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Are you still using the same scope
you used in college?

If so, you've been missing out on the
greatest achievements in scope
technology. During the last five years,
Hewlett-Packard has quietly but firm-
ly assumed technological leadership
in the oscilloscope industry with the
revolutionary HP 180 Scope System.

HP's innovations in general-pur-
pose lab scopes include: the first
scope with a real-time bandwidth of
250 MHz; the first 18 GHz sampling
scope; the first 100 MHz variable-
persistence storage scope; the first
calibrated TDR scope with 35 ps rise
time; and the first and only high-fre-
quency (100 MHz) scope with a "'big
picture” CRT (8x10div, 1.3 cm/div).
And all these have a broad range of
compatible plug-ins.

And, as these ‘‘forinstances” illus-
trate, HP’s innovations are functional
improvements that increase your
scope’s usefulness. No “‘bells and

whistles” that add little to perfor-
mance and a lot to the price.

This functional approach has been
applied to our lower-priced field-
service scopes, too. No frills. Just
function. With HP, you get the most
favorable price/performance ratio of
any scopes on the market. And all HP
scopes are backed by comprehensive
training and service organizations
to optimize your scope investment.

It's amazing how many engineers
have clung to the “old school tradi-
tions” while scope technology has
progressed in quantum leaps. Call
an HP Field Engineer and find out
what the state-of-the-art is today.
He'll be glad to give you a side-by-
side demonstration with your “old
school scope.” Or write Hewlett-
Packard, Palo Alto, California 94304.
In Europe: 1217 Meyrin-Geneva,
Switzerland.
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Scopes are changing.
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Sprague Electric has long been aware
of the crucial importance of reliability
. .. particularly in medical electronics,
where failure can be fatal. The capaci-
tors shown on this page are designed
for utmost reliability ... not merely
to meet existing standards, but to be
as failure-free as the present state of
the art will permit.

HYREL® Capacitors
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Manufactured under climate- and dust-
controlled conditions in factory space
used solely for high reliability produc-
tion. 100% tested for optimum quality
control. Exceed military and industrial
standards for shock, vibration, moisture
resistance, life. Reliability documented by
extensive test data. Applications now in-
clude cardiac pacers and coronary care
units. One 4-year user reports no failures.
Available in following types:
Type 350D HYREL® ST Solid Tantalum
6 to 75 WVDC, .0047 to 330 uF
Type 351D Non-Polar HYREL® ST Solid Tantalum
6 to 50 WVDC, .0023 to 160 uF
Type 309D HYREL® GT Sintered-Anode Tantalum
6 to 150 WVDC, 1.7 to 1200 uF
Type 330D HYREL® GT Sintered-Anode Tantalum
4 to 100 WVDC, 1.7 to 1200 uF
Type 195P HYREL® Q Subminiature Paper
200 to 600 WVDC, .001 to 1.0 uF
Type 168P HYREL® PQ Subminiature Paper
50 WVDC, .001 to 1.0 uF
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Type 260P METFILM® ‘K’
Film Capacitors

Type 118P Subminiature DIFILM®
Metallized Capacitors

Unmatched for reliability at 125C by
any other metallized paper capacitor.
Higher insulation resistance than that of
any other metallized paper design.
Unique dielectric combines metallized
paper and polyester film impregnated
with special high temperature mineral
wax. Hermetically sealed.

200 to 1000 WVDC, .001 to 12.0 uF

Heart Defibrillator Capacitors

True energy-storage capacitors expressly
developed for heart defibrillators. Charged
in milliseconds and discharged in a frac-
tion of a millisecond.

Three case sizes available.
Each rated 16 uF, 7500 WVDC.

For technical literature on any of these capacitors, or engineering assistance
without obligation, write or call Mr. John Moynihan, Sprague Electric Company,
233 Marshall Street, North Adams, Mass. 01247. Telephone (413) 664-4411
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THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS
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Exceptional versatility and superior elec-
trical characteristics in small physical
size. Metallized polycarbonate-film di-
electric provides high insulation resist-
ance, high capacitance stability, low di-
electric absorption, low dissipation factor.
Hermetically sealed.

200 to 600 WVDC, .01 to 10.0 uF

COMPULYTIC® Aluminum
Electrolytic Capacitors

Power supply filter capacitors with low
leakage currents, low ESR, long shelf
life. Feature the most reliable seal yet
developed for aluminum electrolytics.

Type 32D—Cylindrical with tapped terminal inserts or

solder lug terminals
2.5 to 450 WVDC, 35 to 200,000 uF

Type 34D—Tubular with axial leads
2.5 to 450 WVDC, 1 to 13,000 uF

4SC-0119

THE MARK OF RELIABILITY

Sprague’ and é) are registered trademarks of the Sprague Electric Co.




about the rectifiers we promised to introduce this month . ..

THEY ARE NOT JUST “HI-REL”. THEY ARE 1N3611

Centralab

1N3613

thru
PRINVIE
1N4245

thru

Microglass Rectifiers

IN5185

Briefly, here’s what the PRIME’ “label” means: thru
IN5190

We've initiated a new Program for Reliability, Integrity, and Manufacturing Effi-
ciency for all of our products. Now all Centralab Semiconductor products —
incorporating improved designs — are manufactured to JAN quality levels for 1N5185A
inherent reliability. thru

Special conditioning and selection provides products at four levels of reliability IN5190A
— at realistic prices to fit individual needs.

