,048-bit
MOS read-only memory [Electron-
ics, Jan. 4, p. 17] that the company
says it can program electrically 24
hours after receiving a customer’s
program tape?

A. A novel charge storage ele-
ment.

Dubbed FAMOS by Intel because
of its Floating-gate Avalanche-in-
jection MOS construction, the ele-
ment, essentially a MOSFET with
silicon gates, gives the ROM its ad-
vantage—its fully decoded, elec-
tronically programable features—
and makes it the first programable
ROM of this complexity to reach
the market.

Most other approaches to elec-
trically alterable ROMs—including
metal-nitride-oxide silicon memo-
ries and metal-aluminum-oxide sili-
con memories—rely on charge
storage in the dielectric that forms
part of the gate of an isolated-gate
field effect transistor. But these de-
vices are plagued by the difficulty
of controlling the electrical char-
acteristics of the dielectric. This,
coupled with the need for addi-
tional circuitry to achieve on-chip
decoding, limits the approach to
arrays that aren’t very complex.

Intel gets around the problem
by keeping the gates of its charge
storage element floating (making
no electrical contact), and then by
trapping charge on them. Charges
are transported to the floating gate
by avalanche injection from source
or drain junctions. (For avalanche
a pulse above -30 is required.)
Because the gate is floating, the
electrons flowing through the oxide
cause negative charge to accumu-
late on the gate.

For p channels, this negative
charge inverts the silicon under
the gate, that is, it induces conduc-
tion in a layer connecting source
and drain. Thus, the presence or
absence of gate charge can he
sensed by measuring the conduct-
ance in the layer. And since the gate
is surrounded by silicon dioxide, a
very low conducting dielectric, no
discharge path is available for the
charges accumulated on the gate.
Most of the charge will remain, it’s
estimated, more than 109 years at
normal temperatures—a long mem-
ory indeed.

If reprograming is required, the
element can be erased and re-
turned to initial condition by being
illaminated with ultraviolet light,
which causes a photocurrent from
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Changeable chip. In addition to fully decoded and electrically programable
features, Intel memory, organized as 256 words of 8 bits, is TTL compatible
and can operate in both static and dynamic modes.

gate to substrate. The charge can-
not be removed electrically be-
cause the gate electrode is not
electrically accessible. This light-
zap crase technique gives Intel a
simple method of correcting the
entire memory array before it gets
the final package scal. Further,
even after the package is sealed,
selective elements can be erased
by exposing them to X radiation,
of above 5 x 10* rads.

4,096-bit bipolar ROM
boon to microprograms

Microprograming was developed to
replace control logic in digital sys-
tems. But because available semi-
conductor read only memories
weren’t fast or dense cnough—
specd was possible with bhipolar,
density with MOS—microprogram-
ing with semiconductor ROMs has
been used largely to store look-up
tables and in character generators
for cathode-ray-tube displays.
But that limitation may be on its
way out now that Signetics Mem-
ory Systems has developed a bipo-
lar process that enables it to pro-
duce a 4,096-bit bipolar ROM—the
largest such device available to
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date. And while the device will be
available as an ASCII character
generator, William H. Davidow,
marketing vice president, says that
its main use will be in the control
portion of computers. “One 4,096-
bit ROM in the control section can
save the manufacturer over $100 in
the cost of using small scale inte-
gration.” It replaces 114 dual in-
line packages, says Davidow.

The savings are not in the device
costs but in the cost of using the
circuits. “In one study that we've
done it cost the manufacturer about
$130 to implement the control func-
tion of his system. But by using
microprograming with our 4,096-bit
RO\, the cost could come down to
$11.70,” he says. In a calculator, for
example, a floating-point option
could be added with only onc ROM
and 1 watt of power. Davidow
emphasizes the cost factor: “Even
if the price of the components went
to zero, the system cost will be
reduced by only 30%—you have to
get rid of connections and one way
to do this is with microprograming
ROMs.”

The 4,096-hit ROM is the first
device to come out of the recently
formed subsidiary of Corning Glass
Works. Signetics Memory Systems

will be concentrating initially on
bipolar memory products. And the
key to the 4,096-bit ROM is the com-
pany’s bipolar process. Davidow
describes it as a thin epi (3-micron)
process with Schottky clamping
“The Schottky barrier diodes allow
us to produce circuits with almost
no storage time,” he says; the mem-
ory has a 60-nanosecond access
time and a power dissipation of
only 0.125 milliwatt per bit. Decod-
ing is provided on the chip, the
memory is organized as 1,024
words by 4 bits, and it’s packaged
in a 16-pin DIP,

Governments

Mails must go through
still more machinery

While the U.S. Postal Service,
which took over for the old Post
Office Department late last year
[Electronics, Sept. 14, 1970, p. 125]
in an attempt to adopt a more busi-
nesslike approach to mail delivery,
is not technically an arm of the
Government, it still relies on Fed-
cral money. That will be the case
for at least until 1985, with the
payout decreasing annually.

The result is that the Postal
Service’s management team has
been mulling a fundamental man-
agement problem: how to get more
work out of the same number of
men. Judging from the figures that
appear in the President’s fiscal 1972
budget, the solution scems to be
more automation. And since devel-
opment efforts lagged under the
largely political former manage-
ment, the only way automated sys-
tems can be obtained is through
an extensive research and develop-
ment effort.

As a result, the Postal Service
plans to increase its R&D efforts by
72% in fiscal 1972—from the $64.2
million approved by Congress in
fiscal 1971 to the new request for
$110.5 million. The bulk of the
research money, $70.9 million, will
go toward applied research and
development efforts, such as con-
tinuation of the pilot postal plant at
Cincinnati, Ohio, where the Postal
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Service will be looking for im-
proved bar code readers and small-
scale computers to route the mail.
The Postal Service also is expected
to continue its efforts in optical
character recognition which have
already led to award of develop-
ment contracts to IBM, Recognition
Equipment Inc. in Dallas, and the
Philco-Ford Corp.

The general research budget also
is up, from $7.4 million to $11.2
million. Parts of this request are
expected to go toward developing
computer-aided postal vending ma-
chines and advanced research on
mail-by-wire services.

Lasers

Yttrium aluminate
performs at Raytheon

Studies made in the early 1960s
showed that yttrium aluminate
(YAIO,) was potentially a good
laser material but also nearly im-
possible to grow, and most laser
experimenters forgot about it.

Now Raytheon’s Roch R. Mon-
champ has proven the studies
wrong by growing YAIO; and
growing it five times faster and so
less expensively than yttrium alu-
minum garnet, the current king of
the laser rods in terms of output
and efficiency. And not only is
Raytheon growing it, but research-
ers there say they've tested it
against the best YAG available and
won, both in long-pulse and Q-
switched operation. So far the Ray-
theon group’s efforts have been
encouraging enough to gain fund-
ing from the Air Force and Army.
Work was led by Marvin J. Weber,
a principal research scientist.

YAIO; outperforms YAG at nearly
every turn. YAG is popular because
it’s hard and takes a good optical
finish, but YAIO; is harder; YAG is
popular because it takes rare earth
dopants easily, but YAIO; not only
takes a broader range of dopants,
its lattice structure distributes them
more uniformly. Other YAG charac-
teristics from thermal conductivity
to optical transmission bandwidth
are matched or exceeded says Mon-

champ, material sciences group
manager.

YAIQ; is also said to outdo YAG
as a laser for simple physical
reasons. While YAG crystals are
built up out of cubical cells; YAIO;
cells are orthorhombic. This means
that instead of going together in a
single relative arrangement as in
YAG crystals, YAIO; cells can form
crystals with any of four different
lattice arrangements relative to the
axis of the rod.

By growing YAIO,; with partic-
ular cell orientations, it’s possible
to get low-gain, high-energy-stor-
age rods for long-pulse and Q-
switched operation, or high-gain
rods for efficient continuous-wave
emission. And by picking one
lattice configuration or another, it’s
possible to select either linearly
polarized emission or emission
polarized at right angles to the
optical axis of the cells.

Experiments bear out the claims
made for the new material. In a
runoff between a neodymium-
doped YAG rod, a neodymium-
lutetium doped YAG rod and a neo-
dymium-chromium YAIlO; rod, the
YAIO; appeared superior. In long
pulse operation, the Nd-doped YACG
rod saturated at an output of about
750 millijoules, the Nd-Lu YAG
reached about 850, but the YAIO,
hit about 1,150 millijoules.

Z-switched, YAIO; not only
yielded more output, but absorbed
more energy before being pumped
into saturation. Nd-doped YAG
reached about 75 millijoules and
then saturated at about 20-joules
pump energy. The YAIO; never
really saturated and was delivering
about 200 millijoules at 60-joules
pump input when the power supply
hit its own output limit.

Medical Electronics

Stanford presses
work on sensors. ..

Millions of dollars are spent each
month on research and develop-
ment in the semiconductor indus-
try. Since most goes for processes
or techniques that could lead to

new markets or make existing mar-
kets more profitable, the commer-
cial world overlooks some areas.
At Stanford University, Stanford,
Calif., however, the R&D efforts in
the integrated circuit laboratory
are concentrated on some of these
neglected areas, one of which is
biomedical instrumentation.

According to one lab spokesman,
“our projects are oriented toward
biomedical and human applica-
tions. This is partly because we
have a large medical center to
work with and partly because the
big semiconductor companies don’t
like the risks involved with bio-
medical instrumentation.” Several
of these projects are described in
papers given at a session on inte-
grated electronics in biomedicine
at the International Solid State
Circuits Conference in Philadel-
phia.

According to Kensall D. Wise,
one of the authors of a paper
describing an IC pressure trans-
ducer, IC techniques can be ap-
plied to making implantable sen-
sors. For instance, he says, ability
to control geometries precisely on
very small dimensions “promises
to allow the fabrication of sensors
which combine both small size and
reliability. And the ability to batch-
fabricate these transducers should
make them relatively inexpensive.”

The thin-diaphragm diffused pi-
ezoresistive pressure transducer
for biomedical instrumentation that
his paper describes has been de-
veloped using IC techniques. Ac-
cording to the developers, these
devices have advantages over other
types of pressure transducers in
that they operate at low stress
levels, have a resistance change
that is a linear function of pres-
sure over a wide range, and have
a high sensitivity to pressure
changes. Because of this high sen-
sitivity, stylus arrangements for
achieving pressure multiplication
are not needed, and this simplifies
transducer packaging.

Using IC photoengraving opera-
tions, the diaphragm as well as the
sensing element—a diffused resis-
tor—can be batch fabricated from
a single starting material. The
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COUNTING

You are assured that the signal being
counted is the right one when you use a
7D14 Digital Counter in a 7000-Series
Oscilloscope.

