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Take a peek at the IEEE show minicomputers. Then take a tour
without moving from your desk. of the exhibit aisles and check
Start with the technical sessions the specs on the new op amps,
and listen to the latest in your or maybe that spectrum analyzer.
specialty, whether it's LS| or Hurry! The show starts on p. S2.




Introducing: “The Portables” from HP

TRACE ALIGN

CAL 1 VOLT
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ASTIGMATISM

Shown: 1701A delayed-sweep version

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) let you measure T2L
pulse timing and propagation delay.

And its simple-to-use delayed sweep
allows expansion of complex wave-
forms, for 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 even 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 than 20% 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

INFORMATION RETRIEVAL NUMBER 242

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.
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Scopes are changing.
Are you?
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Monolithic Memories bipolar
1024 bit field programmable ROM

Introducing the in-
dustry’s first 1024 bit bipolar
programmable Read Only Memory.
Because you program it in your own facil-
ity, you save expensive masking charges

and time delays for new bit patterns. With
programming time cut to minutes, you won’t \§

be sitting there with an idle system waiting
six weeks or more for parts. And, think how
happy your customer will be if you replace
a ROM in the field in minutes. :
MMI field-programmable ROM’s are
easy to program. A low 20mA applied to
the proper leads, using any test equipment,
and your ROM is programmed. If you don’t
have test equipment, we’ll sell you a port-
able field-programmer at nominal cost that
can be plugged into any common electrical
outlet. Or, have your MMI distributor
program them for you the same day.
Sooner or later you’ll need that
programmed ROM in production quantities.
That’s where our MM6200 ROM comes in.
Only M M1 ofters pin for pin com-
patibility and interchangeability between
our 1024 programmable ROM (MM6300)
and a 1024 bit mask-programmable ROM
(MM6200) . Both are bipolar; both organ-
ized as 256 words by 4 bits, have an access

time of 50 nsec and low power

& dissipation of 0.35 mW /bit.

. Both have full address de-

coding on the chip,

b are directly DTL/
&, TTL compatible

B and have open

i, collector

for easy memory
expansion. And they

come in a standard 16 pin
ceramic dual in line package.

The programmable ROM, MM6300, is avail-
able from stock at below 7¢ a bit in 100

unit quantity. The MM6200, with a four
week turn around time, is priced at less than
2¢ a bit in 100 lots. Pick a winner, call,
TWX, telex or write today.

Monolithic Memories

Monolithic Memories, Inc., 1165 East Arques Avenue, Sunnyvale, Ca 94086
(408) 739-3535 TWX: 910-339-9229 Telex: 356-301
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LED Test Instrument

The human eye is
the best test instrument
for selecting visible LED'’s.
Brightness and uniform

with a red diffused lens
and comes with a panel
mounting clip. It’s also
available with water clear,
white diffused or red
clear lens.

Both these LED’s
operate off TTL/DTL logic
levels and consume next
to nothing in power.

strength and design, We ha.\ve lots of other
L] st low cost discrete LED’s
reliability and cost — our d

ETya Foe R e ’—’ Gt as well — all avanlab}e from stock.
If you call or write us, we'll send
The RL-50 second source for the MV-50, packs

Y i ) you a free sample of the RL-50 or
all these advantages in a tiny, strong axial- the RL-2 with the panel clip. Put

(/ o, \ it to the eyeball test. We'll also
) W tell you about our opto-
It can be mounted flat, with leads soldered - isolators, infrared

across terminals or on the edge of the PC card. emitters and seven segment displays and send you

Our Red-Lit 2 is a plastic LED The bright guys a copy of our product guide.

radiation from device to
device are two criteria
Litronix LED’s can match
against all other emitters.
There are other
criteria — package

lead package. We didn’t invent it, but w
make it a little brighter and stronger.

litronix

LITRONIX, INC. 19000 Homestead Road Cupertino, California 95014 Telephone: (408) 257-7910 TWX: 910-338-0022
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The Magn

HP’s got a great new idea in counters: buy
one that just fits your specific application — with-
out paying for extras you'll never use. Yet make
your choice from a family of six counters with
a wide range of unique features, at prices so low
you'll wonder how we did it.

You'll get all the things you expect from
our 5326 and 5327 family of counters: totalizing,
frequency, ratio, period and time interval

" measurements, in a range of 50 MHz or 550 MHz.

In addition, they let you perform tasks no
counters could handle before.

For instance, you can now do IC logic
timing testing simply and economically with 15
picosecond resolution. HP’s unique time interval
averaging mode makes it possible! (Request
HP Application Note 129 for the story.) Price
is just $1195 for a 50 MHz unit and $1795 for
the 550 MHz model with this powerful time
interval capability.

s

SAMPLE RATE

RESET
FasT woRM WOLD .




ificent Six.

For just $355 more you can get a counter Suppose you just want the basics? Our
with a DVM built in. So you can do things like frill-free models will supply them with trouble-
measure rise times more rapidly, simply and free, simple operation. They’ll cost you $950 for
accurately than with a scope. And you can check 50 MHz, $1495 for 550 MHz.
external dc voltages with it, too. Add a $60 HP Your HP field engineer has the 5326 /27
11096A Probe if you need rf voltage measurements. data sheet that tells the complete story about

Want programming capability? Our options these precise new counters. Or write to Hewlett-
will permit remote control of all front panel Packard, Palo Alto, California 94304; Europe:
functions, including trigger levels and attenuators. 1217 Meyrin-Geneva, Switzerland.

02102

vy Computer interface is easy
NN
q ' ! l and costs less than ever.

cuANNEL §
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See them in action
at L.LE.E.E.

HEWLETT .hp: PACKARD

" Counters that promise a lot and deliveritall.



This

Sweet

MICROVOLT
MULTIMETER is
SENSITIVE to 1uV,
STABLE within 2 uV/day
and easy on the budget at
$545

1680 DIGITAL MULTIMETER

Users call it “the-how-sweet-it-is-meter’.
But it's really the Model 160 that. ..

e MEASURES WITH DIGITAL ACCURACY
Voitage — 1 uV to 1000V
Current — 0.1 nAto 2A
Resistance — 0.1 Q) to 2000 M QQ

* 100% OVERRANGING
"o ANALOG and OPTIONAL BCD OUTPUT

* MANY MORE SWEET PERFORMANCE FEATURES
SEND FOR FULL DETAILS AND YOUR FREE “HOW SWEET IT IS” BUTTON

K KEILTLTE LY
INSTRUMENTS

i U. S. A.: 28775 Aurora Road, Cleveland, Ohio 44139
Europe: 14, Ave. Villardin, 1009 Pully, Suisse
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letters

We're taxed with a slip
on airline taxation

We were very interested in the
Washington Report item in the
Nov. 22, 1970, issue (ED 24, p. 41),
which states that the airlines want
a bigger say in R&D by the FAA.

We think it is important that
the users of the airspace and the
airports have a stronger say in
the research and development work,
and, certainly, we do not quarrel
with the airlines’ attempts toward
this end.

However, in reporting this item,
it was pointed out that the airlines
are seeking this as a result of pay-
ing higher taxes since the passage
of the Airport and Airways Devel-
opment Act. I think this might be
very misleading to many of your
readers. The airlines were relieved
of much taxation by this new act.
They pay absolutely no federal tax
on gasoline or jet fuel. Prior to
this act, there was a federal tax on
gasoline used by the airlines. The
airlines are taxed for the weight of
each aircraft in use, but simultane-
ously with the enactment of this
new tax, the airlines were permit-
ted to round off fares to the next
highest dollar, which not only re-
covers the tax but provides in-
creased income over and above the
amount paid for the weight of the
aircraft.

The airline passenger and freight
shipper are being taxed more heav-
ily than in the past. But I think
you will agree there is a great deal
of difference between a customer
paying a tax for which the airlines
are merely a collecting agent, and
the airlines themselves paying the
tax.

C. Spence
Vice President, PR
Aireraft Owners and
Pilots Association
Washington, D, C.

World survival
calls for new goals

Sir:

The letter from Charles A. Cady
in the Dec. 6, 1970, issue (ED 25,
p. 7) raises more questions than it
answers. Although there may be no
final answers to the problems posed
by the article, “How Do We Com-
pete with ‘Japan, Inc.”?” (ED 19,
Sept. 13, 1970, p. 100), and Mr.
Cady’s discussion, we must work
out better solutions than have been
proposed.

What Mr. Cady seems to suggest
for the U. S. is a “partnership” be-
tween government, industry and
labor for “a common goal, for the
common good,” such as seems to
prevail in Japan.

The “common goal” in Japan, as
I understand it, is to supply the
world’s population with transistor
radios, tape recorders, TV sets and
small cars, When government, in-
dustry and labor in the U. S.) and
France, Great Britain, Italy, West
Germany, et al) unite for the same
“goals,” who buys all the “goodies”
produced in ever greater quanti-
ties? And what about the needs of
the world’s people for the common
necessities—such as clothing, shel-
ter, cooking utensils and sanitary
facilities? Where will the raw ma-
terials for these needs come from
if most of them go into the making
of “goodies”?

Goals for the common good of
national groups became invalid
with the coming of the Space Age.
World survival calls for interna-
tional goals. The real answer would
seem to be internationalization of
all world production facilities and
rationing of all world resources,
rather than further “nationaliza-
tion” of economies.

Isadore Wolf
790 Kimball Ave.
Yonkers, N. Y.

Electronic Design welcomes the opinions of its readers on the issues raised
in the magazine’s editorial columns. Address letters to Managing Editor, Elec-
tronic Design, 850 Third Ave., New York, N.Y. 10022. Try to keep letters
under 200 words. Letters must be signed. Names will be withheld on request.
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» Exactly
your
speed.