One of our PRIME” grades will meet any OEM requirement. HFR-5
thru

PRIME’ grades are: HFR-20

PRIME’ 1-For critical applications requiring maximum reliability
and where repair or replacement is impossible. 100%
conditioning, testing and data profiling— in excess of
JAN-TX quality provisions.

PRIME’. 2-For military and industrial applications requiring JAN-TX
or equivalent parts.

PRIME’ 3-For applications requiring JAN parts.

PRIME’ 4-For commercial and industrial electronics requiring JEDEC
or equivalent parts.
Division « GLOBE-UNION INC.
4501 NORTH ARDEN DRIVE
PRIME'’ is proving itself. Compare the “A” versions of our newly-registered EL MONTE. CALIFORNIA 81734

PRIME’ fast-recovery rectifiers against those previously available:

Electrical Specifications @ 25°C Maximum Ratings

Maximum | payimum Reverse i ;
Peak Forward Ry Maximum | Maximum Average

Reverse Junction P Surge
JEDEC s | T I @ PRV Recovery | Capacitance | ‘ommice | Current

Type PRV | @le=lo e P lice s
Number Ve 25°C 100°C o r =0 Volts

Volts Voits uh n sec Amps

1N5185 50
1N5186 100
1N5187 200
1N5188 400
1N5189 500
1N5190 600

1N5185A 50
1N5186A 100
1N5187A 200
1N5188A 400
1N5189A 500
1N5190A

250
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300

Contact us now for a comprehensive data package describing the program in detail.
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Cover: Swords into plowshares—an old idea that may have vital
importance in the '70s as more and more eiectronic engineers take
their talents and experience into the civil sector. In this issue,

our staff analyzes just a few of the areas that have tremendous growth
potential, such as, the handling of files, data terminals for

department store sales, microwave communications links, video
recording and playback for homes, and some of the growing number of
electronic applications in automobile design.

7 Editorial 37 IC Ideas 64 Systems New Products
8 Up To Date 53 New Product Features 65 Abstracts

12 ISSCC Preview 56 Microworld New Products 66 Literature

17 Calendar 58 Lab New Products 71 Advertising Index

25 Microworld 60 New Products 72 Welcome

21 1971—THE YEAR OF CONVERSION By the staff of The Electronic Engineer
Have defense cutbacks, the aerospace crisis, and general business conditions made our industry
seem a house of cards? Well, take a look at some of the relatively untapped areas that may open
up whole new opportunities for EEs, with imaginative design and aggressive marketing.

25 WHAT'S AVAILABLE IN MSI? By Larry Beck and Walter Richard
Grouped by function, this is a complete listing of bipolar, digital MSI circuits available today or in
the near future. So, if your design requirements are for MSI and anything from a register to a
decoder, we have it here.

47 OPTOELECTRONICS COURSE EXAM
Seen the light on optoelectronics? For the past six months, we've brought you the length and
breadth of this exciting field—from the basics, through design and packaging, to, finally, the ap-
plications. Test your optoelectronics knowledge and earn that certificate.

37 VOTE FOR THE BEST IC IDEA OF THE YEAR

Once again, here's a chance to select the best IC Idea of the past year. We have assembled the
monthly winners of this popular series for you to judge who should get the blue ribbon—in this
case, a Tektronix or Hewlett-Packard oscilloscope.

Sweep circuit has triggered, free-run modes By Chuck Ulrick

Fault monitor checks for circulating logic bit By Robert Serody

Zero-beat detector By Tim K. Aaltonen

Delay circuit makes handy timer By G. Detlof

Op amps give mutually exclusive digital sequencing By Maxwell Strange

Simple-to-make toggling flip-flop By Thomas P. Benzie

A staircase waveform generator By Jim W. Foltz

One video amplifier: three oscillators By Michael English

Function generator has variable polarity exponents By William Neeland

Digital gain control for op amps By William E. Peterson

Feedback eliminates switch contact transients By Veikko O. Jaakola

One shot triggers on both edges of input By Ken Erickson

The Electronic Engineer - Jan. 1971 3




"KEPCO TALKS
POWER SUPPLY

TECHNOLOGY:

THERMAL REGULATION IS THE REAL
MEASURE OF A POWER SUPPLY

It has long been recognized that a power supply’s line and load
regulation can, by feedback and very high gain, be reduced to
infinitesimal proportions. With high gain, wide-band amplifiers
providing nearly complete isolation from the effects of line or
load variations, the limiting factor on performance becomes
noise. Noise, in this context encompasses a whole spectrum of
continuous or random unwanted deviations, including impulse
or spike noise in the megahertz region, “ripple” in the
audio-frequency band, jitter in the subcycle region, and over
the longer term: drift. Filtering and shielding techniques,
work at the higher frequencies, but jitter and drift being
mainly thermal effects, their reduction is accomplished only
by reducing the thermal sensitivity or the thermal regulation.