The top waveforms in the above photos
are identical, yet the indicated frequency
changes from 1 MHz to 2 MHz when the
position of the counter's trigger level
control is changed. Which is the carrect
frequency? The unique “trigger indi-
cator” feature of the 7D14 answers this
important question.

By placing the oscilloscope’s vertical in the CHOP mode, the shaped
signal from the counter’'s Schmitt trigger circuit (lower tracz in both
photos) is displayed directly on the CRT. The top photo shows that the
highest amplitude signal is triggering the counter. In the bottom photo
the level control is set to a point where it also triggers on a lower
level signal so there are two outputs from the Schmitt trigger and,
therefore, twice the frequency is indicated. Ambiguous readings are
no longer a problem when you can see what you are counting.

Having a digital counter that is a plug-in for an oscilloscope allows
you to make other measurements that were previously impossible.
The use of 7000-Series amplifier plug-ins as signal conditicners and
the delayed sweep for gated burst measurements are just two examples.
The 7D14 also is no ordinary digital counter. In addition to beirg an
oscilloscope plug-in, it counts up to 500 MHz . . . without prescaling.

Price of the 7D14 Digital Counter is $1400. For a demonstration or
more information, contact your nearby Tektronix field engineer or
write: Tektronix, Inc., P.O. Box 500, Beaverton, Oregon 97005.

U.S. Sales Prices FOB Beaverton, Oregon
Tektronix lease and rental programs are available in the U.S.
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WRITE: P.O. Box 23849
Ft. Lauderdale. Fla. 33307

»] COMPUTER

PRODUCTS.

FORT LAUDERDALE

42 Circle 42 on reader service card

Electronics review

completed sensor consists of a cir-
cular silicon chip with an outer
diameter of 1.6 mm and an active
diaphragm 1.2 mm in diameter and
5 micrometers thick. Four resistors
are diffused into the diaphragm
area and interconnected to form a
bridge network. The supporting
rim is 50 micrometers thick, which
is the thickness of the original sili-
con substrate.

The chip is mounted in the tip
of a small catheter, which provides
the reference pressure to the back
of the diaphragm, as well as a
means of electrical connection to
the chip. A typical catheter has
an inside diameter of about 0.8
mm (32 mils) so the researchers
are now working on reducing the
size of the transducers from the
present 1.6 mm to 0.8 mm.

... and reading aid
for the blind

Another  Stanford University re-
searcher, R. A. Nordstrom, will
discuss a new compound transistor
structure, the field-effect modified
(FEM) bipolar transistor, which will
possibly be used in the imaging
array of a reading aid for the blind.
It operates in the charge storage
mode and, according to Nordstrom,
offers an order-of-magnitude im-
provement in responsivity over a
comparable conventional photo-
transistor. Other possible applica-
tions include an illumination-to-
frequency converter and an inverter
with high noise-immunity for dig-
ital circuits.

The device contains an annular
gate region, which is formed during
the emitter processing step and is
connected to the collector. Fabrica-
tion is such that the channel
between internal and external base
becomes depleted or pinched off
when the collector-base junction is
sufficiently reverse biased. The
FEM transistor base region is there-
fore similar to a p-channel junction
FET. In effect, the FET gate and the
bipolar collector are the same.

The difference between the FEM
device and a regular transistor is
that in the conventional transistor,

the cntire base-collector junction
contributes to the total internal
capacitance while only the area in-
side the annular gate contributes in
the FEM transistor. Because of this
lower capacitance, the FEM device
is more responsive—it has a higher
output voltage than a regular
device for the same input illumina-
tion. Nordstrom says that because
the FEM transistor employs stand-
ard fabrication technology, he
expects to see it used in ICs.

Receiver extends
implant battery life

The use of battery-operated, im-
planted telemetry systems for bio-
medical instrumentation is grow-
ing rapidly. In most cases flexibil-
ity and operating lifetime are se-
verely limited by the capacity of
the power source.

However, P. H. Hudson, now
with the Electronic Components
Laboratory at the Army Electronics
Command, Ft. Monmouth, N. J,
has developed a novel monolithic
micropower command receiver that
can extend operating lifetime of an
implanted telemetry package al-
most to the shelf life of its battery.
The approach is simple: the re-
ceiver disconnects the power
sourcc when the system is not in
use.

The command recceiver consists
of an rf amplifier, a-m detector,
and audio amplifier. Sensitivity is
better than 100 microvolts and total
power dissipation is less than 15
microwatts. It is designed to op-
erate from a single 1.35-volt mer-
cury cell and is fabricated entirely
on a single silicon chip. The only
necessary off-the-chip components
are the antenna and the battery.

Hudson, who did the work while
at Stanford University, says that
the tuned rf a-m receiver offers the
lowest power drain and requires
the smallest die sizc among several
possible monolithic command re-
ceiver designs. Receiver power
drain depends primarily on gain
and frequency response of the rf
amplifier. He says that for low
power drain, both operating fre-
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Bell & Howell &
The Light Fantastic

It tips the scale at around seventy pounds. So you can take it anywhere. That's the light part.

Now the fantastic. it's a high performance, seven speed, seven channel recorder/reproducer that
comes in for a bit over $1k a channel.

It's the CPR-4000. Designed by the boys in the back to placate the sales engineers. "Give us a
mag tape system with practically everything, for practically nothing,” they begged. And the boys in
the back did pretty well.

From the top, the seven speeds are electrically selectable (15/16 through 60 ips). It takes V2" tape
on 8" reels,

The heads have an edge track voice channel and don'’t require a touch worth of alignment or
adjustment after first installation. In fact, those heads are so darn good, we'll guarantee you 1,000
hours of head life.

Dual capstans keep the tape away from any motion disturbances, give minimum flutter, constant tape
tension and a uniform head to tape contact. It doesn't have any soleroid actuated pinch rollers like
you normally find around. So that cuts down power consumption and gives you more precise tape
guidance and better short wavelength recording.

But probably the best feature is an automatic load, automatic feed option. Not only is that faster,
it cuts out the mess ups and wipe outs.

And of course, the CPR-4000 has
the latest in IC circuitry, is all
modular, has solid state plug-in
record/reproduce amplifiers,
comes direct or FM and is just the
nice new ticket for over a hundred
lab, mobile or remote facility
applications.

The light fantastic. You can get
one now. (The specs don't take
that long, though.) Just write

Bell & Howell, Instruments Division,
360 Sierra Madre Villa,

Pasadena, California 91109.
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Our Hybrid credentials: pretty fast company.

When it comes to hybrids,
we like to think we've been around.
Ours are reliable. And not just when
the customer is the government.

In terms of dollar volume,
we are among the largest producers
in the field. And that is hardly
surprising.

After all, in hybrids, we do
it all. The simple. The complex. And
in between. Everything from simple
resistor networks to LS| hybrid circuits.
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quency and voltage gain of the rf
amplifier should be as low as pos-
sible. A carrier frequency of 500
kilohertz (in the distress calling
band) was chosen as a reasonable
compromise  between  conflicting
requirements for low power dissi-
pation and a small, efficient receiv-
ing antenna. An rf voltage gain of
10 is required to achieve receiver
sensitivity of 100 Vv and a signal-
to-noise ratio of 12 decibels.

The two-stage amplifier, or “gain
cell” as Hudson calls it, is used as
the basic building block of the
command receiver, Its function as a
500-kHz amplificr, an a-m detector,
or an audio amplifier is largely de-
termined by selecting appropriate
load resistor and coupling capaci-
tor.

The gain cell employs a diode-
biasing technique that avoids the
need for prohibitively high-value
resistors. Due to the high circuit
impedance level, it uses small-value
monolithic  coupling  capacitors.
What's more, the cell has a mid-
band voltage gain that is relatively
insensitive to resistor tolerance: es-
sentially no power is wasted in bi-
asing networks, and it provides two
stages of amplification using only
three isolation wells.

Solid state

GaAs device doubles
as microwave switch

Engineers at the RCA Corp. have
developed a gallium arsenide field
effect transistor that can serve as a
microwave switch—and it can be
controlled by the infrared emis-
sions of 1.5 microns, normally
found in an ordinary flashlight
beam. When the device is fabri-
cated as a thin wafer and inserted
in a waveguide, its surface resis-
tivity can be changed from absorp-
tion to reflection simply by shining
a light on it. The work, done at
RCA’s  David Sarnoff Research
Center in Princeton, N.J., wasn’t
aimed at a particular application.

Unlike ordinary FET phototran-
sistors, the RCA development con-
tains a semi-insulated, chromium-

Electronics | February 15, 1971

doped substrate under the n layer.
And if the n layer is depleted, the
device becomes an insulator with
no conduction in either the channel
or the substrate. In other FET
phototransistors, a metal gate con-
tact, rather than a block of insula-
tion, remains after depletion. Since
microwave energy can he absorbed
when the n layer isn’t depleted and
reflected when it is, the new device
can act as a microwave switch. “It’s
the first FET phototransistor in this
category,” says G. A. Swartz, one
of the three authors of a paper on
the new device presented at the
International Solid State Circuits
Conference in Philadelphia.

When a voltage is applied to a
metalized contact on the substrate,
current flows between the source
and drain on the n layer. The n
layer becomes positively biased
and the substrate negatively biased,
causing an clectric field to appear
between the n layer and the sub-
strate contact. The result is a volt-
age drop across the substrate and
a different drop across the p'n
junction between the n layer and
the substrate. The bias across the
p'n junction depletes the n laycr
but not the substrate—because
there are more chromium atoms in
the substrate than donor atoms in
the n layer.

As a light is shined on the sub-
strate, it excites the electrons from
the chromium sites, depleting the n
layer and reducing the substrate
resistance to a presct value, say 377
ohms. In this case microwave
energy is absorbed.

While it can handle microwaves,
the new FET phototransistor can’t
switch as fast as ordinary micro-
wave switches because light has to
pass through the high-resistance
substrate to the chromium sites. Its
switching speed ranges from about
1 millisecond to less than 0.1 milli-
second; sensitivity is 1 microwatt
per square centimeter. The small
signal gain is 30 deeibels, and input
and output impedances are on the
order of a few megohms and 1
kilohm, respectively. Both can be
varied by the amonnt of applied
bias. Operation is restricted to
140°C, 60°C lower than for ordi-
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nary GaAs devices.