Servo-Tek’s Speed Indicating
System takes the precise rota-
tional speed of your application
and displays it on an easy-to-
read meter. And it tells you re-
peatedly and accurately even
on the most delicate machinery.
A temperature-compensated low
torque d-c generator and a
taut-band meter movement as-
sure a maximum error of less
than 1% of full scale reading.
Use it as a watchdog on any
industrial application where
sensitive speed indication is
necessary. The attractive de-
sign of our Model ST-926 mod-
ernizes any application and
comes in a standard version or
tailor-made with bi-directional
indication, special scales and
ranges, and with color coding
for multiple readouts.

SERVO-TEK PRODUCTS COMPANY

1086 Goffle Road, Hawthorne,
New Jersey 07506.

SERVO-TEK

PRODUCTS COMPANY

For complete specifications
write for our colorful
technical sheets.

INFORMATION RETREVAL NUMBER 5



It you're reed-switching
510V 510 ma loads

[as in keyboards and IC packages),

there’s a good,small but growing company
ing good, small reed switches
you should know about:

GENERAL REED

A31
090 x .560 max.

A19 A14
125 x .800 max

In the last seven years, General Reed has designed and pro-
duced many millions of high-quality, miniature magnetic reed
switches of Form A and Form C types. Expansion of our manu-
facturing, including the installation of over 1000 sq. ft. of Class
3-4 clean room facility, has now increased our capacity to de-
liver highly reliable snap-action reed switches in quantity, at
competitive prices, to meet your requirements. Many standards
can be shipped immediately from stock, specials in as little as
three days depending on the characteristics you need. General
Reed quality assurance techniques include on-line testing of elec-
trical characteristics . . . production in controlled clean room
areas . . . heat-treating in controlled atmospheres for precise
control of magnetic and mechanical properties . . . mechanical
run-in of at least 100,000 operations for all switches . . . micro-
scopic inspection for all Form C switches.

100 x 800 max

cos5
A30 125 x .650 max

100 x .650 max

To achieve low and stable contact resistance throughout the
operating life, General Reed selects from over 50 different com-
binations of noble contact plating materials specially developed
to match a wide variety of specific load requirements. This capa-
bility alone offers significant advantages in difficult minimum-
current switching applications, such as keyboards and other
solid-state circuit interfaces, where erratic contact resistance has
been a frequent problem.

Low bounce, long life and relatively high immunity to vibra-
tion, shock and temperature extremes are characteristic trade-
marks of General Reed switches. Call or write the Sigma stocking
distributor near you for full details — or contact General Reed
Division, Sigma Instruments, Inc., 170 Pearl St., Braintree, Mass.
02185 / Tel. (617) 843-5000.

GENERAL REED

DIVISION OF SIGMA INSTRUMENTS INC.

INFORMATION RETRIEVAL NUMBER 6
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Room
for

improvement.

Until now, most rack and panel and I/0 connectors came
with contacts spaced at .150”. Or wider.

Which meant that your dense forest of .100” center
connections had to spread out whenever it came to an
R/P connector.

Or your standard .125” center automatic-wire-
wrapping grid had to lengthen stride to accommodate an
1/0 connector.

No more.

Our new crimp-and-insert mini-Varilok™ contact
fits easily, with no sacrifice of electrical or mechanical
integrity, into .100” or .125” center plugs and
receptacles.

R/P connectors with mini-Varilok contacts on .100”
centers (Series 8026) are less than half the size of their
.150” counterparts. They’re suitable either for the rigors
of military service or the air-conditioned comfort of a
computer room. And they have all the options you’ll
need: 33-contact connectors with plastic covers;
75-or 117-contact connectors with metal covers;

cable clamps;
jackscrews; polarizing hardware.

For 1/0 applications you
can use the same connectors,
mating them with modular
receptacles (Series 5540). The
receptacles—a keyed connector-
center module, contact modules, and
polarizing hardware modules—have
Varicon™ contacts, ready for wire-
wrapping. Your choice of 33, 75, or 117
contacts on .100” centers, 55 or 79 contacts
on .125” centers.

When you’re ready, you’ll find all these
connectors, all ready, at your Elco distributor. In the
meantime, to get your copy of our new 1971 R/P and I/0
connector guide, write us at Elco, Willow Grove Division,

Willow Grove, Pa. 19090. Elco, Huntingdon Division, ™
Huntingdon, Pa. 16652. Elco, Pacific Pivision,
2200 Park Place, El Segundo, California 90245.

Improvements.

W

.100"'/.125" square grid
input/output, rack & panel
and plate connectors

Send for your 1971 Design Handbook
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Small links in
making
a stronger system.

Weinschel’'s advancements in the subminiaturization of
microwave components are reflected in its increasing
number of such devices. ¥ Mini-Components are big in
Performance and Reliability, and low in Price. ¢ Mini-
Components feature time proven, quality resistive films
and stainless steel Type WPM connectors which mate
nondestructively with SMA connectors.

Subminiature Fixed Attenuators—

Models 3M and 4M—dc to 12.4 GHz and dc to 18 GHz
ranges, respectively—have.a 2 W power rating and flat
broadband response, and are small size (1.2” to 20 dB;
1.85” to 60 dB)—ideal for high-performance systems.

Model 9 Mini Pad has a dc to 26,5 GHz range with flat
response. Measuring 1%” long by %” in diameter, power
rated at 2 W, and available up to 30 dB, it offers a unique
combination of performance and size suitable for many
ECM applications. WPM-2 connectors have improved life
and repeatability.

Model 21, a dc to 18 GHz medium-power unit rated at 8.75
W in 3 dB value down to 5 W in 20 dB value, is only 1.52”
long. Having excellent performance, it is suitable for all
medium-power applications.

Mini Step Attenuators—Model 9000 series, available in 5
frequency ranges (includes dc to 18 GHz) and 5 attenua-

MEET OUR

tion ranges (to 99 dB in 1 dB steps), measures only 1.62”
in diameter by 1.13 to 3.30” in length (varies with attenua-
tion range). A size perfect for mounting in compact areas.
Features are flat frequency response, 2 W power rating,
and repeatability of better than 0.05 dB. They will make
your system a Step Ahead in performance and reliability.
Mini Power Divider—Model 1515 accuratly divides power
over dc to 18 GHz range. Rated at 1 watt CW input. Power
division is nearly constant 6 dB (within =0.5 dB to 18
GHz).
Terminations and Mismatches—Models 1406 thru 1408,
Mini-Terminations and Model 1412, Mini-Mismatches op-
erate to 18 GHz. They are perfect for applications which
require low SWR or SWR be precisely known for calibrat-
ing equipment. Units are rated at 0.5 W input and are less
than 0.60” long. Terminations are available
in two types: precision with extremely low
SWR, and general purpose with a low price.
For detailed information on P Mini-Com-
ponent Family, contact your local representa-
tive, or call:
Tomorrow’s Microwave
Technology Today
WEINSCHEL ENGINEERING

Gaithersburg, Md. 20760 Tel: (301) 948-3434 TWX: 710-828-9705

VISIT US AT BOOTHS 3632/3634—THE 1971 IEEE CONVENTION, MARCH 22-25 IN NEW YORK CITY.
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If you judge computer power

by cycle time,

lots of luck.

You'll need it. There's a big difference between raw cycle
time and ‘‘getting-the-job-done’ time. If you select a mini-
computer based solely on the first parameter, you're invari-
ably going to have trouble with the second one. That's why,
ever since we first hung out our shingle. we've built all our
computers with one guiding philosophy in mind:
computers should work smart, not hard. Instead
of resorting to raw cycle time for their speed,
they should offer built-in features that assure fast
program execution. That's true computer speed.
True computer power. Thanks to this philosophy,

we've put together the best 16-bit computers on the market.
Not “one of the best.”” The best. Bar none. With our Models
116 and 216, you get the kind of features that ‘‘get the job
done™ fast: 122 basic instructions (over 500 with Microcod-
ing), three Direct Memory Channels, Hardware Multiply/
Divide, and Vectored Priority Interrupts. Just to
name a few. For full details on these powerful,
but easy-to-apply computers, write us today.

COMIPUTER AUTOMATION, INC.

895 West 16th Street - Newport Beach, California
92660 + Phone (714) 642-9630 « TWX 910-596-1377




A new cost-saver...
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P F PP PP P F PP PR

Yy r

X \ 1\ \\\-\‘\, Y \\.\i\

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 .125 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 to 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 CORPORATION
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April 12-15
National Telemetering Confer-

ence, (Washington, D. C.) Spon-
sor: IEEE. H. B. Riblet, Johns
Hopkins Univ., 8621 Georgia Ave.,
Silver Spring, Md. 20910.

CIRCLE NO. 407
April 13-16
INTERMAG, International Mag-
netics Conference (Denver, Colo.)
Sponsor: IEEE. Bernard F. De-

Savage, U. S. Naval Ordnance
Laboratory, Silver Spring. Md.
20910.

CIRCLE NO. 408
April 28-30

SWIEEECO, Southwestern IEEE
Conference & Exhibition (Houston
Tex.) Sponsor: IEEE. W. J.
Groves, Texas Instruments, Inc.,
P. O. Box 66027, Houston, Tex.
77006.

CIRCLE NO. 409

MAY 1971 ]
W T F S
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JEN4Eas=6 7 .8
10 11 12 13 14 15
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[E7E
May 10-12

Electronic Components Confer-
ence (Washington, D. C.) Spon-
sors: IEEE, EIA. R. D. Allan,
EIA, 2001 Eye St., Washington,
D. C. 20006.

CIRCLE NO. 410
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NEW FrOm POWER/MATE CORP.

TN/ e

a complete
line of LOW PRICED
MINIATURE

POWER SUPPLIES

119 MODELS
VOLTAGE OUTPUT TO 48 VDC
CURRENT OUTPUT TO 2 AMPS.

The Mini/Mate series provides a new level of performance, quality, and reli-
ability, previously unattainable, plus they are a pin for pin replacement for other
manufacturers supplies. The new series is particularly appropriate for use in mod-
ern designs which make use of linear and digital integrated circuits, operational
amplifiers, decimal displays and other related semi-conductor circuitry.