temp.
+30°C
+20°C
time
E THE LARGE INITIAL DEVIATION OF THE THERMAL
stabilized TRANSIENT RESPONSE IS LARGELY RESPONSIBLE
output FOR OBSERVED SHORT-TERM JITTER AND NOISE

- __L_._...___ﬁnal THE SOLID LINE IS THE THERMAL

-~ TRANSIENT RESPONSE OF A
CONVENTIONAL POWER SUPPLY.
THE DASHED LINE IS THE RESPONSE

= OF A KEPCO POWER SUPPLY WITH
fime THE ISOLATED I-C AMPLIFIER

initial &

6 STEADY STATE
“TEMPERATURE
COEFFICIENT™

i s

Every element in a power supply has a temperature coeffi-
cient, the reference, the sampling resistors, the ampli-
fier. . . . Their net steady-state value is reported as the “zem-
perature coefficient” on the spec sheet. Some elements in the
supply, however, also exhibit a fransient response to temper-
ature changes, a large initial deviation which recovers slowly to
the steady-state temperature coefficient, In these elements, co-
efficients of change are balanced against others so that only
the differential change appears in the steady-state coefficient.
Unequal or localized heating or cooling - even a very small
amount - will cause major perturbations which decay only as
the elements regain thermal equilibrium.

Conventional, discrete construction, because of the physical
separation of the elements, gives rise to the kind of thermal
disequilibrium that makes the transient thermal regulation the
largest single cause of low frequency jitter, noise and
short-term drift.

By using a linear I-C control amplifier, Kepco has significantly
reduced this effect. Our amplifier chips are buried in 0.8 cubic
inches of thermally conductive epoxy, to form a thermal low
pass filter, filtering out the sudden temperature fluctuations
caused by drafts. The monolithic control amplifier sees only
slow homogeneous temperature changes, affecting all parts of
the chip simultaneously and eliminating differential heating as
a cause of the transient thermal regulation effect. The im-
provement is several orders of magnitude!

Kepco makes a number of fine power supplies with the ther-
mally isolated I-C regulator; all of the models in our JQE and
CPS series (quarter-, half- and full-rack sizes), the voltage regu-
lators of the PAT, PCX and PCX-MAT group, the current regu-
lating CC models and our high-speed OPS units. We’d like the
opportunity to tell you more about individual models

WRITE DEPT. DF—19

KEPCO.

KEPCO, INC. » 131-38 SANFORD AVENUE e FLUSHING, N.Y. 11352
(212) 461-7000 » TWX # 710-582-2631
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Somebody Out There Likes Me.

I'm a counter salesman at the
branch of a large department store
chain. When people give me a credit
card or a check, | instantly check their
credit on this fast little terminal unit.
It's easy. | can verify a check against
a drivers license number in a second
just by flipping this MINILEVER™
switch. Of course, | have to flip this
switch all day long. But | don’t mind.
“Credit-Chek’’, produced by Credit
Systems Inc., of Colmar, Pennsylva-
nia, was obviously designed by engi-
neers with compassion. They know

The Electronic Engineer - Jan. 1971

that if some poor soul has to flip a row
of switches all day long, it should be
easy and comfortable. Comfort pro-
duces accuracy.

MINILEVER is an accurate, easy to
use switch. Nice large characters,
.200 inches high, that “‘click’ into
position by the flip of a lever. The
MINILEVER gives you up to 12 posi-
tions per module. The modules are on
15" centers, with as many in a row as
you require. When you wish to reset
all digits back to ‘0", all
it takes is a sweep of
the hand across
the levers.

So, be compassionate, think of the
other guy and buy MINILEVER. After
all, you'd want him to do the same
for you.

Send for our new data sheet.

THE
DIGITRAN
COMPANY

A Division of Becton, Dickinson and Co. [ B-D

855 S. Arroyo Parkway, Pasadena, Calif. 91105
Telephone (213) 449-3110 « TWX 910-588-3794
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Let Intersil guard you from
masking costs and delays
with an electrically
programable ROM. All you

need to code it is a few

seconds and a simple program
box. No masks. No eight weeks for delivery.
It's the IM5600, our 256-bit 40-ns T2L ROM
packaged in a 16-pin DIP or flatpack. A pin-for-pin
replacement for the 9034 and its second

sources, only faster. And it's off-the-shelf
from our distributors.
TWX-a-Code or Code-a-Card.
For super-fast service, TWX your code to us or

your nearest Intersil distributor. We'll program up
to 100 ROMs directly off the wire and have them
in the mail to you right away.

Another time saver. Order quantities of blank ROMs, mount them
on your own PC cards and stock them. When you need it, program a
complete card at a time, plug itin and go!

Penny a bit, anyone?
Price for the IM5600 (0 to +75° C version) is $25.70 in 100-piece lots. But if you're interested
in really large quantities we can bring the price down to a fraction of that. Any takers?