“Construction is almost trivial,”
says Swartz. Starting with a
substrate and vapor-phase-grown
GaAs, an n layer is grown on the
chromium-doped GaAs. Metalized
contacts then are attached to the
device’s surface to accept the bias.
Care must be taken in fabrication
of the n layer, since impurity layers
between the p*n junction will
affect performance. Present lab
yield is close to 100%, says RCA.

Integrated electronics

Beam-leaded transistors
offered in quantity

Beam-lead transistors and ICs, rec-
ognized as a vast improvement over
conventional wire-bonded chips in
hybrid circuits, haven’t been avail-
able in quantity for most users.
Now, Texas Instruments is bring-
ing out its first standard beam-lead
products, and they will be avail-
able in production quantities. And
marketing manager Richard L.
Cunningham expects them to be
competing with plastic transistors
in as little as two years.

Up to now, beam leads have been
used mainly in high-reliability mili-
tary applications. Here, their silicon
nitride passivation eliminates the
need for hermetic packages, and
the titanium-platinum-gold metallic
system can’t form the bimetallic
compounds of aluminum and gold
(purple plague, white plague, and
so on), that can make devices un-
reliable. At the same time, they
weigh less and occupy less space
than the smallest packaged tran-
sistors and ICs.

TI has been supplying hybrid cir-
cuits using beam-lead transistors
and other devices for some time,
chiefly to Western Electric for the
Safeguard program. But Cunning-
ham points out that different fea-
tures of beam lead devices make
them attractive in different mar-
kets. For consumer use, low price
is vital, and mill prices are now
relatively high, high volume would
change that dramatically. Even in
volume, the chips would still cost

more to manufacture than the con-
ventional chips used in plastic tran-
sistors. But they don’t require a
lead frame, encapsulant, or, most
significant, the labor of assembly
and bonding. Because of this, Cun-
ningham says, beam-lead devices
can be competitive in price with
plastic transistors when the volume
gets high enough. He says that’s at
least two years away because of the
difficulty of persuading manufac-
turers to convert from one assem-
bly method to another.

The first products will be an
op amp, npn transistors, pnp tran-
sistors, a single diode, and nine
diode arrays. In development are
a core driver, n-channel FETs, and
a 1.5-gigahertz transistor. As for
prices, TI won’t discuss them for
over-1,000 orders, but would say
that they are below those for reg-
ular transistors.

Another market for beam-lead
transistors is high-speed computers.
Here they can replace miniature
plastic transistors in “discrete”
emitter-coupled logic circuits. This
construction permits the use of
optimized transistors and produces
lower capacitances than with mono-
lithic circuitry. The result is higher
speeds than possible with mono-
lithic ECL.

The obvious cloud over Cunning-
han'’s plans is the monolithic cir-
cuit, However, he feels that it will
be a long time—if ever—before ICs
climinate hybrid circuits. Tech-
niques such as beam-lead bonding
reduce formerly high hybrid costs,
and many circuits such as high-
frequency and high-performance
amplifiers may well continue to re-
sist complete integration.

Communications

Modem has built-in
error detection

In most data communications sys-
tems the crror-checking function is
performed by the computer in a
stop-and-wait manner—data trans-
mission is stopped while the check
is going on. Now there’s a modem
that can check for errors while
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Theirs. Ours.

‘If 1970 was the year of the RAM, then 1971 begins to
look like the year of the Bull. Not that proclamations announcing
the death of core memories are any news to us. We've been
listening to them ever since we started to build core memory
systems back in the fifties. But the cacophony has built to a shrill
new high. And some of those who shout the loudest have lost
track of where enthusiasm leaves off —and irresponsibility begins.
It is our old-fashioned feeling that the main reason for advertising
is to tell you about new products. Not new hopes, but new
products. Not new possibilities, but new products. Products that
we have developed and tested. Products that we can and do
deliver. We don’t want to sound too holy. A perfect track record
isn’t one of our claims. But leadership in core technology is.

Incidentally, that’s the main ingredient of all our new
products for 1971. Core. We've built more different types than
anybody. For almost two decades. And, frankly, we know more
about core memory systems than anybody. So, once again, we
have a series of new memory products —that use core.

We don’t claim that it’s the ultimate ingredient in
memory systems. But right now it’s still a lot better—than Theirs.

Electronic Memories.



GETTING
THE MESSAGE
ACROSS!

That’s our job atIEE and, we’ve been at it for close to two decades.
Whatever your message: Letters, words, numerals, colors, etc.,
you tell us and we’ll put it all together, and, in any size —subminia-
ture, standard or jumbo 3" high displays. For every type readout
we also have a compatible I.C. or hybrid Driver/Decoder series
with a wide range of features and options.Whenitcomes to “man to
machine communications” and demanding display requirements
contact IEE. After all, one message certainly deserves another.

TEMP
SHOCK
STATION

Industrial Electronic Engineers, Inc. 7740 Lemona Ave., Van Nuys, Calif.

Telephone: (213) 787-0311 - TWX 9710-495-1707
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transmitting data at 4,800 bauds.
Acknowledgement data is sent at
150 bauds on a reverse channel.
And since the modem does the
error checking, the computer is free
to perform other tasks.

The new modem has two hard-
wired special-purpose computers.
One computer, an crror-detection
algorithm, employs an error-detec-
tion Bose-Chaudhuri code to yield
an undetected error probability of
1 in 1012, ““This is the function that
all other modems leave to the com-
puter,” says Carl Nordling, director
of product management at Para-
dyne Corp., Clearwater, Fla., devel-
opers of the modem.

The other special-purpose com-
puter actually is a digital filter that
performs automatic equalization.
Its function is to increase the sys-
tem’s signaling rate by equalizing
of the dial-up telephone line’s delay
distortion. According to Nordling,
this circuit will equalize 95% of all
dial-up lines.

The new modem was designed
by Paradyne to interface with the
IBM 2780 terminal, something that
the 4,800-baud Bell 203 modem
can’t do without costly hardware
and software changes. If the new
modem is put into the 2780 system
as a replacement for a 2,000-baud
Bell 201A modem, the throughput
speed of line printers and card
readers can be increased by as
much as 300%. For instance, print-
ing speed can be hiked from 100 to
240 lines per minute when an IBM
printer is used, and can be as high
as 400 lines per minute with a high-
speed printer.

The modem is available in three
versions: a unit for original equip-
ment manufacturers, a direct re-
placement for the Bell 201A in an
IBM binary synchronous channel
system, and a parallel interface
version that looks like a peripheral
device, such as a magnetic tape
unit,

All three are priced at about $6,-
000. All can operate in either full
or half duplex.

Transistor-transistor logic is used
in the modem, while the buffers are
MOS registers. All the filters are
operational amplifiers. The entire
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°Electronic “Memories quietly divulges
some rather noteworthy improvements
in its latest addition to our family of
SevereEnvironment“Memories: SEMS-8.

After almost ten years
as the leading suppliers of
especially rugged memories
for the military, space
programs and commercial
aviation, we're rather pleased
with this latest addition.
Perhaps a comparison of this
new SEMS-8 to our old SEMS-
5 will explain our smugness.

We've gone from 128 cubic
inches to 89 cubic inches. That
gives us a tidy little five
pound package (including
address and data registers,
input power monitoring and
lockout control). 1470 bits per
cubic inch. In speed, we've
reduced cycle time from 2 us
to 1.2 us and access time from
.6 us to .45 us. Cost-per-bit
is less than one half of our
earlier versions.

In construction, we've
gone from wired-in cordwood
modules to plug-in printed
circuit modules. And we've

used monolithic IC’s and
hybrid data loop circuits in
ceramic dual-in-line packages.
The unit is therefore

field repairable and easy

to maintain.

Lest all that jazzy semi-
conductor talk should lead you
astray, the SEMS-8 memory is
built out of (dare we say it?)
core. 20 mil lithium core.

But don’t worry. It's so small
and light, your friends need
never know.

Here and Now: SEMS-8 is
developed and tested. At your
request, we're not too shy to
show and demonstrate it.

Em Electronic Memories is
a division of Electronic
Memories & Magnetics Corp-
oration, 12621 Chadron
Avenue, Haw- =
thorne, California
90250. Telephone
(213) 644-9881.

(“I thought we told them to say ‘Spectacular’?”)
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MARCH 31- APRIL 6,1971

1000 Exhibitors - 20 Countries

PARIS
INTERNATIONAL
ELECTRONIC

COMPONENTS
TRADE SHOW

Organized by SDSA

INTERNATIONAL SYMPOSIUM
””SPACE AND COMMUNICATION"

Collection and transmission of information
in applications' space systems.

Paris - from 29th March to 2nd April 1971
Organized by F.N.LE.

Please send Brochure and Free Entrance Card to

NAME POSITION

COMPANY.

ADDRESS.

CITY I STATE_ ZIP

Call or write FRENCH TRADE SHOWS

1350 Avenue of the Americas
New York, N.Y. 10019
Tel. 212, 582.49.60
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unit is contained on 14 printed
circuit cards.

M_arketing

New alliance to aid
smaller firms

A cooperative move by a manufac-
turer’s representative and a group
of 12 distributors in the New York
metropolitan area could offer an
opportunity for smaller manufac-
turers to keep pace with the state
of the electronic art.

The representative is Comtronic
Associates of Garden City, N.Y.
The 12 distributors are in northern
New Jersey. Notes Murray J. Gal-
lagher, Comtronic vice president,
“Up to now, a rep just hasn’t had
the time to call on smaller compan-
ies. And the distributor finds him-
self dealing mostly with purchas-
ing agents. The result has been that
those companies find themselves
using outdated components for the
systems they make, components
that actually cost them more
money.”

Gallagher says that his company
has pinpointed 700 manufacturers
in New Jersey as potential custom-
ers of the representatives and dis-
tributors,

“Those smaller companies,” he
adds, “will now have access to the
engineering service, consultation,
and design help that formerly was
available only to the high-volume
customers. And we, of course, hope
to steer more users to the lines we
represent.”

Gallagher hopes to add seven or
eight sales engineers to his staff.

For the record

Rush wire. The race for quick-
turnaround wiring schemes that re-
place printed circuit interconnec-
tions has gained another contestant
—Infobond, a method for putting
wires on printed circuit boards with
a numerically controlled head. It’s
offered by Infobond Corp. of Bur-
lington, Mass., a spinoff of Inforex
Inc.,, the manufacturer of key-to-
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Electronic‘™Memories gently draws
your attention to an off-the-shelf planar stack
so small that it will fit most commonly used
printed circuit boards.

We built this one to solve
our problems with the mini-
computer people—and their
problems as well. Yes, it's low
cost: competitive with any
other low cost planar stack on
the market. Yes, it's off-the-
shelf: we can deliver in volume
in sixty days or less.