All Mini/Mates may be printed circuit board or chassis mounted. The output
of all Mini/Mates may be trimmed to precisely adjust the DC voltage to your
circuit needs.

THE MINI/MATE SERIES IS A CROWD PLEASER THAT GIVES YOU . . .
PERFORMANCE . SELECTION . PRICE . DELIVERY

119 MODELS WITH OUTPUT VOLTAGES FROM 3.6 TO 48 VDC & CURRENT TO 2 AMPS.
* * FIVE YEAR WARRRANTY x x

CREATED BY POWER/MATE . . . the leader in DC Power Supplies. Big power,
small power and in between . . . POWER/MATE CORP. is your “one-stop-source”
for all power supply needs. After all, PMC offers you the widest choice of power
supplies anywhere. ;

QUANTITY DISCOUNTS AVAILABLE . . . SEND FOR
I e FREE FULL LINE CATALOG

e Giving . . . Specifications, Model Nos. and Prices.
Minjmate...
gdgao

nwagture ecapsaleied mocuts DC pomer supphies

POWER/MATE CORP.

POWER MATE GIVES YOU

SAME DAY SHIPMENT

514 S. RIVER STREET, HACKENSACK, N. J. 07601
Phone (201) 343-6294 / TWX 710-990-5023
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“Choosing the right
digital voltmeter”

Product Manager, Charles Newcombe
gives you some inside tips on
choosing the appro;)riate digital
voltmeter for your task.

““The single most important
point to remember in
choosing a digital voltmeter is credibility. That
is, you must have confidence in the measure-
ments made. When a Fluke voltmeter records

a measured volt, you know you have received an
accurate reading . . . you can believe, brother.

““Next, get yourself a DVM with the accuracy
and stability needed for a given job. Fluke digital
voltmeters are available in seven different
models with certified guaranteed accuracies
down to 0.004% and sampling rates up to 400
‘per second. Fluke voltmeters are so stable they
seldom require recalibration more than once

a year. And they are designed to work in a wide
range of environmental conditions. As a matter
of fact, Fluke off-the-shelf DVM'’s meet

or exceed many military specifications.

“Get yourself a DVM that won't always be out
of service for maintenance or repair. Fluke
DVM's use our unique recirculating remainder
analog-to-digital conversion circuitry. It uses
far fewer components than other methods.

So, as the parts count goes down, the reliability
goes up. And as a bonus feature, power drain is
low, so we can give you true battery portability.

Here’s one of our two new voltmeters.
The Model 8200A is a fast systems
DVM featuring 400 samples per second,
60% overranging, autoranging and
remote programming. Accuracy is

0.01%. Prices begin at $995.

Our DVM’s are burnout proof, which is just
another neat little trick to minimize downtime.

“’Don’t handicap yourself with digital voltmeters
that can’t be updated in the field as your needs
change. Fluke meters let you drop-in circuit
boards at anytime to expand measurement
capabilities or tailor the instrument to systems
application. Our wide range of options includes
such things as millivolts (with 1 microvolt
resolution), 4 wire ratio, AC-AC ratio and 4
terminal ohms. Isolated digital or printer output,
and isolated remote control with memory were
designed for direct computer interface—

not just add on adaptability.

“Buy a new voltmeter with all the circuit
refinements and convenience features that make
it a genuine pleasure to use. Fluke meters give
you autopolarity, autoranging, pushbutton
function and range selection, and floated and
guarded circuitry. All Fluke DVM’s have an
extra digit for 20 to 60 percent overranging.

“Don’t fall for the price fallacy. When we
introduced Fluke digital voltmeters a few years
back, we offered them at a price that curled our
competitor’s hair. We did it by engineering
the complexity out of the instrument.

We did it by not taking the ‘me too’ path.

““We've got a full measure of new information
on the complete line of Fluke DVM’s. We'd
like to send you a copy. Call us here at the
factory, or better yet, cantact your

nearby Fluke man.”

Here’s the other, the new Model 8400A
with the big accuracy spec, 0.004%

for 90 days, 0.01% per year.

Base price is $2450.

o

$119999="

Fluke, Box 7428, Scattle, Washington 98133. Phone: (206) 774-2211.
TWX: 910-449-2850/In Europe, address Fluke Nederland (N.V.),

P.O. Box 5053, Tilburg, Holland. Phone: (04250) 70130. Telex: 884-50237/
In the U.K., address Fluke International Corp., Garnett Close,

Watford, WD2, 4TT. Phone: Watford, 27769. Telex: 934583.
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THE QUALITY
AND PERFORMANCE
COUNTER LINE

Featuring the Model 101B
MULTI-FUNCTION
COUNTER

¢ 5-50 MHz counting range
e 50 mV, RMS sensitivity

o1 us time interval
resolution

o Frequency, totalize, period
average, ratio and time
interval modes

e BCD output
e4'% x 7% x 9 inch case

e FCC type-approval

NO3-174
101B. 7 digit. . ... .$815
1018 6'digit.........., $695

PRINT OUT
with the Model 511A
digital printer, compatible
with most counters.
Compact (only 4% inches
high), 21 columns at up to
3 lines per second, auto
zero suppression, BCD input
and a price of only $1195.

For more information on
any of these priced-to-fit
instruments, call or write :

Monsanto
Electronic Instruments
620 Passaic Avenue
West Caldwell, New Jersey 07006
(201) 228-3800

ELECTRONIC DESIGN 6, March 15, 1971

Monsanto

INFORMATION RETRIEVAL NUMBER 13

Select the Counter
that suits your needs.

Il 100B, 40 MHz

Counter-Timer. . ..

101B, 50 MHz
Counter-Timer. . . .

103A, 20 MHz
Counter-Timer. . . .

Rl e LD

i 2GS 69h

ol S420

104A, Variable
Time Base C/T.....

105A, 512 MHz
Counter-Timer

106A, Up Down
Counter-Timer. .........

el 14

107A, Computing
CoOUNTer . v i b bt sy

109A, Dual Limit
L7 TV 11 ) {1 o g S S AR EPRat C et

110B, 150 MHz
Counter-Timer

114A, 150 MHz
Fraq, Counter . &« v

120A, 512 MHz
Auto /Programmable
Gl s e o $2195

Il More coming.
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In one instrument package...
Signal Generator « Sweeper
Frequency Synthesizer

Applications: Features include:

Automated Test Systems * Frequency settable to 1 Hz resolution
General Lab ¢ Remote programming

Military & Government ¢ Digital frequency setting

Model RF-808 Generator/Sweeper * High signal power output

offers the benefits of three different * FM, AM and pulse

instruments . . . all for $3,576. Covering * Automatic or manual sweep

the frequency range of .05 MHz to * Stability 5 parts in 10° per day

80 MHz in 1 KHz steps, the RF-808 * Solid state

combines generator and sweeper Write today for free literature on the RF-808
versatility with synthesizer accuracy . . . and on the RF-815 Power Amplifier,
and programmability. tunable from 10 MHz to 500 MHz, and the

RF-805 80 MHz wideband Power Amplifier.
Accessories include: 10-watt Impedance
Transformers, 20-watt 2-way Power Com-
biners, 40-watt 4-way Power Combiners,
Filters, Splitters, etc.

See Us At IEEE Booth No. 3308

The RF-808, 5% inches high, can be
rack-mounted with panel adapter.

RF COMMUNICATIONS, INC.
Electronic Instrumentation Operation ¢ Phone: 716-244-5830 ¢ TWX: 510 - 253-7469
1680 University Avenue * Rochester, N. Y. 14610 « A Subsidiary of Harris-Intertype Corporation
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Speed Up And
Power Down With

No. 11-71

SEMICONDUCTOR

Wi

PUBLISHED BY MOTOROLA SEMICONDUCTOR PRODUCTS INC.

MECL \GGG4

Introducing MECL 10,000 logic — a
new logic family to try on your computer
for size. Planned to be strong in com-
plex function circuits, MECL 10,000
logic is chacterized by high speed oper-
ation (typically 2 ns propagation delay
per gate), low power (25 mW dissipation
per gate), and toggle frequency to
150 MHz.

Prime application areas are large and
small computer central processing units
as well as high-speed peripherals, plus
high-speed digital communications, te-
lemetry systems, and instrumentation.
System designers in these areas will dis-
cover that the 10,000 series is tailored
for their use, for example:

e Slow rise and fall times (3 ns edge
speed) so that conventional system
layout can be used.

e Minimal change in system operating
characteristics over a + 10% supply
and 0 to 75°C temperature variation.
Expensive power supply regulation is
not required.

e Wired-OR capability plus availability
of complementary outputs simplify
design, minimize package count.

e Low noise and crosstalk generation.

e Easy transmission-line driving espe-
cially for twisted pair and 50Q cable.

e Compatibility with MECL III for
higher speeds where required.

MECL 10,000 functions now avail-
able include the MC10109, a dual 4-5
input OR/NOR and the MC10119 3-3-
3-4 input OR-AND gates; the MC10131
dual D master-slave flip-flop, and the

For details, circle 211

MC10181 4-bit arithmetic unit, capable
of 16 arithmetic functions and 16 logic
operations.

Additional MECL 10,000 devices to
be added in 1971 include 11 gate func-
tions, 2 line receivers, 5 more complex
functions, and additional memory ele-
ments such as a dual D latch, a dual J-K
master-slave flip-flop, a 64-bit RAM, a
256-bit fusible link ROM, a 4-bit uni-
versal counter, 4-bit universal shift
register, and others.

MC10109, MC10119 and MC10131
are supplied in 16-pin dual in-line ce-
ramic packages at 100-up prices of $2.00,
$2.50 and $7.00 respectively. MC10181
is available in 24-pin dual in-line plastic
at the 100-up price of $20.00.