See your friendly Intersil fellow.
Intersil stocking distributors. Schweber Electronics; Century Electronics;
Semiconductor Specialists; DeMambro Electronics; R. V. Weatherford Co.
Intersil area sales offices. Los Angeles (213) 370-5766; Metropolitan
New York (201) 567-5585; Minneapolis (612) 925-1844; San Francisco
Bay Area (408) 257-5450.

Overseas representatives. Clichy, France:

Tranchant Electronique. Amsterdam: Klaasing Electronics. InterSII

Tokyo: Internix. Zurich: Laser & Electronic Equipment.
London: Tranchant Electronique. Munich: Spezial Electronics. .

U.S. representatives in all major cities.
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Thank you, but the work is only starting

The endorsement is clear, as the cards continue to pourin. So far, about 8000
readers have sent to this magazine the coupon we included in our October
issue, endorsing our effort to promote jobs for electronic engineers. In this
issue we have outlined how we think jobs can best be promoted, and where the
thrust of our effort is to promote them.

Many readers have asked if we are going to Washington to propose ‘‘make
work™ projects for engineers. Nothing could be further from our mind. Our
effort is based on the conviction (based, in turn, on our analysis of
technological developments for the early *70s) that there will be plenty of
opportunities available. These opportunities hold the promise of jobs for
electronic engineers. However, while the opportunities are available, it does
not follow that they will fully develop, or that American electronic manufac-
turers will capture them.

For example, the Federal Communications Commission, which is considering
applications by over 30 companies to build more than 1700 communications
links in the country, has already authorized Microwave Communications Inc.
(MCI) to build one of them, between Chicago and St. Louis. The sooner the
FCC authorizes these links and resolves the major policy issues* involved in
some of these applications, the better for our industry and for our readers. In
addition, the availability of an expanded communications network in the
country will foster the new applications of data processing equipment and
data terminals, which also employ the skills of electronic engineers. (See the
article, “The year of conversion,” on page 21 of this issue.)

However, if we want American manufacturers to develop both data
communications and terminal equipment competitively, we feel they need and
deserve help from our government, since the foreign manufacturers who will
try to sell that kind of equipment in the United States have the aid and
support of their governments. Such help would be nothing new for our
government. For example, the Department of Commerce already does an
excellent job in helping American manufacturers of data processing
equipment and of instruments to sell their products abroad. However, as good
as this kind of help is, it is directed at products which exist today, and are
already in production. A similar effort is mandatory, we submit, to help our
manufacturers produce the equipment that will be needed tomorrow.

For these reasons, this editor has been indicating these areas of opportunity to
industry groups and, after receiving your heartening endorsement, we are also
outlining them to our government, along with our proposals for official
action. In this issue, we are starting to outline them to you, since their success
depends on the success of the equipment our readers will design.

We have your endorsement. While you work in developing the equipment of
the *70s, we will continue to press for help to make it competitive. The work is
only starting.

Albeto Socol uri7

Editor

*See “The hour of decision at the FCC." The Electronic Engineer, Nov. 1970, pp. 22-29
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Making the top ten . . . For the second consecutive year,
Lockheed topped the list of the 10 contractors awarded the
biggest dollar volume in Department of Defense prime
contracts. Lockheed received $1.84 billion in fiscal year
1970, down $192 million from the preceding year. They
were also first in R&D contracts, with $526.3 million. De-
spite this, the company had to ask the Pentagon in March
for $600 million in interim financing for DoD projects.

Borrow a memory . . . Corning Glass Works is encour-
aging memory systems designers to borrow glass memory
modules to study their memory requirements. To over-
come the initial price hurdle engineers face when buying
fully assembled glass memory modules, Corning is lending
memories for up to two months to selected design engi-
neers with memory requirements.

Government recognition . . . The American Institute of
Aeronautics and Astronautics (AIAA) has enlarged its
program to help unemployed engineers and scientists find
professional jobs. In addition to the five original locations,
workshops will be established in 29 areas. The program
will be financed with $129,000, the Department of Labor
furnishing $109,000 and NASA, the remainder. Also for
unemployed engineers, the Department of Labor has es-
tablished a national registry, a central file of engineering
job openings and job applicants. Set up with the coopera-
tion of the California Department of Human Resources
and the National Society of Professional Engineers, the
program is funded with $125,000. Although located in
Sacramento, the registry will provide nationwide employ-
ment assistance to engineers and prospective employers.

A very slight increase . . . Business opportunities for elec-
tronic and aerospace companies will increase 1 to 3% in
government markets, predicts the Electronic Industries
Association. EIA concludes that DoD and NASA can no
longer be considered growth markets for electronic manu-
facturers. Total DoD and NASA electronic-related spend-
ing is expected to be about $15.5 billion in 1979, compared
with 1969’s $12.6 billion—a 25% increase, but probably
only enough to offset inflation. Agencies with programs of
most potential for electronics will be the Federal Aviation
Administration, Urban Mass Transportation Agency, De-
partment of Housing and Urban Development, Office of
Education, and the Law Enforcement Assistance Adminis-
tration.