But the main point is
this: the size is so small that
you can fit this baby on just
about any type of PC board.
It's 1/2" high x 6" wide x
6 1/2" deep. And in that little
package you get 4K x 18 bits
of core storage. At a price no
semiconductor can match.

To the mini-computer designer,
this means an immediate core
memory source regardless of
the system’s physical room for
storage area.

The stack will operate at
either 700 or 800 nanoseconds,
depending on whether you
order 18 or 20-mil diameter
core. Extended temp cores
are standard for operation
from 0 to 70° C.

The rather unusual
“folded” design gives you
almost fifty percent decrease
in drive line inductance.
Winding impedance and
uniformity compares favorably
to the compact frame designs.
Much better than other
planars.

Incidentally, we held a
contest to find a good name
for this stack. It is now called
the EM 2220. Just goes to
prove that we know more
about core than about fancy
names.

Here and Now: EM 2220
1s in limited production for
off-the-shelf delivery. Come
in and we'll show them to you.
Figure about sixty days for
volume orders.

Em Electronic Memories is
a division of Electronic
Memories & Magnetics
Corporation, 12621 Chadron
Avenue, Hawthorne,
California 90250, '
(213) 644-9881.

(“I still think a couple of "incredibles’ would help.”)

Electronics | February 15, 1971

Circle 51 on reader service card

51




K

.

* pronounced
by the way

Kienzle Apparate GmbH - 7730 Villingen/West Germany
Postfach 1640 - Telex 07-92838

IntheUnitedStates

thereare two
more possibilities
how to make

the coming decades

your most
successful ones.

ﬁsl possibility

To record
measured
values

by means
of Kienzle*
Digital
Printers
Kienzle*

Digital Printers
offer considerable
advantages.
Parallel input,
incorporated
read-out unit

for BCD outputs
or 1-out-of 10

2nd possibility )

To represent
Kienzle*
Digital
Printers

in
the United
States

Kienzle*

Digital Printers

are a novelty

on the U. S. market.
For the distribution
of our instruments

we are looking

for representatives

who are well

information. introduced, In any case you
Kienzle* who know should write to us
Digital Printers the market and who and ask for detailed
are available as can provide information.

tape printers or technical service.

with motor-returned

carriage and,

upon request,

also with card and
\tape punching unltsy L U y

‘Come

to see us
at the
IEEE-show
Stand
3737/3838

You can see

the Kienzle*
Digital Printers

on our stand at
the IEEE-show and
we can also
discuss with you
the possibility

of cooperation.
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disk computer input systems. In-
forex systems have used the Info-
bond process for a year and a half.

The key step in the process is in
sublimating the insulation on the
wire to make the solder bond. Four-
mil wires are laid down between
guide pins and soldered to pads
on the board, which is etched to
carry only power and ground to
the 1Cs. The insulation is a pro-
prietary compound of the polyure-
thane type.

In operation, the board moves
under the bonding head until the
pad is directly beneath it. The
head, which has the insulated wire
running down through it, descends,
its tip is heated with a short pulse
of current, the insulation melts,
and the wire is pressed against the
solder-plated pad. As the heat from
the wire melts the solder, a blast
of nitrogen surrounds the pad for
an inert atmosphere. A cooling air
blast is applied, and a probe checks
continuity to see if the bond has
actually been made. The board
then moves to the next position
to be connected. At the end of a
wiring net, a cutter clips the wire,
and the probe then checks for an
open circuit.

Home. Illiac 4, the super-size
computer, will be moved to the
Ames (NASA) Research Center in
Mountain View, Calif., when it's
completed. The computer, being
built by the Burroughs Corp. in
Paoli, Pa., for the Defense Depart-
ment’s Advanced Research Projects
Agency, under a subcontract from
the University of Illinois, will be
tested in Paoli and then shipped
to Ames early in 1972 for final as-
sembly and evaluation. The com-
puter will be owned by the Defense
Department and operated by Ames.
The university will be responsible
for construction and development
of system software. It also will be
able to do research using the ma-
chine through the ARP network as
will the Defense Department and
other universities.

In the chips. Now that Mostek

has announced its one-chip calcu-
lator [Electronics, Feb. 1, p. 19],
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“Electronic “Memories unobtrusively mentions
the development of its 23 million bits-per-module
“Megamemory 1000; very compact,
but a little too large to be unobtrusive.

Speaking gently about
this little monster is a little
like talking baby talk to a
five hundred pound gorilla.
(Actually, maximum weight
is only 350 lbs.). But its speed
belies its bulk: full cycle time
of 1.5 microseconds and access
time of 850 nanoseconds. You
get a wide range of storage
capacities—from 32K by 160
to 54K by 14. It’s definitely a
compact monster. A patented
drive/sense scheme eliminates
several switches normally
associated with 2 wire 2 1/2D
design. This straight-forward,
practical design approach
enhances reliability and breaks
through price barriers that
have always restricted core
memory use in large-scale
storage applications. As an
add-on memory, Megamemory
1000 has been designed for
interface with virtually any

customer specification. If
you need fast large storage
either as an extension of your
main frame memory or for
peripheral memories, it would
be difficult to conceive of a
more compact, faster or more
economical solution. But...
you never know.

Here and Now: Megamemory
1000 is a little too large to
lug to your place for a demo.
But it’s working at our place.
We don’t claim off-the-shelf
deliveries, but we are geared
up to produce. Fast.

Em Electronic Memories is
a division of Electronic
Memories & Magnetics
Corporation, 12621
Chadron Avenue, \um
Hawthorne, Cali-
fornia 90250.
Telephone (213)
644-9881.

(“Did we tell them to call it Supercore or Epicore?”)
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How Hermes did away with vast rhombic or log-periodic
antenna farms shoed away by a shrewd array ...

Take 1 meter diameter loops 4 meters apart and get an
omni directional broad-band receiving array.

covers 2 - 32 MHz

optimum beam characteristics for both long and short range
communications.

Rosette configuaration of linear arrays gives a number of
overlapping high gain beams all available simultaneously.

% Using less than one hundredth of the real estate.

Aperiodic Loop Systems are shrewd enough for restricted
space, quick set up, roof mountable, or just below ground
level.

Governments and military agencies use them.

Give up the antenna farm. ASK US

Hermes Electronics Limited
Suite 315

2020 F Street N. W.
WASHINGTON

D.C., 20006

Telephone 202 296-2978
TWX 710-882-1106
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Texas Instruments says its entry in
the one-chip market should be in
production by June [Electronics,
Nov. 23, 1970, p. 83], and will sell
as a standard product for less than
$15 in 25,000 quantities. The chip
is a four-function, cight-digit cal-
culator. Threc registers provide
constant multiplication or division,
and there is a full-floating decimal
point.

At the same time, Japan’s Canon
Corp. has increased its order for
TI thermal print heads to go
into Canon’s Pocketronic calculator
[Electronics, Jan. 4, p. 17]. Canon
says it soon will start exporting
the machines, and that sales in the
U.S. will begin next month. The
company is also considering pro-
duction of another calculator with
a light-emitting-diode readout.

Turnabout. Tektronix Inc. has
substituted 10 “unpaid nonwork-
days” for layoffs announced in De-
cember [Electronics, Jan, 4, p. 28].
Howard Vollum, president, hinted
that things may be looking up when
he said that “orders have ceased
to decline.”

Slash. 1BM has made several
moves that seem calculated to dis-
courage peripheral-making compet-
itors. First, it discontinued extra-
time charges for its major disk
storage units [Electronics, Dec. 21,
1970, p. 26]. Almost simultaneously,
it brought out new versions of its
2319 disk unit that were usable
with several different models of the
360 and 370 computers. The hooker
in this 2319 announcement: the ma-
chine is mechanically almost identi-
cal to the older standard 2314 disk
storage unit, but sells for sub-
stantially less—and therefore, in the
opinion of most observers, amounts
to no more than a bargain-priced
2314.

Now, IBM has struck again. It
has introduced big discounts for
purchasers—not lessors—of two Sys-
tem 360 models, the 2361 large core
storage, and the original eight-
spindle 2314 disk unit, which gave
way some timc ago to newer one-,
two-, and four-spindle drives prier
to the introduction of the 2319.
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“Electronic “Memories discreetly suggests
a very low cost system for expansion modules
or smaller main frame memories and that may even replace
some disc memories: ‘Micromemory 4000.

We recommend you read
carefully. Because there’s been
a lot of wishful talk about a
product like this one. The big
difference is that we actually
have it. We're talking about a
32K x 18 bits card type
memory with control logic
that allows it to be operated
as 65K by up to 9 bits. Cycle
time is 1.5 usec and access
time is 800 nsec. And, starting
April, we can deliver this
memory off-the-shelf. By that
we mean within days from
receipt of order. Not weeks or
months. And we don’t want to
talk price in this message; but
we will say that the cost
will cause many computer
manufacturers to review their

“make-or-buy” decisions. If
you've been searching for a
truly low-cost main frame
memory or reliable expansion
modules, we can assure you
that this new family of

“Micromemories” will open up

a whole new area of system
thinking. With regard to disc
memories. With regard to
claims you have seen or heard
about semiconductor memories.
With regard to other claims
about low-cost core memory
systems. If you have system
responsibility, you really owe
it to yourself to get the
full details on our
“Micromemory” family.

Here and Now. This ad is
just a few weeks premature.
The design is fully proved
and tested. The prototypes
are in existence. But
our claim to production
quantities will have to
wait until April.

Em Electronic Memories is
a division of Electronic
Memories & Magnetics Corpor-
ation, 12621 Chadron Avenue,
Hawthorne, California g8
90250. Telephone -
(213) 644-9881.
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(“Just one little ‘new-and-sensational’ wouldn’t hurt.”)
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RCA

Solid State Data
for Designers

3N200—the last word in
RF amplifiers up to 500 MHz

Looking for excellence in UHF per-
formance? RCA’'s 3N200 dual-insu-
lated gate MOSFET boasts a “pedi-
gree" at 400 MHz that reads like a
performance checklist for military
and industrial communications, air-
craft and marine mobile equipment,
CATV, MATV, telemetry and multi-
plex equipment. 3N200 features:

high unneutralized RF power gain
+12.5 dB (typ.) at 400 MHz
dual-insulated gates

- wide dynamic range

« low cross modulation

+ simplified AGC circuitry

« operation at maximum gain
WITHOUT NEUTRALIZATION

integral back-to-back diodes

« bypass transients exceeding
approximately =10 volts

- symmetrical diode character-
istics preserve wide dynamic
input range
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400 MHZ high-gain,
low-noise amplifier
using the RCA-3N200.