MECL 10,000 invites comparison —
you’ll find we eliminated the alternatives.
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MC2255

MOS

Shift Register

l

General Purpose Logic Element
Doubles As TTL-MOS-TTL Interface

Two new MOS general purpose logic
elements are ready to serve on your
breadboard or in your system. The low-
threshold MC2255L and its high-thresh-
old mate, MCI1155L, are P-channel
enhancement mode devices that can pro-

Quad Gates Up Logic Design
Power Of Low-Power MRTL

Your logic design options for low-
power systems are greater now that quad-
2-input AND, NAND, and OR gates
have been added to Motorola’s plastic-
packaged mW MRTL — intrinsically a
NOR logic family. The new devices are
the MC9723P/MC9823P AND, the
MC9724P/MC9824P NAND, and the
MC9725P/MC9825P OR gates.

The MRTL family of resistor-transis-
tor logic offers the industry’s broadest
selection of low-cost circuits. Plastic-
packaged mW MRTL is for your use
in medium-speed, low-power systems
where maximum economy is paramount.
With their low, 12 mW power dissipa-
tion, the new quad gates are ideally suited
for use in medical electronics and port-
able, battery-operated equipment where
low power drain is essential.

The quads come in two temperature
ranges: the MC9700 devices for the +15
to +55°C range and the MC9800
devices for the 0 to +75°C range. Each
is supplied in a rugged 14-pin, dual
in-line plastic package (TO-116). Ce-
ramic packaging is available on request.

Pricing in 1k to 4999 quantities is low
— just $1.05 — MC9723P/M(C9823P,
$1.15—MC9724P /M(C9824P, and $0.95
— MC9725P/MC9825P.
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vide a variety of NAND, NOR and
functional gate configurations.
Through straightforward external con-
nections, you can obtain the single or
dual 3-input NOR, the inversion, the
2-input NAND, the Exclusive-OR, the
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2-wide 4-2 input AND-OR-INVERT or
nearly any simple function you need.
In addition, because of its low-threshold
characteristics and its flexible configura-
tion, the MC2255 can interface both
ends of a MOS circuit. A single MC2255
can, for example, translate levels from
TTL to MOS and back to TTL (see
illustration).

The logic elements are essentially com-
prised of a three-input NOR section and
a three-input NAND section with all
useful gate, drain and source connections
brought out for full logic flexibility. Each
device has low input capacitance for
fast switching and low drive current
requirements. Typical NOR capacitance
is 2.5 pF per input and typical NAND
capacitance is 3.5 pF per input. Input
and output leakage for both is a low 1.0
pA (max), and all inputs are diode pro-
tected. And, as an added feature, gain
ratios are indicated on the data sheet.

Both logic elements are available now
from your Motorola distributor in the
14-pin, dual in-line, black ceramic pack-
age for the 100-up price of $4.40 each.

Get Best High Frequency Performance
At Any Gain With MC1748 Op Amp

In the many applications where the
MC1741 would be the perfect op amp if
only it weren't internally compensated,
the MC1748 is the answer!

The MC 1748 lets designers trade internal com-
pensation for optimum circuit performance.

Why? Because it is an MC1741 — less
compensation.

You get the same output short-circuit
protection, the same offset voltage null
capability, the same wide common-mode
and differential voltage ranges, provid-

ing input protection up to 30 V, the same
low power consumption, and virtually
the same specs. The difference is that
now you can tailor your design for the
optimum slew rate/high frequency per-
formance at the required gain.

But that’s not all. Compared to the
former industry standard noncompen-
sated op amp, which required 2 capaci-
tors plus a resistor, the MC1748 is com-
pensated with a single 30 pF capacitor at
unity gain. And the input overvoltage
protection permits operation as a volt-
age follower with a 24 V p-p swing or as
a large input swing voltage comparator.

The MC1748 is dandy for use as a
summing amplifier, integrator, inverting
or non-inverting amplifier, unity-gain
voltage-follower, or in any general pur-
pose application for a differential input,
class AB output amplifier.

Packaged in the TO-99 eight-pin metal
can and in 100-up quantities, the —55 to
+125°C version —MC1748G —is priced
at $3.85. The commercial temperature
range MC1748CG —0 to +75°C —is
$1.25 in like quantities.

We've given you the answer — MC-
1748 — now put the question to your
Motorola dealer. He'll pass the test.
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Count-Latch-Decode-Drive MC4050 Puts It All Together

Drive your seven-segment displays
the CLD way! Use the MC4050 Counter-
Latch-Decoder, that combines the func-

High-Current Drivers

Enabl
e Strobe Lamp a
CIockOq T

est

b

c

d

Decade 4-Bit 7-Segment
Counter Latch Decoder
- — e
f
9
Reset 0—] L
Serial Lamp > &
Output Blanking =

tions of an NBCD counter, a four-bit
latch, and a seven-segment decoder,
driver on one monolithic, MSI chip.

A unique circuit design is combined

with standard, two-layer metal process-
ing to bring you the most economical,
compact means yet for driving your
seven-segment incandescent and LED
displays.

MC4050 CLD features include:

e A counter Reset input that turns off
the CLD’s output driver transistors
permitting automatic suppression of
leading zeroes in your readout with-
out extra wiring.

e A lamp blanking input that permits
control of display brightness.
e A lamp testing input that allows
verification of all segments.
The MC4050 has a typical maximum
toggle frequency of 35 MHz, sustains
at least 15 volts, and provides up to 40
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mA sink capability for displays.

In terms of cost reduction, one
MC4050 accomplishes the function of
three devices bringing immediate savings
of over 30% per display. This, coupled
with reduced wiring costs, reduced use
of board space and better display system
reliability means the MC4050 is the
answer to your display interfacing appli-
cations.

Available now in 0° to 75°C
(MC4050) and soon in —55° to
+125°C (MC4350) ranges, the devices
are packaged in both ceramic (suffix L)
and plastic (suffix P) 16-pin dual
in-lines. 100-up prices are $9.00 for the
MC4050P and $11.70 for MC4050L
devices. Check your local distributor and
put it all together.

1024-Bit RAM And 2240-Bit ROMs
Lead Motorola’s MOS Memory Parade

MCM1173L Provides Low Cost, Medium
Speed On-line Memory Capability

Beat core and plated wire size and cost
in your mini-computer and main-frame
bulk storage with Motorola’s MCM-
1173L 1024-bit MOS read/write
memory.

It’s 1024-word by 1-bit organization
provides maximum word capacity, and
bit expansion is simply a matter of con-
necting additional MCM1173L’s in
parallel.

Low address-line capacitance of 2.5
pF(typ) improves systems speeds and,
with the output circuits’ high ON/OFF
current ratio, simplifies bipolar inter-
facing. Drive power requirements are
low compared to other high-threshold
MOS, and power dissipation is way down
at 50 uW bit. Access time is specified at
400 ns and cycle time at 800 ns. No sep-
arate chip select clock signal is required
to refresh stored information. The pack-
age is a 24-pin dual in-line ceramic. Pric-
ing is attractive . . . $28.00 in 100-999
quantities.

MCM1130 Series ROMs Provide 64
USASCII Characters In 5 x 7 Matrix
The MCM1131L and MCM1132L
column-select character generators are
standard variations of the MCM1130
2240-bit read only memory. Both are
programmed with the standard USASCII
code and provide 64 charactersina 5 x 7

Motorola’s P-MOS
process thriftily ut-
ilizes siliconachiev-
ing LS| component
densities today in
new products for
memory and logic
designs. Typical
are the MCM1173-
L, 1024-bit RAM
and the MCM 1130,
2240-bit ROM.

matrix. The MCM1131L is supplied in
a 24-pin ceramic package with seven
address inputs to select a particular char-
acter, five column select inputs and a
chip enable input. The 1132L is in a
28-pin ceramic package with six address
inputs, five column select inputs, a chip
enable input and is a plug-in replacement
for the TMS4103JC.
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Both character generators are TTL
compatible, offer a maximum access
time of just 500 ns, provide static opera-
tion and “wired-OR” capability for
expansion, and sink 2.0 mA (min) with
open drain output buffers.

In 100-999 quantities, prices are
MCM1131L — $14.60, and MCM1132L
— $16.20.
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New MINI-L Voltage-Variable Capacitance
Diodes Offer Economical, Reliable Tuning

It may be true that you can’t please
everyone, but here’s a chance to titillate
two: your customer and your industrial
stylist. Just feature compact, “locate it
anywhere” solid-state tuning and band-
switching in your new models by using
Motorola’s new voltage-variable capac-
itance and PIN diodes in the unique new
MINI-L case.

Three new voltage-variable capaci-
tance devices — the MV3140-42 and two
new PIN diodes — MPN3401, 02 — plus

Voltage-variable and PIN diodes in a rugged
new MINI-L package bring economy to tun-
ing and bandswitching jobs.

a low inductance, plastic package
designed for high-volume stripline
assembly make it all possible. The per-

fect matching of voltage/capacitance
characteristics so essential to using sets
of VVC diodes for VHF and UHF
tuning is guaranteed by precision com-
puter control of testing and device
selection.

Check these outstanding characteris-
tics:

e MV3140-42 30 V silicon EPICAP
voltage-capacitance diodes for gen-
cral frequency control and tuning and
featuring minimum Q values speci-
fied at VHF and UHF frequencies and
available in sets matched to =1.5%
or 0.1 pF (whichever is greater) at all
points along the specified tuning range.

e MPN3401-02 35 V silicon PIN diodes
for VHF band-switching plus general-
purpose switching and attenuator cir-
cuits. The diodes use a rugged PIN
structure with wire-bond construction
for optimum reliability, exhibit a low
series resistance at 100 MHz of 0.34
ohms (typ) at I, = 10 mAdc and
provide design selectivity with both 1
and 2pF devices.

In addition to the economy it brings
through stripline fabrication, the new
MINI-L package is rugged and, by
means of a ridge on the cathode end,
offers convenient polarity identification
for automatic handling.