Low-noise audio ICs . . . Toshiba has developed a new
process for manufacturing low-noise transistors and Ics.
The “perfect crystal technology” (PCT) process -insures
crystal perfection throughout all manufacturing steps, with
a dislocation-free epitaxial layer grown on a dislocation-
free silicon substrate. Noise level of 1cs at 100 Hz can be
reduced to 1/5, and at 10 Hz to 1/20, that of circuits pro-
duced by other methods. The circuits will be used for
audio frequency amplification.

8

Military R&D budget . . . David Packard, Undersecretary
of Defense warned about the danger of reducing the mili-
tary R&D budget. Speaking at the annual show and Con-
vention of the Instrument Society of America (ISA) in
Philadelphia, Mr. Packard indicated the many devel-
opments, such as glass reinforced pc boards, aluminum
and titanium for commercial airplanes, etc., that came
about thanks to military R&D. He expressed the hope that
Congress would accept the budget for R&D requested by
DoD, although the request has already been cut back by
the House.

Bits of information . . . Sylvania Electronic Systems has
started an electronics school in Waltham, Mass., to train
men and women for various careers. The school offers
vocational training in radio and Tv, communications, and
computer electronics . . . Control Data Corp. has been
awarded two contracts, valued at $15.2 million, by the
U.S. Navy. The company will install three CDC 6000
Series and six CDC 1700 computer systems at the Naval
Weapons Lab., Dahlgren, Va., and the Naval Ship Re-
search and Development Ctr., Carderock, Md. . . . Bur
lington Northern has awarded a $1.2 million contract to
Stromberg-Carlson to merge and enlarge the rail’s phone
systems into an integrated network.

Toshiba of Japan now has a black and white Tv that is
equipped for both regular broadcast reception and closed
circuit TV monitoring of up to four locations within the
home . . . RCA has announced the development of a low-
noise avalanche diode oscillator with a noise level 10 times
lower than that previously reported for such devices . . .

Zenith Radio Corp. is introducing an advanced acousto-
optic intensity modulation system for the economical ap-
plication of laser beams in such fields as data processing,
communications, and video recording . . . Optel claims it
has the first commercial electronic device using liquid crys-
tal or cathodochromic screens to display data. The unit is
a display terminal . . . Despite the $1 billion investment in
Cape Kennedy, NASA is examining other sites for the $6
billion reusable space shuttle program.

The U.S. supplies an estimated 75% of the $25-million
ic market in Great Britain . . . The microwave oven market
may jump from 75,000 units/yr to 200,000 units/yr by the
end of 1971 . . . The European Mos market is expected to
grow from $42 to $500 million by 1975 . . . Coler TV pic-
ture tube exports were up 143% as of August last year, al-
though total output was down 22%. . . Monochrome ex-
ports were down 54% and output 25% . . . Fairchild lost
$10 million in the third quarter last year while employ-
ment dropped from 23,000 to 16,000 in six months.

Varadyne Inc. has developed a new mos process called
vMos which is said to be as fast as current sinking
logic and as inexpensive as standard MOS . . . Air pollution
instrument sales are expected to rise from $12 million to
$35 million by 1975 . .. U.S. unemployment averaged 5.1%
in August 1970 (vs 3.5% in 1969), while unemployment in
California hit 6.5% (vs 4.6% in 1969).

The Electronic Engineer - Jan. 1971



POWER DARLINGTONS

_<coet you less...

and make your work a lot easier.

fde’s new industrial 10 Amp silicon planar NPN Darlington
sfStors offer you the advantages of a monolithic two transistor
circuit for less than the price of comparable discrete devices.
They're ideal for high gain switching applications such as print
hammer drivers, solenoid, servo and lamp drivers and for
amplifying applications such as motor controls and linear
amplifiers. They’re available in two hermetically sealed metal
packages — a lead-mounted TO-33 (U2T101) and a chassis-
mounted TO-66 (U2T201). Both utilize overlay (multiple emitter)
techniques on driver and output transistors. Saturation voltage is
1.5V max. @ 5A and current gain is 2000 min @ 5A. Collector-
Emitter voltage ratings are available up to 150 volts. U2T201 has a
power dissipation rating of 25W @ a case temperature of 100°C.
For whatever Darlington application you have, Unitrode ¢-Line
Darlingtons are more efficient and less expensive than any other
method of performing the function. Why not make us prove it?
(U2T101 is $2.75 ea. in lots of 100.)
For fast action, call sales engineering collect at (617) 926-0404
Unitrode Corporation,
Dept. 1D , 580 Pleasant St., Watertown, Mass. 02172

Free samples on request.

mmm U NI TROD E quality takes the worry out of paying less.

Circle Reader Service #5.
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A ''reel” packaging breakthrough

The traditional IC packaging bottleneck
appears to have been broken by two
new methods for automatically mass
producing and packaging 1cs. General
Electric’s multibondT™ is a process to
automate the assembly of the 1c chip to
its package while miniMod™ is the
name they give to their new packaging
concept.

Both the multibond process and the
miniMod package use a polyimide film
strip. This very stable, but still flexible,
plastic film is made in continuous
lengths perforated with indexing holes
for mechanized processing and testing.
Other holes in the strip will accept the
silicon pellet and will provide access to
copper leads so that you can attach
your substrate. A 1-o0z. copper ribbon is
laminated to this strip. Through a pho-
tolithographic process a lead frame is
etched into the copper ribbon at each
index point of the strip. Following this,
the lead frames are tinned in prepara-
tion for pellet attachment.