400-MHz AMPLIFIER 3N200
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low noise figure If— EXTERNAL SHIELD —~ OUTEUT |
+45 dB (typ.) at 400 |

MHz II inpuT  3N200/ | *

For technical data, *\ _ | = 1
circle Reader Service AT e
No. 314.
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Op amps rated for higher current
output at no increase in price’

Where output power up to s watt is a
major consideration, look into RCA’s

premium op amp types CA3033A and
CA3047A. Now characterized for op-
eration at =15 V, these high-gain op
amps can handle up to 76 mA mini-

IOuF _]_ _T_O.lp.F

S0V l I 50v

RL <5000 (@ V*=24v

RL=300Q (@ V*=30v

mum peak-to-peak output current
and 255 mW typical sine-wave out-
put power. And they still offer you
outstanding economy! The RCA-
CA3033A in 14-lead dual-in-line cer-
amic package still costs only $4.90
at the 1,000-unit level; the CA3047A
in 14-lead dual-in-line plastic pack-
age, only $2.90 at the 1,000-unit level.

In response to many requests for
information on how to use an op amp
with a single power supply, the sche-
matic at left shows a practical hook-
up for such an application.

Use either the CA3033A or CA3047A
with a single 30-V supply. With R =
300 ohms, this circuit provides 255
mW output and a swing of 25 V, with
less than 5% distortion.

Want to know more? Circle Reader
Service No. 315.

RCA offers new modular
approach to GaAs laser arrays

The RCA TA7789 and TA7790 arrays
of gallium-arsenide laser diodes,
connected in series, are designed
for gated viewing, security illumina-
tion, target designation, and other
high average power applications.
Smog? Fog? You can cut through

them with these laser modules that
operate at cryogenic temperatures.
The TA7789 and TA7790 can be used
to make high average-power arrays

and custom arrays, because each
module contains a keying tab to
locate it in proper relationship to
others, allowing them to be stacked
side by side or on top of each other
to meet increased power-output re-
quirements.

For military, industrial, or commer-
cial optoelectronic systems, the TA-
7789 and TA7790 feature power out-
puts of 50 to 100 watts peak, or 1to 4




watts average, respec-
tively; power efficiency
of 20% minimum; a duty ]
factor of 4%, and a peak
emission wavelength of
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Available now! New RCA
booklet features circuit
module high-power arrays

Should your next gener-
ation of power circuits
use hybrids? You should
certainly consider this
approach if your power
circuits:
- cost more than a few
dollars
- utilize power semi-
conductors
- are reasonably com-
plex
» employ over 10 com-
ponents
RCA’s new brochure,
“Solid-State Power Cir-
cuit Modules” (HPA-100), illustrates
and explains an array and building
block approach to power hybrids
which is unique in the electronics
industry. With standard products out-
lined in this new RCA brochure, you
can obtain current capabilities to

Sokd-State
Powet Circuit Modules
High-Power Arrays

300 A and power handling to 800 W.
Following are listed some of the
typical circuit categories which can
be constructed using power hybrid
technology to advantage:
+40 A printer paper
advance circuits
«200 A servo motor
controls
- battery operated ve-
|i|||“ hicle controls
% +50 A variable speed
||””” induction motor con-

trols
* 5 kW inverters

Thus, if you are con-
sidering next generation
equipment and the best
approach to it, ask your
RCA Representative how RCA power
hybrids can provide you with the key
to both price and performance!

To order your copy of the RCA
Solid State Division's detailed bro-
chure HPA-100, circle Reader Ser-
vice No. 317.

Fast-switching SCR’s

from RCA can revamp your
power supply designs

RCA’s 40555, 2N3650 and TA7395
fast-switching SCR's give you a per-
formance range from 5 A to 40 A,

rms turn-off
family current di/dt dv/dt time
(min.) (max.)
40555 SA 200 A/us 100 V/us 6 us
2N3650 35A 400 A/us 200 V/ps 15 us
TA7395 40 A 400 A/us 200 V/us 15 pus

from 100 V to 600 V. The selection of
one of these devices for your fast
switching circuits can help you enter

the “miniaturization

o race” by reducing
= size, weight, and sys-
L tem cost.

If you are designing
1 l high-speed switching
n circuits for power in-
3 verters, radar pulse
modulators, switching

regulators, or other
high current pulse ap-

TA7395/2N3653
—actual size.

plications, this series of SCR’s from
RCA is made for you. They permit
operation at frequencies as high as
25 kHz...with reduced-size magnetic
components!

Let us know if your circuit de-
mands greater limits of stress than
listed in the preceding table:

For technical data on RCA’s fast-
switching SCR's, circle Reader Serv-
ice No. 318.

These 400 V power transistors
can become your standards for
off-line conversion

Cut the size and weight of the power
transformer, eliminate the heat sinks,
get added savings on the chassis—
and thereby reduce the size and cost
of your power supply. The RCA
2N3585, 2N5240, 2N5840, 2N5805,
2N6078 (TA7673), and TA7007 fami-
lies of power transistors are cost-
saving leaders that can do a big job.
They're all 400-volt devices, and they
give you a current choice from 2 am-
peres to 20 A.

Family |Package|Power| lc Ic
Output| Max. |(for beta of 10)
W) | (A)
2N3585 TO-66 125 3 2
2N6078 TO-66 250 5 3
(TA7673)
2N5240 TO-3 250 5 3
2N5840 TO-3 250 5 3
2N5805 TO-3 500 10 5
TA7007 TO-3 1000 20 10

The right combinations of these
units for your particular applications
can become your standards for off-
line power conversion. And there's
an added benefit: with RCA silicon
power, you isolate from your power
line for a new dimension in safety.

Circle Reader Service No. 319.

For price and availability information on
all solid-state devices, see your local
RCA Representative or your RCA Distrib-
utor. For specific technical data, write
RCA, Commercial Engineering, Section
70B-15/UM7, Harrison, N. J. 07029. Inter-
national: RCA, 2-4 rue du Lievre, 1227
Geneva, Switzerland, or P.O. Box 112,
Hong Kong.

Solid State
Division
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USAF’s B-1 likely
to be attacked
by 92nd Congress

Tri-Tac switch
to get $18 million
in fiscal 1972

NSF supports
growth of EDP
in education...

.« » but support
lessens for
engineering schools

Washington Newsletter

February 15, 1971

Watch for the 92nd Congress, led by Senate critics of defense spending,
to add the Air Force B-1 advanced strategic bomber and its $370 million
budget request to the list of programs to be cut back or killed (see p. 109).
This is the word from Capitol staffers readying for hearings on the
Nixon budget, which asks $295 million in new money for the North
American Rockwell aircraft program.

The new plane is considered more than usually vulnerable in view of
reports that it has divided the Nixon administration, “It’s Packard’s
baby,” says one source, referring to Deputy Defense Secretary David
Packard and the report that he threatened to resign late last year when
the B-1 funding request was challenged by George Shultz, director of
the Office of Management and Budget, acting for the White House.

Specifications for the wideband digital switch planned for use in Tri-Tac,
the tri-service tactical communications system that has been substituted
for the defunct Project Mallard, should be written by the end of Febru-
ary. So says Tri-Tac’s overseer, Louis DeRosa, assistant to the Secretary
of Defense for telecommunications. He adds that the Tri-Tac switch is
programed for $18 million in fiscal 1972 outlays; of which $8 million
will be drawn from reprogramed fiscal 1971 funds. Up to 150 switches
costing between $500,000 and $1 million each will be needed in the
1975-76 period to shunt secure voice and data traffic over highly sur-
vivable satellite and microwave circuits.

Companies anxious to discover money for increasing the applications of
computers to education will find $8.4 million in the National Science
Foundation’s fiscal 1972 budget request. That figure, $2.4 million above
the present level, represents nearly all of the $2.5-million increase in the
NSF’s $17.5-million account for education and research computing.

A breakout of the NSF account shows, in fact, that research applica-
tions money is down $400,000 to $4.1 million, while engineering funds
jump $500,000 to $5 million. Industry sources attribute the reorienta-
tion of funds to the desire of White House science adviser Edward
David to expand uses of existing technology in society.

White House efforts to reorient national priorities—and the economy—
to peacetime goals will be reflected in declining fiscal 1972 support of
university research and development by the Pentagon, NASA, and the
Atomic Energy Commission. Combined school funds for the three are
down $26 million to $401 million, in contrast with the sharp increases
reflected in the overall $880 million and $381 million sought by the De-
partment of Health, Education, and Welfare and the National Science
Foundation, respectively, for their school funds.

The NSF’s $128-million increase, however, could offset some declining
defense support. But in view of White House Science adviser David’s
recent criticism that engineering schools are still turning out too many
graduates with an aerospace and defense orientation and need to be
redirected, corporate planners don’t expect the NSF’s new funds to bene-
fit electronics much.
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Arinc holds out
for vhf aerosat

New bill would
protect employees’
patent rights

““Whistle blowing™
picks up steam

Addenda

Washington Newsletter

Despite the blow dealt by the White House Office of Telecommunica-
tions Policy, the communications arm of the airline industry is not giving
up its hopes for a vhf aeronautical services satellite. In a letter to Fed-
eral Communications Commission chairman Dean Burch, J. S. Ander-
son, chairman of Aeronautical Radio Inc., urges the FCC to argue for
vhf frequencies for aerosat use at the CCIR joint meeting in Geneva,

Anderson points out that the high-frequency radio channels now
employed would be hopelessly congested if it were not for the extended-
range vhf facilities in use along the U.S. coastline, and even these are
stretched to their limits. “Satellite relay is the only solution, and the
only compatible and timely solution is to extend the existing universally
used vhf system through vhf satellites,” he says. OTF’s plan to loft uhf
satellites [Electronics, Feb. 1, p. 69], will not relieve frequency conges-
tion for at least 10 years, Anderson asserts.

Electronics companies that require their engineers to sign away patent
rights for a dollar per year will be in a vulnerable position when Con-
gress starts taking cracks at that widespread practice later this year.
Rep. John E. Moss (D., Calif.) early in the session introduced a bill re-
quiring employers to compensate employees for their inventions, and
has also expressed his general intent to push for legislation in this area.

The bill, which provides for an inventions adviser in the Labor De-
partment and an arbitration board in the Commerce Department’s
Patent Office, but which sets no concrete guidelines for compensation,
has been severely criticized as cumbersome and expensive. Patent Of-
fice sources, however, say that hearings by the House subcommittee on
patents, trademarks, and copyrights could lead to a rewrite of the bill
and its eventual passage into law.