In 100-up quantities, MPN3401-02
both sell for 35¢, MV3140 for 80¢,
MV3141 for 55¢ and MV3142 for 40¢.
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MC1594L-The Self-Regulated Multiplier

Motorola’s new monolithic IC four-
quadrant multiplier, the MC1594L/
14941, Multiplier “Plus” heralds the
second generation of these basic analog
building blocks.

The new multiplier earns its “Plus”
accolade two ways: it’s easier to use than
the familiar industry standard MC1595/
1495, and it offers a new, high level of
performance. A built-in current and
voltage regulator reduces the effects of
power supply fluctuation lowering the
number of external components required.
The regulator controls all constant cur-
rent sources on the monolithic chip and
provides plus and minus 4.3 V regulated
voltages to bias the offset adjust poten-
tiometers. Interaction between the pots
during adjustment is eliminated along
with changes in offset voltage caused

by supply variation and the need for
four external resistors. At the multiplier
outputs, a differential current converter
provides a single-ended output current
reference to ground.

The linearity of 0.5% max (X or Y)
for the MC1594 sets a new standard of
excellence for monolithic multipliers and
the MC1494 is a low 1.0% max (X or
Y). Because it handles input and output
voltages of + 10 V with =15 V sup-
plies, the “Multiplier Plus” is easier for
the designer to use. And, power supply
sensitivity is improved to a typical
30 mV/V.

The MC1594/1494L is available now
from your Motorola distributor at 100-up
prices of $12.00 and $8.00 respectively.
A detailed 14-page specifications/appli-
cations sheet is available.
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RF Power Goes Gigahertz!

The rarified stratosphere of multiwatt,
gigahertz capability has been reached by
a new series of high climbing and rugged
RF power transistors — the new 2N5923-
25 family!

Boasting 1 to 10 W power output at
I GHz, the units are designed for ampli-
fier and varactor driver applications from
600 MHz to 1 GHz. They fit right into
industrial/military point-to-point micro-
wave, transponder, telemetry, transmitter
and ECM equipment.

Ruggedness under mismatch condi-
tions? You bet!

These overlay devices inherently resist
load mismatch; permitting simpler cir-
cuit designs since special protection need
not be employed. And multiple emitter
construction ensures excellent, HF per-
formance while stripline opposed-emitter
packaging furnishes lower lead induc-
tance, better broadband capability.

They’ll cost you less, too— the
2N5925, 10 W device, for example, is
$54.00, 100-up . . . $6.00 less than com-
parable industry units! Similar savings
are reached with the others.

As for performance, how’s 5 dB min-
imum power gain at 1 GHz; 35% min-
imum efficiency at 1 GHz; —65 to 200°C
operating temperature capability?

And when you get the data sheets, take
a close look at the way we blueprint per-
formance . . . completely! We spec every-
thing from impedance parameters to
efficiency. You're assured “worst case”
design considerations through min-max

The moon is no limit when you use the
new 2N5922-25 GHz power transistors in
your communications applications.

ratings where they count: power out, effi-
ciency, power gain, etc.

Motorola RF . . . not just more mega-
hertz — more communication!
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Devices that emit,
detect, isolate, and
display are offering
revolutionary new
ways to perform
old functions —
and are lighting the
way to completely
new ones. Where
reliability immea-
surably better or
switching a thou-
sand times faster or
display in a much
smaller space than
the old way is ne-
eded — look to
optoelectronics for
your answer,

Opto Picture Brightens
With 7-Segment Display, New LEDs

For those of you designing desk
calculators, instruments, film annotation
devices, portable equipment and general
digital readouts, here are new solid-state
lights.

The new, low-cost, 7-segment, MOR33
displays the numerals O thru 9 plus the
letters A, C, E, F, H,J, L, P and U. Its
bright red, 400 fL-@-20 mA-per-segment

output assures medium-range visibility
and its wide, 150° single-plane viewing
angle offers excellent sighting flexibility.

In multiple device use, a string of
compact, MOR33’s affords a 16-digit dis-
play in only 4” of width. the MOR33’s
input signal requirements are compatible
with IC decoder/drivers like the new
MC4050 (see story p. 3) and its life
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expectancy far exceeds that of older-type
readouts. Visibility is realized with inputs
as low as 1 mA, 1.65 V per segment.

Narrow-beam light emission is the
keynote advantage of the new MLED-
60/90 infra-red (9,000) A, Micro-T light-
emitting diodes. They’re lensed for high,
on-axis power output (350 and 550 uw @
50 mA input signal) providing a greater
signal to coupled silicon detectors.
1000-up prices of $0.99 and $0.85 make
the subminiature units ideal for card and
tape readers.

The MRD60/90 diodes can also be
used for industrial processing and con-
trol in light modulators, shaft or position
encoders, optical switching and logic
circuits.

Still working “in the red?” The
MLED630 RED LED offers 1,100 fL
typical brightness @ 50 mA input cur-
rent and a wide 120° field of view. It’s
cased in the popular, TO-18 type pack-
age with a unique molded plastic lens for
durability and long life and . . . it’s very
low cost — only 69¢, 1000-up!

Use it compatibly with RTL, DTL,
and T2L for low-drive-current (200 fL
@ 10 mA) applications requiring high
visibility, low drive power, fast response

time . . . and economy!
Price
Device Design Advantages 1 k-up

MOR33 1) Compact, solid-state reliability $5.80
7-Segment |2) 400 ft. @ 20 mA/segment brightness
Display 3) RTL, DTL, T2L compatible
MLED60/90] 1) Choice of 350/550 W power output | $0.99/
IR LED 2) Unique, molded, narrow-beam lens 0.85

3) Spectrally-matched to silicon
MLED630 |1) 1,100 ft. brightness @ 50 mA $0.69
Red LED |2) Popular, plug-in TO-18 type case

3 All-around design applications

3 dB Quadrature Coupler Hikes RF Reliability

In your UHF designs, any one of the
following is worthwhile: greater power
than you can get from an individual
solid-state amplifier, assurance of broad-
cast continuity, isolated feed and com-
bining ports plus matched input.

The new MIC5830,31 miniature 3 dB
quadrature couplers give you all three.

Mismatching of transmitter outputs is
now no problem because the application
of a signal at any of the coupler’s 4 ports
results in equal signals at opposite ports
with the adjacent port remaining iso-
lated. Minimum isolation is 20 dB. Inser-
tion loss is low as 0.25 dB max. affording
greater coupler power. Phase balance is
+1.5° max. furnishing smaller combin-
ing losses and less distortion.

In critical applications where trans-
mission continuity must be maintained,

such as police radios, the MIC5830
couplers maintain transmission capabil-
ity should one of the “combined” RF
output transistors fail.

Efficiency in higher frequency designs,
such as broadband military and ECM
equipment is also heightened through
elimination of passive components which
constrict bandwidth. Usable frequency
of the new series ranges from 225 to

512 MHz.

These stripline, broadside devices are
only 1% x 1% x 0.140” in size and are
constructed from teflon fiberglass board
and sealed with a low loss, low dielectric
compound.

The data sheet furnishes full specifica-
tions, descriptive application informa-
tion and definition of design terms. Send
for it now!

Frequency |Impedance | Isolation Amplitude Phase Insertion
Type Range (MHz) (Ohms) (dB) Bal (dB) Bal (Dge) Loss (dB) VSWR
MIC5830 225-400 50 20 min =+ 0.5 max -+ 1.5 max 0.25 max 1.2:1 max
MIC5831 450-512 50 20 min -+ 0.5 max + 2.5 max 0.35 max 1.2:1 max
MIC5830A 225-400 50 20 min + 0.7 max + 3.0 max 0.30 max 1.2:1 max
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- NEW PRODUCT BRIEFS

ADDER AND NIXIE DRIVER
— Up MECL II System Capabilities

Now, you can decode and drive your displays the complete MECL way
through application of the MC1045 decoder-nixie™ driver. The MC1045 accepts
four-line BCD code and converts that code to select one of its ten outputs. And,
in addition to gas-filled display tubes the MC1045 can drive low-current, high-
voltage relays.

Use the MC1059 dual full adder for a variety of applications including the
common arithmetic unit with ripple carry adders and those with look-ahead
carry adders. With its typical ripple propagation delay of 7.0 ns for two bits,
ripple carry is now practical for many applications. The MC1059 provides the
AND, NAND, Exclusive NOR, SUM and CARRY OUT functions requiring
only Augend (A) and Addend (B) inputs with the CARRY input.

Both devices are available in 0°C to 4+75°C (MC1000 series) and —55°C
to +125°C (MC1200 series) temperature ranges in either plastic (suffix P) or
ceramic (suffix L) dual in-line packages. 100-up prices are $3.71 for the
MC1045P and $5.57 for the MC1059P.

For details, circle 222

ULTRA-FAST, LOW-VOLTAGE SWITCH
— For Your Computer Logic Circuits

If you're among the many designers who need a very high-speed, low-
voltage switch for computer logic circuits, here are four.

Two of these new PNP silicon Annular transistors — called the MM4208
and 4209 — are spec’d like the 2N4208 and 2N4209 but provide a lower minimum
Viarsary of 0.7 Vdc versus 0.8 Vdc for the 2N parts. And the MM4208A and
MM4209A, in addition to the lower minimum Vaggisat), offer a higher BVero
of 15 V to give you greater design flexibility.

Switching times for all four transistors at Ic = 50 mAdc are ton = 15 ns
(max), terr = 20 ns (max). Their current-gain bandwidth product is high, f,
= 1300 MHz (typ) at Ic = 10 mAdc.

The new switches are supplied in the TO-18 metal case for the following
100-up prices: MM4208 — $2.50, MM4209 — $4.50, MM4208A — $3.00, and
MM4209A — $5.00.