Each copper lead is etched down to a
4-mil wide finger at the point at which it
is to be bonded to a gold bump on the
silicon pellet. The finger is cantilevered
over the hole which receives the pellet.
Away from the pellet, the copper leads
are widened to become the package
leads.

The pellet itself has been specially
processed for use with this lead frame.
A standard monolithic 1c is fabricated,

ICs packaged in the new miniMod pack-
aging concept can be automatically test-
ed. The film strip approach as a carrier
for these products and the reel-to-reel
handling approach enable GE to test
these new ICs (The GEL 1741 op amp is
shown) easily and automatically.

10

complete with its aluminum metal-
ization, and then a glass overcoat is de-
posited over the entire circuit except for
the bonding pad areas. Gold bumps are
plated into the exposed bonding areas.
The pellet is attached to the lead frame
by aligning it under the cantilevered fin-
gers and applying heat and pressure to
all fingers, simultaneously forming a
gold-tin eutectic bond that can with-
stand temperatures of over 280°C.

Direct connection of the copper leads
to the bonding pads by this process
eliminates the conventional gold wires
used between a pellet and its lead frame.

The company also announced the
availability of two products that are
being offered in the new package.

The PA 1494 AccuSwitchT™is a mo-
nolithic threshold detector with con-
trolled hysteresis. Intended for appli-
cations requiring the logic function of a
Schmitt trigger, it has a sensitivity be-
low 50 nA and its own voltage refer-
ence.

Circle Reader Service #280.

The GEL 1741 features short-circuit
protection at both the input and output,
low power consumption, and offset volt-
age null capability. It accepts a wide
range of common mode and differential
mode input voltages and it will not
“latch up.”

Circle Reader Service #281.

General Electric Co., IC products
Dept., Syracuse, N.Y. 13201.

Compact Doppler radar

Entering the consumer applacations field
for the first time, Hewlett-Packard Co.
has a microwave Doppler radar trans-
mitter-receiver module for many con-
sumer and industrial purposes. A com-
pletely solid-state module, it is built
with hybrid thin-film microcircuits.

The power from a Gunn diode pro-
ducing 50 mW of power at 10.525 GHz
is coupled to the output port through a
circulator. Some of the energy from the
diode is shunted through a 10-dB cou-
pler to a hot carrier diode mixer. This
serves as the reference signal.

The returning rf signal, shifted in fre-
quency as a result of its reflection from
a moving object, passes back through
the circulator. The circulator isolates in-
coming and outgoing signals, even
though they pass through the same port

to and from an antenna. Coming in
from the circulator, the received signal
moves through a bandpass filter to re-
move spurious responses. It then moves
on to the mixer where the incoming and
outgoing signals subtract to generate an
audio signal proportional to velocity.

All that’s needed to form a complete
microwave Doppler radar is the module,
an antenna, a display, and a power
source. Possibilities for consumer uses
include automobiles, private airplanes,
and pleasure boats. The radar will be
used in industrial applications such as
intrusion alarms, automatic traffic con-
trols, railroad speed controllers, and
automatic aircraft landing systems.
Modules will sell, in quantities of
1000, for less than $150 and, in very
large quantities, for less than $100.
Circle Reader Service #282.

FET reaches 14 GHz

Using ion impantation techniques, sci-
entists at IBM’s Research Division have
developed an experimental FET with a
cutoff frequency of 14 GHz. This is the
highest frequency reported to date for a
silicon transistor.

The substrate is high-resistivity (100
Q-cm) p-type silicon. Both source and
drain are diffused n* with phosphorus.
The area between the source and drain
is then implanted with boron to produce
a higher conductivity (I @-cm) p-type
material. After the metal electrodes and
gate are formed, the device receives a
heavy implantation of phosphorus ions
to extend the source and drain to the ex-
act edges of the gate.

Experiments to date indicate that the
transistor produces high gains in the 5-
10 GHz range. In addition, switching
speeds of less than 500 ps have been
measured. Although the 500-ps value
was the resolution limit of the measure-
ment setup, IBM expects the actual
switching speed of the unloaded transis-
tor to be less than 100 ps.
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ntroducing...

A New Modular Concept in
RCA Hybrid Power Circuits

Exploded view shows one of the
standard interconnectiong of

the RCA hybrid power module

as used in a common-emitter
inverter. That portion within the
dotted lines in the circuit schematic
represents the RCA module.

Module shown actual size -

Take RCA transistor chips with current capa- ness, light weight, fewer parts, minimum
bilities up to 80 A, rectifiers with peak cur- assembly costs, factory-selected and matched
rents to 80 A, and resistors to 10 watts. Inter- components, and efficient built-in heat dissi-
connect them — in any number of ways. What pation.

do you get? A power capability up to 800 W, | 51 over the inverter example illustrated.

current capability up to 300 Al . Then call your local RCA Representative or
Right now, RCA is mass-assembling a variety your RCA Distributor for more information

of thick-film hybrid high-power arrays that
are ideal for switching and amplifier applica-
tions in military and industrial equipment.
Modules are also available in unconnected ver-
sions, if you prefer to create your own design.