Electronics companies, with so many engineers now unemployed and
unhappy, could be a prime target of Ralph Nader’s new Clearinghouse
for Professional Responsibility. Now just one man, Peter Petkas, and a
post office box number (Box 486, Washington, D.C.), it aims at enlisting
the aid of scientists and engineers in “blowing the whistle” on corporate
and government activity that may not be in the public interest.

Should this be taken seriously? Capitol sources think so. The ano-
nymity and consumer clout of Ralph Nader are a powerful combination.
And Petkas can use the 15-lawyer staff that services all the Nader move-
ments to investigate adequately documented allegations and report to
the public through lawsuits, Congressional testimony, and other public-
interest activity.

A three-agency committee is completing a plan that will ready a scan-
ning-beam microwave landing system for use by 1976 [Electronics, Feb.
1, p. 26]. As a first step, officials from the Department of Transportation,
the Pentagon and NASA have tentatively agreed that contracts should
be awarded this summer for studies defining the signal format of the
next-generation landing system. . . . Transportation Secretary John A.
Volpe will highlight the Electronics Industries Association spring con-
ference, March 8-11, by speaking at EIA’s annual Government-industry
dinner at the Staler Hilton, Washington, D.C.
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A new cost-savetr...
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to wrap your wires around.

Here's a new family of miniature pc connectors
from Amphenol for wire wrapping applications.
They cost you less because we've engineered new
industrial grade materials into these connectors,
yet retained all the same features found in military
connectors.

Contact spacing is on a.100 X .200, or .12§ X .250
grid and the connectors are available in 22-, 30-,
43- and 50-position models with either grid spacing.

These new 225 Series connectors have bifurcated
bellows contacts for smooth, positive, 2-point
mating action no matter how irregular the board

surface. The bellows exert firm pressure on the
pads even under extreme vibration and shock con-
ditions. You get thousands of insertions and with-
drawals without a failure.

We can also give you this new low-cost connec-
tor with solder terminations on .156 centers. And
there’'s a QPL version to MIL-C-21097B, too.

Call your Amphenol salesman or distributor; he’ll
show how inexpensive it is 10 wrap your wires
around a great connector. Or write us. Amphenol
Industrial Division, The Bunker-Ramo Corporation,
1830 South 54th Avenue, Chicago, lllinois 60650.

@ AMPHENOL

THE BUNKER-RAMO CCRPORATION
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Design graphics
for architectural projects.
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We helped pull the plug
-
in the computer bottleneck.
A couple of years back, there wasn't a The Gould 4800 is the first printer to deliver

printer around that could begin to keep up both alphanumerics and graphics at 4800
with the output capability of high speed lines per minute. That's several times faster
computers. And if the data involved both than most printers on the market. What's
alphanumerics and graphics, acceptable more, the Gould 4800 can maintain such
hardcopy took hours to come by. speeds as long as you like.

No more. The Gould 4800 is electrostatic. So the
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On-time, easy-to-read
management reports.
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clackety-clack of impact printers is replaced
by silence. And people who get paid to think,
get some peace and quiet for a change.
There are some nice options, too. Like a
character generator. And a choice of 8% or
11" format. We’ll also supply software. Plus
interfaces for almost any major computer.
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Anybody who uses a computer can use
it a lot more efficiently with a Gould 4800.
It's another example of how Gould’s In-
strumentation Group puts hard-to-get infor-
mation into easy-to-use form. Gould Inc,,
8550 West Bryn Mawr Avenue, Chicago,
[llinois 60631.
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OUR ANGLE: Fast and Accurate
Digital-to-Synchro Converters

Isn't

There
Another
Now you can have both speed and Angle tO Y()ur the units have introduced improved

accuracy in digital conversion. o control and speed to the entire

lic's Series 558 provides 8 pre. Conversion ary applicatlons: eutomatc rest

cision interface between your PrOblemp equipment, production testing,

digital computer or tape pro- - numerical control, celestial
grammer and analog servo scene simulation, etc.

Priced from $1000 to $4000,

all units in the series are

system. With 1-minute ac-
completely protected

curacy, resolving 14, 15,
against power line tran-

or 16 bits. For both
400Hz synchro and re-

sients, power line fre-
quency changes or

solver outputs at 11.8,
an improperly con-

26, or 90 Volts,
Series 538 accepts
digital input data in nected reference
binary angle form frequency, overload
whenever a 4us pulse and short circuit of
appears on the strobe the output terminals.
line. The strobe design Numerous options avail-
prevents misidentification able for local/remote se-
of noise as a valid word. It lection, special reference
can also be addressed in hard- frequencies, logic levels, etc.
wire applications where sev- For more about these fantastic
eral converters are shared by a multi-function converters, con-
central processor. tact your North Atlantic sales en-
engineering representative today.
He'll show you another angle.

Featuring solid-state design with
precision trigonometric transformers,

®
NORTH ATLANTIC
industries, inc.

200 TERMINAL DRIVE, PLAINVIEW, NEW YORK 11803
cable: noatlantic / twx: 510-221-1879 / phone: (516) 681-8600
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Introducing: “The Portables” from HP
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They make your budget seem bigger.

HP's new dual-channel, portable
scopes make slim budgets look fatter.
At only $1850, our delayed-sweep
model, the 1701A, weighs in at $200
less than the competition, which adds
up to a 10% savings for you. (Our non-
delayed-sweep model, the 1700A, is
even lower—$1680.)

The 1701A weighs less in pounds,
too—24 as compared to 28—which
makes it easy to carry around in the
field. But the 1701A is no ‘“‘light-
weight” in its performance. It gives
you all the necessary capabilities for
digital field service work.

Its 10 ns/div sweep time and <10 ns
rise time (35 MHz) letyoumeasureT?2L
pulse timing and propagation delay.

And its simple-to-use delayed sweep
allows expansion of complex wave-
forms, ior easy observation on the
large 6 x 10 cm screen.

Another advantage is the 1701A’s
low power requirement. This HP
breakthrough eliminates the need for
fans (or s2ven vent-holes), which
means that dust and moisture are
kept out of the circuits. It also assures
extreme reliability, as all components
are operating at less than20% of rated
capability. And, this low power re-
quirement allows battery operation
in the field —a capability you get with
no other scope in this class. (Internal
battery pack, $200 extra.)

For further information on “The

Portables” —HP’'s new 1700 Series
scopes —contact your local HP field
engineer. Or write Hewlett-Packard,
Palo Alto, California 94304. In Europe:
1217 Meyrin-Geneva, Switzerland.

Scopes are changing.
Are you?

081/7

HEWLETT M PACKARD



SELFOC® Guide
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Two laser beams traveling through a SELFOC® fiber

Tying light beams in knots
for tomorrow’s communications

Leading laser beams around corners may well be
one of the keys to the next generation of communi-
cation systems. NEC has the problem licked.

Our new SELFOC®* gystem, still in the develop-
ment stage, incorporates two exciting break-
throughs in laser technology. Developed in coope-
ration with Nippon Sheet Glass Co., it employs a
special low-attenuation light-focusing fiber with a
refractive index that decreases parabolically toward
the periphery. This SELFOC® guide is thus perfect-
ly suited for use as an optical transmission line,
carrying laser beams in any direction it is bent.

The SELFOC® laser is just as revolutionary. Us-
ing a similar active glass fiber it amplifies weak
laser beams, so it's ideal as an
optical repeater. It also pro-
duces a continuous series
of ultra-short (pico-

NEC AMERICA INC. Suite 4321, Pan Am. Bldg., 200 Park Avenue, New York, N.Y. 10017 Tel.
New York (212) 661-3420 Cable Address: 'NIPPELECO NEWYORK'’ Telex Address: NIPELCO

234936 NEW YORK

Chicago Office: Room 410, 500 North Michigan Avenue, Chicago, lllinois 60611 Tel. Chicago

(312) 828-9494/5 Telex Address: 910-221-2101 NIPP ELEC CGO

Los Angeles Office: Suite 924 Airport Century Bldg., 9841 Airport Boulevard, Los Angeles,
California 90045 Tel. (213) 776-5923/4 Cable Address: “’"NIPPELECO LOS ANGELES CALIF"

Telex Address: 910-328-6574 NIPPON ELC LA

Washington D.C. Office: Suite 508, Crystal Mall Bidg. 1,1911Jefferson Davis Highway Arling-
ton, Virginia 22202 Tel. 703-920-8228/9 Telex Address: 710-955-0651 NIPP ELEC WASH

SELFOC® Laser

second) optical pulses, raising information volume
to unheard of levels.

Just another example of how NEC is in front for
tomorrow’s communications.

Whether it’s satellite station or telephone switch-
ing equipment, TV and radio broadcast or micro-
wave and carrier transmission systems, data pro-
cessing, radar or other electronics equipment or
components, Nippon Electric is a world leader in
products for today, innovation for tomorrow.

NEC plans to exhibit a selection of its electronic
products, including the SELFOC, at the March IEEE
Show in New York (Booth Nos. 2000/2002/2004).
We look forward to seeing you there.

* Trademark registered in four
countries including Japan

Products for today—
Innovations for tomorrow

Nippon Electric Co. Ltd.

Tokyo, Japan

Main Products: electronic computers, data communication systems, telephone systems, carrier transmission equipment, radio communication
systems, radio & television broadcasting equipment, satellite communications equipment,electrical household appliances, other applied electron-
ic equipment, and electronic components.
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Improve circuit reliability and cost-
effectiveness by using RCA’s high noise-
immunity COS/MQOS 1ICs in your new
and existing logic designs for industrial
controls, automotive equipments, in-
struments and appliances. Indeed, use
COS/MQS ICs in any application where
relays, solenoids or other devices create
electromagnetic fields that may cause
false switching; or where crosstalk, pow-
er-tine and ground-line noises are of suf-
ficient amplitude to trigger digital cir-
cuits and introduce errors,

Take advantage of the economies in-
herent in COS/MOS by using RCA's
plastic-packaged CD4000E series, imme-

diately available in production quan-
tities. RCA is now producing 21 types
of plastic COS/MQS ICs which have a
noise threshold of 45 per cent of the
applied voltage over the entire opera-
ting-voitage range of 5 to 15 volts and
over the wide operating-temperature
range of —40°C to +85°C. This broad
line of ICs, offering many outstanding
performance features in addition to high
dc and dynamic noise immunity, makes
it possible for you to build a complex
logic system with one logic technology
and effect substantial cost savings. And,
if you find that a standard COS/MQS IC
does not fulfill your special logic-circuit

RCA COS/MOS ICs:
broadest line of high noise-immunity ICs

for industrial environments

= e ——

—— — -40°C |

DC OUTPUT VOLTS (Voyt)

DC INPUT VOLTS(V,y)
Switching Characteristics for RCA COS/MOS Devices

V —aa— N

Electronics | February 15, 1971

Integrated Circuits

requirements, ask your RCA Represent-
ative about RCA's custom-tailoring ca-
pability.