For details, circle 223

LOW-COST AUDIO POWER AMPLIFIER
— 100 mV In — A Full Watt Out

For low-cost phonograph, TV, and radio designs where you’re driving a
16 ohm load and need 100 mV or less sensitivity, the MFC6070 audio power
amplifier will provide a full watt — no heat sinking required (TA = 55°C.) It
has excellent hum rejection and low-distortion — typically 1% at 1 W — and
can be operated from half or full wave supplies with a minimum of filtering.

The MFC6070’s tough, six-lead plastic Case 643A, economical by virtue
of high-volume stripline encapsulation, is adaptable to your automatic insertion
equipment. And, its short-circuit proof outputs (short-term — 10s, typ) offer
virtually goof-proof testing.

At the 100-up price of only $1.19, the MFC6070 is the audio amplifier to
drive your 16-ohm load — economically!

For details, circle 224

ECONOMICAL, TRANSIENT-PROTECTED, DUAL-GATE MOSFETS
— Designed for VHF Applications

MFE120-122 — hermetic N-channel MOSFETs with features you'd
expect only in much higher-priced devices. They're diode-protected across both
gates against damaging transient overvoltages for added reliability. And, for
your amplifier/mixer applications, these depletion mode transistors give you
50 dB minimum AGC control, 1% typical cross-modulation distortion with
100 mV of unwanted signal, low feedback capacitance and high power gain.

Excellent as an RF amplifier to 105 MHz, the MFE120 has two separate
channels, each with an independent control gate for cascade use. The MFE121
is an outstanding VHF amplifier usable to 200 MHz. And the MFE122 mixes
RF with guaranteed frequencies of 104 and 244 (optimum Ipss).

The new series uses the Motorola-developed silicon-nitride passivation that
ensures long-term stability under high-temperature and reverse bias conditions.
Design them into communications equipment, IF strips and color demodulators
now — get more FET for less.

For details, circle 225

SWITCHING CHARACTERISTICS

Turn-On Time ton — 15 ns
(Vec = 3.0 Vdc, lc = (max)

50 mAdc, lsi = 5.0 mAdc)

Turn-Off Time torf — 20 ns
(Vec = 3.0 Vdc, lc = (max)

50 mAdc, lsi =
I8z = 5.0 mAdc)

Storage Time te A7 20 ns
(Vee = 3.0 Vdc, (typ) | (max)
le=~10 mAdc, 181 =
I82~=10 mAdc)

Gps NF Vier)Gs0 Price

(min) (max) (max) Y v 100-

Type B@f [B@f mA umhos | (max) up

MFEI20 | 17 @ 105 |5 @ 105 2-18 8-18 20 91¢

MFE121| 17 @ 200 |5 @ 60 5-30 10-20 20 93¢
4

MFE122 15 @40 5@ 200 220 8-18 88¢
12 @ 244




| NEW LITERATURE BRIEFS

MOS Polycell LSI Manual Bursts
Seams—Second Edition Issued

Scarcely four months after beginning operation, Moto-
rola’s Polycell LSI design team has created so many new
basic building blocks for the Polycell Library that a second
edition of the MOS Polycell LSI brochure nearly double
the size of the first was necessary.

To the original 88-page manual with its 28 high-
threshold, medium-power (MH series) MOS elements has
been added 12 new MH functions and a new section of
26 high-threshold, low-power (ML series) MOS Polycells.
In its 170 pages, the second edition now offers 66 building
block functions to the users of the MOS LSI design facility.

Where maximum accuracy, minimum time and lowest
cost are essential requirements of that custom design you're
contemplating, Motorola’s MOS LSI design facility can
help you achieve your goals. At your disposal is a staff of
skilled logic designers who utilize the Polycell library and
the design facility to quickly help you realize your system
requirements in LSI. Prototype parts can be delivered in
just 10-15 weeks and non-recurring design costs are consid-
erably below those of other methods.

In the MOS LSI design system, your design requirements
are soon transformed into a production run through develop-
ment of a custom logic design by utilizing a complement of
sophisticated computer-aided design programs and drawing
upon the logic building blocks in the Polycell Library. Each
cell represents the diffusions and interconnections needed
to implement a particular logic function and has been exten-
sively characterized in terms of electrical performance.
Design costs are minimized by a well defined, yet flexible
customer/Motorola interface that allows varying degrees
of customer participation in the design process.

To obtain more detailed information, write on your
company letterhead for the fully descriptive second edition
of the “MOS POLYCELL LSI” manual to: Motorola Semi-
conductor Products Inc., P.O. Box 20912, Phoenix, Arizona
85036.

(paiinbay a8e3sod ON) |le ul doig pue auy pajeiopad Suoly Jea)

Please PRINT clearly (To expedite your literature we may have to use
this as a return mailing address)

NAME TITLE
COMPANY NAME

DIVISION DEPARTMENT
COMPANY ADDRESS (Street or P. O. Box)

CITY STATE ZIP CODE

SEMICONDUCTOR

Please circle the Reader Service number of item(s) you are
interested in receiving from NEWSBRIEFS No. 11-71:

E:Ds
211 212" 213 214 215 216 217
218 219 220 221 222+ 223 224
225 226 227

List Application Notes you wish to receive below (by number):

Do you wish a Motorola Representative to contact you?

[ ] visit [ ] PHONE . . . Phone No. Area Code

NOTICE: Requests for literature on items described in this
publication cannot be honored after June 1, 1971.

Linear Consumer IC Data Folder

Having trouble getting data sheets for some 88 op amps,
linear/digital interface circuits, high and low frequency
circuits, multipliers, modulators, detectors, regulators, plus
microwave devices and special-purpose circuits into your
folder? We are! So, to make it easier for you (and us)
we've made a folder and hardware available for your linear
consumer device data sheets.

For a copy, circle 226
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April/May/June
Master Selection Guide
And Price List Nearly Ready

As you read this, the Master Selection Guide and Price
List for April/May/June is being prepared, will soon go to
the printers, and will be available after April 10th,

This handy compendium is published quarterly and quar-
terly it gets fatter, reflecting the most complete, yet ever-
growing array of semiconductors in the industry.

In its pages, the Master Selection Guide and Price List
combines under one cover all the selector guides and price
lists for all 17 major semiconductor categories. It provides
quick, convenient reference to new devices and price changes
as well as standard Motorola policies including: pricing and
ordering; device, test, package and hardware options; price
adders and device mixing. And you get current prices for over
14,000 solid-state products from Motorola.

For details, circle 227
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Our 5000 and 7500 permeability
Ceramag ferrite materials

can pack a terrific amount of
inductance into a small size.

And the higher the perm, the fewer

! ) nw Dl O] O

turns required. Results. Lower B (nh) s § @Eﬁ § bl s = AEFERRTIISE
distributed capacity. Material N? zg nXC 25 2| & DEEPEIEII S
savings. Improved performance. TOROIDSIZE: | B |QR> (0§ | 2 3 .
Ceramag® 24H offers the designer Ba0ton, il B BLSSS e PR s ] -8 ST
atrue 5000 permeability. New, 0120"1.D. | 5 |H32 - & . to to
Ceramag® 24K is also a true 7500 0.060” L. o o 25°C. | 75°¢C.
permeability. Both materials hold

trgg'g; g?g‘z‘::b'“ty ovend wide, - pUERAMAOD 1485 | 9700| 4100 | 700 [0.05| 175 | +1.000 | —0.450
Ceramag® 24H and 24K are pro- | CERAMAG® 990 | 6900| 3800 | 850 [0.1|175 | +0.700 | —0.450
duction materials, ready for im- 24H

mediate use in your design. Stock 2500 PERM

available in some sizes. REFERENCE 495

Precisely engineered, Stackpole

Disaccommodation factor for both materials

and 24K, then consider how you T E 10 et

ferrite materials are produced by ! !
might use these ferrites.

exact processing, density checks,

rigid kiln controls and accurate
sintering. You get more out of
Stackpole Ceramag® materials
simply because we put more
into them.

Study the characteristics of 24H

Producing high quality Ceramag®_ e
components for the home
industrial electronics

industries for over

ELEcTRONIC DESIGN 6, March 15, 1971

For more information, samples
and applications, contact:
Stackpole Carbon Company,
Electronic Components Division,
St. Marys, Pa. 15857 Ph: 814-
834-1521. TWX: 510-693-4511.

* STACKPOLE

@ Electronic Components Division

ferrite

: (1 entertainment,
b © and computer
‘\ twenty-two years.
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DIGITAL IC CHIPS

Series 74 and 74H: full line of
standard circuits, high speed cir-
cuits, and complex arrays. TTL
logic for all of your digital system
designs. Delivered in plastic “egg-
crate” trays.

LINEAR IC CHIPS

High gain op amp chips for in-
tegrators, summing amplifiers, and
amplifiers with operating charac-
teristics as a function of external
feedback components. Set new
standards for price/performance.

TRANSISTOR CHIPS

Small signal chips (10 to 600mA)
and power chips (0.5 to 30 amps).
High performance with economy.
Silicon planar epitaxial transistors.
100% D-C probe tested. Guaran-
teed to an LTPD of 10%.

CERAMIC CAPACITOR CHIPS

Both Monolythic® and Single-
Wafer chips in unusually large
selection of capacitance values
and body codes. Make it easy
for you to meet budget/per-
formance requirements for
thick-film hybrid circuits.

TANTALUM CAPACITORS

TANOX® Beam-Leaded Tanta-
lum Thin-Film Capacitors and
DOMINO® Molded Solid-Elec-
trolyte TANTALEX® Capacitors
offer board choice of sought-
for mechanical features, elec-
trical characteristics, and
capacitance values. Compatible
with assembly techniques used
for active device chips.

I
- ‘
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METANET® RESISTOR CHIPS

Precision noble metal resistor
chips made to your require-
ments. Available as networks
or discrete resistors.

Almost Everything
You Need
To Make Hybrids

Because Sprague Electric makes more
types of chips and packages than any
other source can offer, our extensive ex=
perience in this field assures that they’re
made well.