These hybrid power circuits offer obvious
power circuit advantages, including: compact-

The Electronic Engineer - Jan. 1971

on the modular concept. For RCA's new,
detailed brochure, “High-Power Arrays”
(HPA-100), write: RCA, Commercial Engi-
neering, Section 59A/UC2R, Harrison, N. J.
07029. International, RCA, 2-4 rue du Liévre,
1227 Geneva, Switzerland, or P.O. Box 112,
Hong Kong.

Circle Reader Service 46.
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Quality and reliability are key design
parameters built into Adlake's com-
plete line of DRY REED RELAYS.
Advanced electrical, mechanical and
packaging features qualify these stand-
ard, intermediate, and miniature size
devices for an extremely wide range
of commercial, industrial, and military
switching applications, such as con-
trol panels, machine process control
instrumentation, and telephone and
communications apparatus, to men-
tion just a few.

ELECTRICAL DETAILS:

Contact Arrangements:
Up to 4-A or 2-B
Contact Current Ratings:
Switch 0.5 A; carry 3 A
(Miniature & Intermediate)
Switch 1.5 A; carry 6 A (Standard)
Contact Resistance:
Initial—50 milliohms, max.;
end-of-life—2 ohms max.
(Standard)
Initial—200 milliohms max.;
end-of-life—2 ohms max.
(Intermediate & Miniature)
Contact Life:
Rated Loads—20 x 108 operations
Dry Circuit—500 x 1086 operations
Contact Voltage Ratings:
100 VDC or 150 VAC
(Miniature or Intermediate)
150 VDC or 250 VAC (Standard)
Insulation Resistance:
102 ohms (min.)
Operating Speed:
1t025ms
(Miniature & Intermediate)
2.5 to 4.5 ms (Standard)
(Varies with sensitivity and
number of poles; including
contact bounce and coil time)

Miniature Dry
Reed Relays Series
ARAM & ARBM
(typical)

=

l 200 TYP

|4 400’1

350 TYP
Y.é TYP

}4_ 025 Square, TYP

l<—l 000 TYP—)-{

3 FORM A

2FORMB | «

[ fe——1.000"—~] |

f«—— 1.200" MAX.—=|

R

PACKAGING DETAILS:

Environmental Protection:

Hermetically sealed contacts. Rhodium

plating on contacts for higher loads

and longer life characteristics.
Shelding:

Magnetic shielding layer
Shock:

200G max. 11 =1 ms

(Miniature & Intermediate)

100G max. 11 = 1 ms (Standard)
Vibration:

30 G max. 0-1700 cps

(Miniature & Intermediate)

0-600 cps (Standard)

Temperature Range:
—55to 105°C

Choose from 123 cataloged items. Dry Reed
Relays with special features are available on
special order with surprisingly short
delivery times.

fMERCU RY WETTED
CONTACT RELAYS

Low, stable contact resistance and
“1-billion-operation” life qualify Sensi-
tive Mercury Wetted Contact Relays for
a wide array of switching applications,
such as digital and analog computers,
telecommunications system, multiplex,
industrial control equipment, power
control devices. New Series MWK and
AWK Sensitive Relays offer contact
form K (SPDT, center off)—ideal for
\multiple channel switching.

‘\

MERCURY
DISPLACEMENT
RELAYS

Time delay and load relays meet the
toughest, most demanding switching
applications. Non-adjustable time delay
relays offer contact forms A and B with
delays up to 1 hour, current ratings to
15 amps. Load relays switch from 30 to
100 amps with contact forms A and B.

J

USE READER SERVICE NUMBER FOR COMPLETE INFORMATION
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ISSCC 71

Electronics brings the world closer to-
gether in this year’s IEEE International
Solid-State Circuits Conference. The
annual meeting, which is scheduled for
Feb. 17-19, will again be held at the
University of Pennsylvania (afternoon
sessions) and the Philadelphia’s Shera-
ton Hotel (evening discussions). Of the
200 papers submitted, 75 were selected,
representing more than a dozen nations
in Europe, the Far East, and South
America.

Just as this year’s conference repre-
sents a variety of nations, so does the
program represent a variety of current
topics. Among the subjects covered in
the 15 afternoon sessions will be com-
puter-aided design, memories, digital
circuit applications of 1c technology,
linear circuitry, avalanche diode cir-
cuits, biomedical electronics, and
charge-coupled carrier-domain devices.
Topics for the 12 panel discussions in
which 75 engineers will participate in-
clude microwave power sources, low-
noise microwave front ends, high-power
If techniques, microwave broadband
transistor power amplifiers, biomedical
sensors, silicon-diode array image tubes,
the impact of rLs1 on computer design,
and A-D/D-A.

Be sure to attend the keynote address
by D. W. Hill on the opening day. Hill
is from the Research Department of
Anaesthetics at the Royal College of
Surgeons of England, located in Lon-
don. He’ll be speaking on the “‘Impact
of Solid-State Circuitry Technology on
Biomedical Electronics.” Also at this
time the IEEE Mervin J. Kelly Prize
award will be presented, as well as
ISSCC plaques for outstanding contrib-
uted papers delivered at the 1970 meet-
ing.