See your local RCA Representative
or RCA Distributor for price, delivery
and technical information on COS/MQOS
ICs. For detailed information on
COS/MQOS noise immunity, request bul-
letin ST-4322 ""Complementary MQOS
Logic and Applications” from RCA,
Commercial Engineering, Section
708-15/CD51, Harrison, N.J. 07029.
International: RCA, 2-4 rue du Liévre,
1227 Geneva, Switzerland, or P.O. Box
112, Hong Kong.

This switching curve shows that dig-
ital systems using COS/MOS devices
can function reliably over a wide
range of operating voltage and tem-
perature. For example, the Noise
Immunity for COS/MOS systems is
45% of the supply voltage for any
voltage from 5 volts to 15 volts, re-
gardless of ambient temperature.
Also, logic systems designers can
confidently use RCA COS/MOS de-
vices in systems which utilize unreg-
ulated and poorly filtered power
supplies. For example, a 10 volt
supply with a + 5 volt ripple is a
reliable power source for a
COS/MQOS system!
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VOLUMETRIC EFFICIENCY. Big words
that explain why Allen-Bradley type CL
feed-thru capacitors are so small. Our
unique multi-layer concept shaves size
to a minimum, without affecting per-
formance. It took Allen-Bradley to get
filter capacitors down to their fighting
weight. Now rolled capacitors are no
longer a design alternative.

Concentric layers of proprietary Allen-
Bradley ceramic and noble metal elec-
trodes are fired together for unmatched
protection against moisture and con-
tamination. Rugged. Non-polar. With
lower inductance and far less noise.

EC70-12 © Allen-Bradley Comoany 1970

Voltages to 200 WVDC. Temperatures to
125°C. Capacities to 1.0 uF. High dielec-
tric strength and reliability.

Several styles and sizes are available
through your appointed A-B industrial
electronic distributors. For further in-
formation write: Marketing Department,
Electronics Division, Allen-Bradley Co.,
1201 South Second Street, Milwaukee,

Circle 68 on reader service card

Wisconsin 53204. Export office: 1293
Broad Street, Bloomfield, N.J. 07003
U.S.A. In Canada: Allen-Bradley Cana-
da Ltd., 135 Dundas St., Gait, Ontario.

ALLEN-BRADLEY




Technical articles

Digital designers have their own matchmaker, page 70

Performance of high-speed digital systems can suffer from
circuit-to-connector mismatches, which can cause serious
energy losses. The problem can’t always be solved by
adapting existing rf and microwave connectors. But pin-
and-socket units designed for the job are small enough to
accommodate IC packages and can handle 10 gigahertz.

Glass-mat laminates: wet blanket for color TV fires, page 76

The heated controversy over color television fires could be
cooled off considerably by a well-established insulating ma-
terial—glass-mat-reinforced laminates. Long used to meet

the stringent safety requirements of industrial applications,

the material offers color TV makers a number of attractions,
including flame and arc resistance combined with high strength.

With ion implantation, many things are possible, page 80

One of the things that already has happened is a 1,024-bit

by one-word MOS random access memory with a read cycle time
below 400 nanoseconds. Built by Mostek, the RAM owes its speed
to depletion-mode transistors, while low-threshold enhancement-
mode devices give the memory compatibility with transistor-
transistor logic. lon implantation puts both on the same chip.

It's a bird? It’'s a plane? Associative processors can tell, page 91

The complexities of air traffic control—including tracking

of hundreds of aircraft, isolation of potentially hazardous

courses, and display—may be too much for the conventional com-
puter. But then there’s the associative processor, which is supposed to
excel at searching through rapidly changing lists of random

digital data and performing arithmetic operations on many

pairs of numbers. That’s why the FAA will give an associative
processor its first real test this spring.

Double diffusion quintuples the speed of MOS, page 99

The portal to microwave MOS transistors is one window in a
standard mask. It's used by Signetics in two diffusion

steps to simply and inexpensively form MOS devices with a
1-micron channel length. That size channel can give microwave
transistors that rival bipolar devices in performance. Typical
results: 10-gigahertz maximum frequency, 7-decibel gain at

2 GHz, and a 4.5-dB noise figure at 1 GHz.

And in the next issue. ..

Ruggedizing a minicomputer . . . microwave building blocks with
Gunn oscillators . . . Josephson devices emerge from the laboratory.
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Successful matchmakers:
miniconnectors for digital ICs

With digital circuits operating at higher frequencies, mismatch can give
designers energy-reflection problems; available pin-and-socket units
are small enough to accommodate IC packages and can work at up to 10 GHz

by Robert Harwood, amp inc., Harrisburg, Pa.

] Circuit-to-connector impedance mismatch used to
be a problem mainly in the high-frequency world
of rf and microwave circuit applications. But switch-
ing speeds of digital ICs arc moving into that realm—
indeed, transistor-transistor logic circuits already
switch at speeds exceeding 0.5 nanosecond—and so
connections for these circuits also have to contend
with mismatch problems.

Now there’s a family of connectors that overcomes
many of the shortcomings of existing approaches.
These new chevron-shaped, pin-and-socket connectors
provide a good match for both 75- and 50-ohm char-
acteristic impedance systems for frequencies into the
gigahertz range.

Being specially designed for digital circuits, the
new connectors don’t encounter the tradeoffs usually
incurred with other approaches. For example, although
special connectors for rf and microwave systems can
handle frequencies in the range of digital system
requirements, they are much too large for intercon-
necting tiny medium- and large-scale integrated cir-
cuits. Moreover, conventional pin-and-socket and card-
edge conncctors, while permitting greater signal line
density, yield too high a mismatch.

The new connectors, on the other hand, are at
least smaller than the package to which they are
joined, and they can intermix dec and rf lines to reduce
line lengths and crossovers on a system’s printed
circuit boards. Furthermore, crosstalk can be as low
as —80 decibels. Finally, they requirc a low push-
together force while retaining a strong mating force.

Engineers familiar with pulse circuitry know only
too well about the effects of too much capacitance
in an interconnection system. With high-frequency
components of the signal shunted aside and prevented
from reaching the load, pulses are delayed and their
shapes are distorted.

These problems arc similar to those that crop up
when improperly matched conventional conncctors—
unmatched printed circuit, matched pe, and coaxial—
are used in pulse systems with fast rise times, which
operate with high frequencies. When high-frequency
components pass through the conncctors, they are
reflected by the connector-circuit mismatch and are
removed from the pulse train. The pulses are dis-
torted and delayed; power, which may be at a pre-
mium in some systems, is unnecessarily dissipated.

70

(To find how much cnergy is reflected, see “Me-
chanics of mismatch,” p. 73).

A circuit’s high-frequency response depends on the
rise time of the pulses:

_ 0350
o

where frequency fy, is in hertz and risc time t, is in
seconds.

The frequency response necessary to accommodate
the fast rise times of today’s electronic circuitry can
be quite high: magnetic memories with 10-ns rise
times producc frequency components of 35 megahertz;
metal oxide semiconductor circuits (1-ns rise time)
show 350-MIHz signals; and in fast-switching transistor-
transistor logic (0.5-ns rise time) signals go up to
0.7 gigahertz.

An impedance mismatch at the electrical connectors
joining two lines slows rise times because it reflects
high-frequency signal components back toward the
pulse source, The amount of reflected energy depends
on the degree of mismatch which, in turn, depends
on several factors.

One of the most important factors affecting a con-
nector is the physical length of the unmatched section
compared to the wavelength of the signal. The longer
the unmatched section, the more power it will reflect,
Thus, for proper high-frequency performance the con-
nectors should be as short as possible.

Another factor usually neglected in designing digital
circuit connectors is crosstalk, in which one signal line
is degraded by another’s output.

Crosstalk in multicontact connectors is largely due
to capacitive coupling between the closely spaced
contacts within the connector. Some crosstalk also
is caused by inductive coupling. Moreover, there’s a
tradeoff with respect to reflected cnergy: crosstalk
usually increascs as the connector size shrinks.

It’s relatively simple to obtain impedance matching
or impedance control when all the circuitry is in a
single planar device made up of active and passive com-
ponents on a flat diclectric substrate. Normially, inter-
connections between active and passive elements on
such a substrate arce flat conductor paths deposited
on one side of the insulating substrate and a solid
conductive shcet on the other side. This setup is
similar to microstrip. Impedances along the intercon-

fu
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nections are matched to a standard 75 or 50 ohms
by adjusting dielectric and conductor dimensions in
accordance with the substrate’s dielectric constant.

When such ICs are soldered directly to a printed
circuit board, the matching problem is minimal—the
physical distance from the device to the board is
extremely small. Any impedance mismatch .at this
transition would causc very little rf energy reflection
except at extremely high frequencies.

However, when devices on one pc board must be
connected to devices on another, trouble can begin.
Since thesc boards often are plugged into an inter-
mediate fixture, or mother board, any interconnection
between one board and another usually is lengthy
enough to produce significant energy reflection if a
mismatch exists. And with the usual point-to-point
backpancl wiring, mismatches are the rule. In fact,
no commercially available technique for point-to-point
wiring matches impedances throughout the wire run.

However, impedance can be matched to some de-
grec by using twisted pairs of wire for the more
critical signal paths. Here the insulating material, and
insulation and conductor diameters must be carefully
selected. Similar effects can be obtained from shielded
wire or coaxial cable. Nevertheless, impedance will
still be inismatched where conductors are terminated
at the point-to-point wiring posts—the match cannot
be maintained as wires fan out to reach the posts.

Where impedance matching throughout a system
is required, it’s achieved by the fixed geometry of
pc mother boards, either flexible or rigid flat cable,
or coax.

To join onc part of such a system to another,
unmatched connectors are by far the most commonly
used devices. They may be of the conventional pin-
and-socket type or the less expensive and more
popular card-edge units.

In matching these connectors to signal lines, it is

recognized that unmatched connectors are normally
inductive and have a high characteristic impedance.
Both parameters are functions of signal conductor-to-
ground conductor spacing and geometry. Hence, the
extremely narrow-diameter contact pins act more in-
ductive than capacitive. Because of their relatively
far-apart spacing, their characteristic impedance is
high. And since normally only one or two ground
lines are carried through a connector, spacing between
signal and ground conductors is even larger, boosting
impedance further.