For technical data on the specific prod-
ucts in which you are interested, fill out
and mail the coupon below.

| SPRAGUE ELECTRIC CO., Tech. Lit. Sec.,
| 347 Marshall St., North Adams, Mass. 01247

B WMAIL technical literature describing the following:

[] Digital IC Chips [[] Tantalum Capacitors
[ Linear IC Chips [C] Metanet Resistor Chips
[] Transistor Chips [[] Packages

[ Ceramic Capacitor Chips [] Assembly Equipment
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PACKAGES

Hermetic flatpacks of every
description carried in stock.
From 3/16” x 3/16” to 17
square. Radial and plug-in
types. With base material
choice of glass, ceramic,
metal, or metallized ceramic.
From 6 to 60 leads. Also
custom made to meet special-
ized needs.

ASSEMBLY EQUIPMENT

The most sophisticated equip-
ment available in the industry.
Made by Micro Tech, a Sprague
subsidiary. Thermocompression
wire bonders and chip attach-
ers especially designed for
rapid, accurate hybrid circuit
assembly. Handle all types of
substrates and packages up
to 2” square.

ELECTRONIC DESIGN 6, March 15, 1971
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By using a combination of
Schottky diodes, bipolar and MOS
field-effect transistors, a series of
analog switch/drivers achieve ON
and OFF operating speeds .of 90
and 350 ns, respectively. These
speeds are reportedly three times
faster than those of any other
available units.

In addition, the switches dissi-
pate only 80 mW and keep their
ON resistances low—over a range
of 25 to 300 Q depending on the
analog signal level used, which can
vary over =10 V.

Page 101

ELECTRONIC DESIGN 6, March 15, 1971
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Multiplier errors are bad enough,
but add a lack of standards for
multiplier specifications, and the
design engineer can get very con-
fused indeed.

Since dramatic reductions in
price, combined with better per-
formance, have made multipliers
an attractive solution to many sig-
nal-processing problems, isn’t it
time you learned how to compare
competitive devices properly ? Prob-
ably your best bet is to study the
relationship between multiplier
specifications and the errors to
which the devices are subject.
Page 66
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THE ISSUE

“Technology for a Better World”
is the theme chosen by the IEEE
for this year’s show and no where
is this more evident than the tech-
nical program which features such

sessions as: Electricity in the
City, Technology and Privacy, Re-
directing Electro-Technology for a
Better World, Interaction of Tech-
nology and Society, Design Objec-
tives for Transportation Systems
and finally, Computer Art and
Music. Despite the obvious interest
in civionics, the practical side of
the program has not been neglect-
ed. Program sessions covering
technical applications are more
numerous than ever before. In fact,
the special technical applications
sessions offered at the Coliseum
have been increased from seven in
1970 to 28 for 1971.

Page 52



PANEL
DISPLAY

now it's possible

We’ve done the hard work— by making the first commercially
available panel display subsystem for use in your application. Burroughs
new SELF-SCAN panel display subsystem provides 256-character
alphanumeric panel display capabilities and all necessary electronics —
drivers, memory, timing and character generation — in a compact module.

And because SELF-SCAN panel display technology reduces electronics
by 90% and cuts display thickness to less than 1%z inch, you get
unprecedented flexibility and cost advantages for display applications.

The easily-read characters used in this unit are formed of dots on .040”
centers, with eight 32-character rows in a 5 x 7 dot matrix format.
Application versatility is designed-in with options including visual cursor,
tab controls and expanded memory capability. The 256-character unit
shown is available for off-the-shelf delivery; 64- and 128-character
subsystems available soon. Units with only display and driver electronics
are also available. Write or call for additional information:

Burroughs Corporation, Electronic Components Division, Box 1226,
Plainfield, N. J. 07061 (201) 757-3400.

(Size 5.5 x 11 x 1.4)

256-Character SELF-SCAN™ Panel Display Subsysttms Burroughs ¢ »
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Petitioners demand change
in IEEE priorities—now

If the petition now being cir-
culated nationally by members of
the IEEE is implemented, the
basic objectives and emphasis of
that organization will shift from
promoting scientific and educational
activities to advancing the eco-
nomic well-being of its members.

If signed in sufficient numbers,
the petition (which will be printed
in an upcoming issue of ELECTRONIC
DESIGN) will require the IEEE
Board of Directors to place a con-
stitutional amendment before the
membership for their decision by
ballot.

The petitioners, headed by Drs.
Victor Galindo and James W. Dun-
can of TRW, Redondo Beach,
Calif., contend that “positive ac-
tion must be taken now to modify
the purpose of the IEEE so that
it functions in the economic inter-
ests of its members as well as
functioning for the advancement of
the science and technology of elec-
trical engineers.”

At IEEE headquarters, a spokes-
man told ELECTRONIC DESIGN that
the February 1971 report from Dr.
James Mulligan published in IEEE
Spectrum answered the points that
are being raised in the petition.
Mulligan’s report deals with re-
duction in membership dues for un-
employed IEEE members, arrange-
ments with the National Society of
Professional Engineers (NSPE)
whereby IEEE members can ob-
tain copies of legislative informa-
tion for a fee of $15, and the avail-
ability of educational materials.

But Galindo contends that af-
filiation with NSPE “for a fee of
$15 is equivalent to a magazine
subseription. And a lobbying or-
ganization without voting rights is
equivalent to political rights enjoy-
ed by citizens in the USSR.”

“The 1971 IEEE Board of Di-
rectors has in effect told us,” says

Galindo, ‘“ ‘Don’t bother us with
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your economic problems, go join
NSPE or something.””

Galindo wants to see the IEEE
establish an Economic Activities
Board with power to:

m Publish an impartial evalua-
tion of employers in IEEE Spec-
trum.

m Provide a job placement serv-
ice.

m Initiate “portable” services—
pension plans and other fringe
benefits that would carry over from
corporation to corporation.

m Attempt to have engineers
hired on a contractual basis.

m Formulate a program to influ-
ence government action.

Broad security system
devised for the home

A new solid-state security sys-
tem not only protects the home
against burglars: and fire; it also
provides a means of sounding an
alarm in case of sudden illness or
an accident.

Developed by Westinghouse Se-
curity, Inc.,, Pittsburgh, the sys-
tem relies on a computer in a
central control panel. Information
from sensors placed at strategic
points in the home is fed into the
computer to detect a breach in se-
curity—fire, smoke, or loss of the
heating system, say. Emergencies
are signaled to the computer by
means of a pushbutton.

When any of the various sen-
sors indicates an alarm condition,
the computer scans a hard-wired
memory, creating coded dialing
pulses that simulate a telephone
output. These pulses are sent over
a telephone line to a communica-
tions center that serves several
homes or an entire apartment
building.

At the center, the information is
decoded, and the type of emergency

and its location are displayed for
an attendant, who can summon
help. This information plus the lo-
cation and time of the alarm are
printed out on a paper tape as a
permanent record.

Each control station in the home
or apartment also has an emergen-
cy voice contact with the commu-
nications center.

False alarms are minimized
through a lock-and-key arrange-
ment at the dwelling’s master con-
trol panel and at entry doors that
activate or deactivate the system,
as well as by means of a test cir-
cuit over which the homeowner
can check the system at any time.

An across-the-line battery pro-
vides more than 24 hours of serv-
ice in case of local power failure.

Aluminum gaining favor
as electrical conductor

The use of aluminum wire for
electrical purposes in the U. S. is
increasing over twice as fast as
copper, according to Howard L.
Cook, electrical staff engineer of
the Aluminum Association, New
York City. Shipments of aluminum
insulated or covered wire and cable
rose 4.6% in 1970, he reports.

Cook predicts that if this growth
continues, along with expected in-
creases in the shipment of alumi-
num bus, strip and foil conductors,
aluminum will be the principal
electrical conductor metal within
a few years.

Conference promises
‘firsts’ in liquid crystals

The spring conference of the
Society for Information Display
will feature a number of ‘“firsts,”
particularly in the field of liquid
crystals.

Those who attend the May 4-6
meeting in Philadelphia will hear
papers on what is believed to be
the first liquid-crystal display with
a memory that can be addressed by
an X-Y matrix and liquid-crystal
displays that can be placed directly
on an IC chip. (See “Liquid Crys-
tals: Material With a Hot Future,”
ED 19, Sept. 18, 1970, p. 76.)

A team of researchers from
Xerox Corp., Rochester, N. Y., will
demonstrate a laboratory display
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that uses cholesteric (rather than
the more conventional nematic)
liquid crystals, which can be ad-
dressed by using driving circuits
to access a matrix (X-Y) of col-
umns and rows. The display, ac-
cording to Dr. James H. Becker,
principal scientist at Xerox, “will
be at least a 5-by-7 dot pattern,
and we may show some much big-
ger ones.”

There are two main advantages
in using cholesteric liquid erystals
instead of nematic crystals: cho-
lesterics have a “memory” ; once the
display is turned on, it will stay
turned on, even when the electric
field is removed. With nematic
liquid crystal displays, which oper-
ate by applying an electric current,
the display disappears as soon as
the current is switched off.

The second advantage of the
cholesteric liquid crystals is their
very sharp threshold. This means
that such displays can be accessed
with an X-Y matrix. This greatly
reduces the number of drivers
needed to form any character, ac-
cording to Becker.

The alphanumeric liquid-crystal
display, composed of an integrated
MOS shift register, will be pre-
sented by J. Borel and J. Robert
of LETI, Grenoble Gare, France.
The memory and addressing circuit
in this display are covered with a
thin layer of nematic liquid
crystal.

Bipolar IC size cut 40%
with Fairchild process

Bipolar ICs may soon be no big-
ger than MOS devices, with the
use of a new semiconductor struc-
ture announced by Fairchild Cam-
era and Instrument Corp., Moun-
tain View, Calif.

The new structure, called Iso-
planar, will make possible a 40%
reduction in size, according to Dr.
James M. Early, vice president of
research and development.