Therefore, compensating such a connector involves
compensating for the high inductive impedances. One
approach is to place lumped capacitances on the pc
board at the connector termination, and using at
least one ground contact pin for each critical signal
pin. If the capacitances are near (less than a half
wavelength from) the connector’s inductive sections,
the effects of the inductive and capacitive sections
tend to average, and the connector appears matched.

A user-compensated pc connector will reflect signifi-
cantly less energy than its uncompensated brother.
This is illustrated in Fig. 1 which plots reflection
coefficient (p) as a function of position within the
connector and associated circuit using time-domain
reflectometry (TDR). The curves were made on a TDR
plotter for two card-edge connectors, one compensated
the other uncompensated. Standard pulse rise time
of TDR equipment is 0.15 ns.

In the test configuration, each connector joined a
microstrip daughter board to a microstrip mother.
One of the connector’s two rows of contacts carries
the ground plane; the other carries the signal lines.

The TDR trace shows that the uncompensated pc
connector reflects approximately 30% of the energy
from the microstrip circuitry. Although an attempt
could be made to compensate this connector by add-
ing a capacitive section on the boards, the connector

1. Mismatch. Nearly 30% of the high-frequency energy is reflected by a standard card-edge connector

as indicated (a) in this time-domain reflectometry trace. The connector does considerably better when compensation
is added (b)—reflected energy is down to 5%. Compensation is achieved by grounding a pin on each side of the
signal pin, and terminating them to special pads on the printed circuit board that's plugged in.
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2. Strong socket. Spiral or chevron-shaped socket

of new connectors exerts strong pressure on an
inserted mating pin. Even at 10 GHz, connectors are
less than a half-wavelength long.

also can be compensated within itself by including a
ground pin on each side of the inductive signal pin
to provide the required capacitance. These ground pins
then are connected to grounding pads, which also
add some capacitance to the system. Now the con-
nector reflects only 5% of the incident energy.

In the TDR trace of Fig. 1, the magnitude of the reflec-
tion coefficient is presented at each point along the
signal path. However, the distance scale along the X
axis—determined from the time it takes the pulse to
propagate down the interconnection system and return
—varies becausc the propagation velocity of the pulse
depends on the material’s dielectric constant. This
material changes, of course, as the signal passes from
one part of the interconnection system to the next.
Only relative distances are meant to be shown in this
and in the other TDR plots.

Inductive impedance elements in the TDR trace are
represented by portions of the trace above the p = 0
line; capacitive impedance elements present in the
trace arc represented by portions of the trace below
the p = O line. For a compensated connector, the
two impedances average out because the areas above
and below the p = 0 lines are about equal.

However, even in a compensated connector, if the
pulse rise times arc short enough, the inductive and

capacitive sections are not averaged together but
remain individually resolved. Each will reflect signal
cnergy, and the connector will not be adequately
compensated.

Several manufacturers offer compensated connec-
tors with several relatively larger contact pins already
built in. These pins, with their greater capacitance,
are used in place of the added capacitances.

Precision coaxial connectors are the best for use in
high-frequency matching. On a low-loss coaxial cable,
such connectors will handle frequencies to 18 GHz and
pulses with rise times as low as 10 picoseconds.

State-of-the-art performance for coupling pc boards
to cable can be obtained with the standard 7-milli-
meter precision connector manufactured by companies
such as General Radio and Precision Electronics. This
$50 connector, an inch in diameter, reflects only 0.6%
of the cnergy when joined to microstrip.

The subminiature SM series of coaxial connectors,
SMA, SMB and SMC might be more suitable; sizes are
half as large as in the standard.

An SMA connector mounted perpendicularly to
microstrip pe board and a rigid 50-chm coaxial cable
reflects less than 1% of the energy in the leading edge
of the 0.15-ns TDR pulse. In a right-angle configuration
interconnecting 50-ohm microstrip on mother and
daughter boards, the SMA connector reflects 2% of the
incident energy.

However, regardless of their improved high fre-
quency performance, coax connectors aren’t suited for
flat pc boards. Spacing between signal center lines
must be in inches, rather than in the mils needed for
high-density packaging. In addition, being designed
for thick metal chassis, they are difficult to mount on
pc boards. Few can be terminated via mass reflow
soldering techniques, as are conventional connectors.
Finally, most contain only a single contact pin, a
distinct disadvantage since most pc board modules
have multiple rf signal and dc power lines.

The new connector family is shown in its basic
pc board configuration in Fig. 2. They are pin-and-
socket devices with contacts less than one-quarter the
length of the contacts in the smallest conventional
card-edge connectors. Centerline spacing between
pins in a single row also is smaller—50 mils, against
100 mils. And the new connectors, whose character-
istics are shown in the table on page 74, have im-
pedances of 75 ohms and 50 ohms, allowing them to
match to both 75- and 50-ohm systems at frequencies

3. Flat cable. Chevron connectors can be used on woven- and ribbon-type transmission line. TDR trace
for connector on 75-ohm ribbon-type line indicates only 1.5% energy reflection.
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Mechanics of mismatch

Whenever a mismatch occurs, some part of the total
energy will be reflected at the discontinuity. For in-
finitely long lines (those that are longer than a wave-
length at the highest frequency considered), the amount
of mismatch is independent of frequency—it depends
| on impedance alone. For example, if a signal traveling
down a long line with a characteristic impedance of A
ohms encounters a long line of characteristic imped-
ance B ohms, the amount of voltage reflected by the
mismatch is expressed by the reflection coefficient,
where:

_ B-A
P T BFA

(For a 10% voltage reflection, for example, p = 0.1)
But if the B-ohms section were about a half-wave-
length or shorter at the signal frequency, this relation
no longer is exactly true.

A kind of impedance-averaging effect occurs; the im-
pedance looking toward the B-ohm line is modified
to a value somewhere between A and B ohms.
This new apparent impedance depends on the
| length of the B-ohm line compared to a half wave-
length, and the difference between impedance A and
B. Consequently, the value of the reflection coefficient

— 55 OHMS

decreases to somewhat less than the maximum value
expressed in the ratio (B—A)/B+A. One of the best
ways to determine the value is to use time-domain
reflectometry techniques.

A connector joining two transmission lines of iden-
tical characteristic impedance behaves like the B-ohms
section. If the connector’s length is appreciably less
than the signal wavelength, the impedance appears
invisible to the signal energy. This example is found
when connectors are used in relatively low-frequency
digital circuits.

But as the signal frequencies increase (wavelength
decreases) the size of the connector approaches one
wavelength, and it starts reflecting the high-frequency
energy. How the apparent mismatch varies as rise
times shorten is shown in the figure. For example, at
1 gigahertz, the highest frequency present in a pulse
with a 300-picosecond rise time, the wavelength is
only about two inches in a connector that uses diallyl
phthalate dielectric. This high-temperature-resistant
and sturdy thermosetting plastic material is used in ‘
many high-quality connectors. And even at frequencies
as low as 100 megahertz (3.1 nanosecond rise time), the
length of conventional connectors is an appreciable part
of a wavelength; an impedance mismatch may seri-
ously degrade the signal.

— —

TRANSMISSION LINE CONNECTOR

—
1

t
T

50 OHMS

!

- 45 OHMS

TRANSMISSION LINE

-
|

MISMATCH VS. RISETIME

as high as 5 GHz. With this capability, they can pass
pulses with rise times as low as 0.07 ns with little
distortion. And in some applications, the connectors
are suitable at up to 10 GHz.

Contacts within the connector are kept short be-
cause of the new chevron-shaped socket design (Fig.
2). This chevron shape exerts more pressure for its
length on a pin that’s inserted into it than an ordinary
spring-loaded card-edge socket.

Pressure is built up by the inserted pin which, in
effect, tries to “unwrap” the chevron. However, the
chevron’s pointed apex exerts a high pressure which
holds the pin tightly in the socket.

Mated length of a beryllium copper contact is 160
mils; diameter is 30 mils. With staggered rows of con-
tacts, as shown in the figure, spacing between con-
tact lines can be halved to 25 mils, allowing greater
signal-line density. For example, a two-row, 16-pin
connector measures only 7i¢ inch across.

Because the contacts are so short—less than a half
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wavelength at 10 GHz—energy reflection at the low
gigahertz frequencies is negligible. By carefully select-
ing the connector dielectric material and controlling
the contact spacing and dimensions, mismatches can
be reduced still further.

Crosstalk varies with the connector’s impedance
and the pattern of the signal wires, as shown in the
table. At about 1 GHz, crosstalk can be as low as —80
dB in the 50-ohm connector family; in the 75-ohm
family it’s —60 dB. At best, crosstalk in a conventional
edge connector is only —20 dB.

Set in place in an actual application, the chevron
connector’s reflected energy is low indeed. Connected
to 75-ohm microstrip, in a mother-daughter board
configuration a 75-ohm connector reflects less than 1%
of the incident energy, as measured in a TDR test.
This performance is about as good as that of an ex-
pensive precision coaxial connector. And a 16-line
card-edge chevron connector pair costs less than $4.

The chevron unit can also be used with 75-ohm,
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4. Contact clusters. Chevron-shaped contacts are small enough to be used in a connector for
subminiature, 45-mil, semi-rigid coax. Joining the coax to 50-ohm microstrip, the connector
reflects about 0.8% of the incident energy, as shown by this TDR trace.

5. Variety. Two applications for 50-ohm chevron-type connectors include the combination of
two rf lines with 10 pulse and dc lines for two IC substrates mounted inside a hermetic package (left),
and signal and dc lines for mother-daughter board packaging of MSI devices (right).
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round-conductor, ribbon-type transmission cable,
which has 25-mil conductor spacing. When used with
two such cables, the connector reflects about 1.5%
of the energy, as shown in the TDR plot of Fig. 3.
Crosstalk in the connector when one ground is shared
between two signal lines is relatively high: —22 dB
at 1 GHz. But the ribbon cable itself offers just as
much crosstalk as an equal length of connector so
the performance is relatively adequate. An unshared
ground pattern will reduce crosstalk levels to below
—60 dB.

To make a 50-ohm connector from the 75-ohm unit
the spacing between the pins is decreased from 50
to 42 mils and the pin pattern is altered to form three
rows of contacts instead of two, as shown in Fig. 4.
These changes yield greater isolation because a cluster
of four ground pins surround each signal pin. This
technique cannot be used with the 75-ohm connector
because, to maintain <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>