High speed—up to now the
major advantage of bipolar digital
ICs—will still be retained with the
Isoplanar construction, Early says.
The company plans to introduce
sometime after June a 256-bit Iso-
planar RAM with an access time of
80 ns and power dissipation of 2
mW /bit. The chip size will be 78
by 84 mils.
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The announcement by Fairchild
comes shortly after announcements
of faster MOS devices with speeds
similar to bipolar ICs—by Vara-
dyne Semiconductor, Cupertino,
Calif., with its field-shield process
—and of a double-diffused MOS
process—by Signetics Corp., Sun-
nyvale, Calif.

The Isoplanar process uses a
selectively grown thermal oxide to
replace the conventional diffused
sidewall isolation between devices.
But since this oxide is an insula-
tor, there is no need to separate
it from the transistor base. This
allows the transistor size to be re-
duced accordingly, Fairchild says.

Skin effect proposed
to heat oil pipelines

‘A new, electromagnetic skin-
effect method of heating steel pipe-
lines may prove valuable in mov-
ing oil from arctic wells to refin-
eries.

Invented by Dr. Donald F. Oth-
mer, professor of chemical engi-
neering at the Polytechnic Insti-
tute of Brooklyn, N. Y., the method
keeps electric current on the inside
surface of pipes.

As Dr. Othmer explains it, power
at a frequency from 10 to 1000 Hz
would be applied to the pipelines
by power stations some 50 miles
apart. Because of the skin effect,
most of the current flows on the
inside of the pipe.

The professor notes that the out-
side of a 1-inch-thick pipe would
have a current less than one bil-
lionth that of the inner surface.
As a result, the voltage drop on
the outside would be less than 1 uV
per mile.

18% rise forecast in 71
for computer business

The revenues of U. S. computer
companies are expected to exceed
$14.5-billion this year, up 18% over
1970, according to the Internation-
al Data Corp. in New York City,
market researchers.

The forecast looks for worldwide
shipments of new computers to
reach $8.43-billion, up 16% over
1970. The research firm notes that
U. 8. spending on computer-related
items was up 13% in 1970 and

should increase 15% more this
year.

Over half the U. S. users con-
tacted in a survey reported that
the state of the economy would
have no effect on their buying

plans.

Power needs outrunning
supply, expert warns

“We have reached a situation in
which the nation’s electrical energy
demands are growing at a rate al-
most faster than the power indus-
try is capable of meeting.”

So says S. David Freeman, di-
rector of the energy policy staff in
the U. S. Office of Science and
Technology. Consumption of elec-
tric power is increasing five times
as fast as population growth, he
reports.

Speaking before a seminar on
science and public policy at the
National Academy of Sciences in
Washington, Freeman warned of
more brownouts in metropolitan
areas. He called for broad conser-
vation of energy and new sources
of power.

Freeman described the major
reasons for the present power
crisis as follows:

m A demand in electrical power
that has far exceeded the expecta-
tions of the Federal Power Com-
mission and the power industry.

m Poor reliability of new power
plants—500 kW to 1000 kW or
larger. A recent study by Edison
Electric Institute revealed that in
the first three years, the average
availability of these units barely
exceeded 60%.

m Delay in availability of nu-
clear power plants, which repre-
sent a sizable percentage of new
plant construction.

m Opposition by environmental-
ists—though their effect will be
mostly long-range.

Freeman suggested the develop-
ment and use of more efficient
forms of generating electricity.
These would include: the liquid-
metal cooled fast breeder reactor
and other advanced reactors; mag-
netohydrodynamics, fuel cells and
solar energy.

‘Freeman believes that in many
parts of the U. S. the heating load
could be supplied by solar energy
supplemented by other furnaces.mm
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They’re new, Molex edge connectors.
For printed circuit boards. Terminals crimped
to wires automatically. We have straight-in and
right-angle types. With and without mounting ears.
It’s another giant step by Molex in helping create
high-speed, low-cost devices that simplify circuitry.
Reliable? You bet. The connector has bifurcated
terminals that provide solid contacts. Yet you can
slip the connector on and off many times without
damaging printed circuits. And it’s not
a preloaded unit. Carries only contacts
required. From nine to twenty-two.

If you want to save assembly time, steps and money,
take a close look at this new Molex edge connector.
For free samples, write or you can make connections

by calling (312) 969-4550.

MOLEX PRODUCTS
COMPANY
Downers Grove, lll. 60615




HOW LOW CAN WE GET?

We looked at the
competition, then built
a better potentiometer,

the Model 3006, a low cost ol
cermet unit for

- PC hoard use. 3 h g
Here's how we did it: sciio

GAVE IT MORE POWER

% watt at 70°C

MADE IT SURER

superior setability: longer element,
15 turns and 16 independent wiper
contacts to make sure

SEALED IT TIGHTER
to Mil-R-22097

BUILT IT LOWER
only %" off the board

PRICED IT LOWER
only 81¢in 25,000 piece quantity,

much lower for more T
Send for full data on the 3006, and we'll send along {» \ Bms

dramatic proof of how tough a little unit it really is.

BOURNS, INC., TRIMPOT PRODUCTS DIVISION « 1200 COLUMBIA AVE., RIVERSIDE, CALIF. 92507
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NEWS

At the Solid-State Circuits Conference

Medical electronics stirring,
and IC prognosis is excellent

Medical electronics, though
growing, has been a relatively
small field so far, but many in the
industry believe that the time may
be ripe for a broad, dramatic ad-
vance in applications. Among the
optimists may be the IEEE, which
for the first time devoted part of
its recent International Solid-State
Circuits Conference to discussions
of how integrated-circuit tech-
nology could be applied to bio-
medicine.

Typical of developed devices de-
scribed at the Philadelphia confer-
ence were these:

® A microprobe containing inte-
grated buffer amplifiers that can
record the electrical activity of
single neurons in the brain.

m A telemetry transmitter for
electrocardiogram monitoring
whose total power consumption is
180 microwatts.

m A piezoresistive pressure sen-
sor consisting of a silicon chip with
an active diaphragm 1.2 mm in
diameter and 5 microns thick.

m A receiver fabricated on a
single silicon chip that can discon-
nect an implanted device from its
power source on command.

An IC probe developed

The recording of electric poten-
tials in the brain is becoming in-
creasingly important in neuro-
physiology and the microprobe
with integrated-circuit amplifiers,
developed by Kensall D. Wise and
J. B. Angell of Stanford Universi-
ty, solves a serious problem that
conventional stainless steel or
tungsten electrodes cannot deal
with effectively: the presence of
stray capacitance between the elec-
trode and the recording amplifiers.

The new device can do this be-
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cause the entire probe is fabricated-

with silicon IC technology. The
electrode is made of gold with a
gilicon supporting carrier. Silicon
dioxide is grown over the entire
probe and then etched away to un-
cover only the gold tip. In this
way the silicon chip containing the
two buffer amplifiers can be placed
directly behind the probe and con-
nected to it with beam leads.

The use of integrated junction
FET source followers by Wise and
Angell is typical of medical appli-
cations where a device is intended
for use in the body. Such devices
generally require a high input
impedance, a low output imped-
ance, low noise and a low supply
voltage.

The buffer amplifiers for the
microprobe operate with a common
2.5-V drain supply, the gate of
each junction FET is connected to
its corresponding electrode, and
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Circuit diagram of active electrode
used in a micropower telemetry sys-
tem developed at Case Western Re-
serve University. Diodes supply bias
to the input and also maintain high
impedance. Drain resistance is ad-
justed to select the proper operating
point for the amplifier. i

each source is connected to a com-
mon output lead. The input imped-
ance is greater that 10% ohms at
1 kHz, and the output impedance
is less than 500 ohms.

Transmitting microwatt signals

Dr. Wen H. Ko, professor of
electrical engineering at Case
Western Reserve University, Cleve-
land, and three colleagues—E. T.
Greenstein, J. Hynecek and D.
Conrad—developed the EKG telem-
etry transmitter. A pulse-width
modulated transmitter, it was made
with hybrid and monolithic ICs. It
requires 180 uW at 2.6 V. The
range of the unit, which transmits
electrocardiographic signals, is up
to 20 feet without the use of an
external antenna (see “The Patient
Comes First in Telemetry,” ED 24,
Nov. 22, 1970, p. 48.)

A FET is used in the active
electrode unit in the transmitter
design to provide a high input im-
pedance and a noise voltage of less
than 0.5 uV/Hz at 10 Hz. The
transmitted carrier is detected by
a pulse-modulated receiver. To re-
duce electrical interference, the re-
ceiver output signal is processed
through a noise discriminating
circuit.

Ko told the conference that low-
power sources were critical in bio-
medicine, particularly in implanted
or patient-carried devices. Low-
power designs offer safety and con-
venience factors (the units are
smaller and lighter), and longer
battery lifetime.

IC sensor fits in catheter

Using integrated-circuit tech-
nology, a team of researchers at
Stanford University developed the
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tiny piezoresistive pressure sensor,
which can be used in biomedical
instrumentation, such as cardio-
vascular catheterization.

The device consists of a circular
gilicon chip with an outer diameter
of 1.6 mm, and an active dia-
phragm 1.2 mm in diameter and 5
microns thick. The supporting rim
is 50 microns thick—the thickness
of the original substrate. Four re-
sistors are diffused into the dia-
phragm area and are interconnect-
ed to form a bridge.

The chip can be mounted in the
tip of a small catheter, which pro-
vides reference pressure to the
back of the diaphragm and elec-
trical connections to the external
signal processing circuitry. The
work was performed by S. Samaun,
K. D. Wise, E. D. Nielsen and J. B.
Angell, all of Stanford University.

The tiny command receiver that
can disconnect an electronic im-
plant from its power source was
described by Peter H. Hudson of
the Electronic Components Labora-
tory, Army Electronics Command,
Fort Monmouth, N. J., and James
D. Meindl of Stanford University.

The command receiver, accord-
ing to Hudson, can extend the oper-
ating lifetime of an implanted

tel