You’'ll find the Digest of Technical
papers more than just a souvenir to re-
turn home with. It’s filled with 200
pages of information and includes con-
densed versions of all invited, contrib-
uted, and keynote papers. They’ll be
distributed to all who register at the
meeting, but you’ll have to pay for them
after that.

Registration before the conference is
$20 for IEEE members, $25 for non-
members. At the door, it’s $30 and $35
respectively. If you’d like programs or
registrations forms, address your
requests to Lewis Winner, 152 W. 42nd
St., New York, N.Y. 10036.
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PIN diodes

The new UM4000 Series
is available in a variety of o
packages in voltages from 100v ™
to 600v at the lowest prices in the
industry. (as low as 89c in 10K lots.)
Such features as low losses, low thermal

impedances, low parasitics, low distortion and high reliability make
them ideal for applications from LF to S band. They’re especially

suited for switches, duplexers, TR switches, receiver protectors, digital
phase shifters, attenuator circuits and AGC loops. For fast action,

call Steve Nannis collect at (617) 926-0404.

Unitrode Corporation, 580 Pleasant Street, Watertown, Mass. 02172.

UNITROD E quality takes the worry out of paying less.

Circle Reader Service #8.
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Unitrode Corporation
Inquiry Processing Dept.1 D, 63 Atlantic Ave., Boston, Mass. 02110

[[] Please send me free UM4001 sample as well as Application Bulletin and

complete specs.

NAME TITLE
COMPANY
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It doesn't look like coaxial cable, but
it acts like it. It has the same propa-
gation velocity and controlled cross
talk characteristics, as well as
matched impedance. It's a piece of
Ansley Signaflo® transmission cable.
But because it doesn’t have the tradi-
tional coax form, some people are
hesitant to use it . . . even though
it's stronger, lighter, and requires less
space in packaging. Ansley Signaflo
will even flex and follow complex
contours.

Unlike coaxial cable, the biggest

—

'nl"

benefits are found in the final assembly.
Each cable assembly provides exactly
the same controlled electrical charac-
teristics. Misassembly errors are elim-
inated. Total installed cost, a big
factor to consider with coax, can be as
much as 50% less.

Ansley Signaflo transmission cable is
manufactured in a wide range of sizes,
configurations and insulating struc-
tures available from stock.

Also available is Ansley Flex-Strip®
electrical conductor cable. In addition
to the standard stocked cables, Ansley

4 Circle Reader Service #10.

will produce any flat cable or termi-
nated cable assembly to suit your
specific requirements.

With over ten years of experience in
the manufacture of flat cable and cus-
tom-engineered flat cable assemblies,
we are anxious to prove our capabili-
ties. We have coaxial cable like you've
never seen before. Ansley Corporation,
a subsidiary of Thomas & Betts Corpo-
ration, Doylestown, Pa. 18901 and Los
Angeles, Cal. 90065. In Europe,
Ansley Elektronik, GmbH, 8766 Gross-
heubach.
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I Get a free sample of ITT's competence in capaci- from 0.1 to 100 xF and voltage ratings from 3 to I
‘@1 tors! Learn how you can use miniature resin-dipped 35 VDC. . i
| solid tantalum devices to cut costs without sacri- Temperature range is —55 to +85°C, and you may
| ficing performance. In some areas — impedance, for choose eltherIerXIble ok prg/formed I;ac'ias. Norma: i
: = capacitance tolerance is +50% to —20%, but specia
l gxample y?u RN SYeR, SXpest. RerDIMance orders for ==20% or =10% devices can be filled. l
‘ I LMPIOVAMmOns. . Find out how ITT can save you something on your l
: ITT has 31 popular models in stock, and some 25 next capacitor procurement. Use this coupon
I others available on very short notice. In the com- to get a free tantalum capacitor sample and a price |
L l binations shown below, you may select capacitance  quotation. l
: Please send me a free capacitor with the SAMPLE VOLTAGE/CAPACITANCE COMBINATIONS :
| voltage/capacitance characteristics circled at right. AVAlLABLE FROM STOCK i
L l ge/cap ¢ Voltage | sy Capacitance (F) . I
i s o4 [[] Please quote on pieces with the — 35 | 01 015 022 033 047 068
(5% i { voltage/capacitance characteristics circled at right. %O L5 22 33 4.7 6.8 |
: ; l Please send me detailed specification on your 200 | 33 4.7 6.8 15 '
ol capacitor line. 16 X 22 100 22 |
h\‘l 10 | 47 100 150 33 i
| Please have a salesman call. 6.3 } 6.8 150 220 470
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ELECTRIC
RECORDER

“Many CPUs are in a terrible jam,"" the
Sanders man noted thickly. “Incoming
orders are stealing much precious fime."
“let's put MAC 16 on it posthaste,” urged his
assistant urgently. ““With its phenomenal hard-
ware interrupts, Lockheed's mighty mini is the ideal
computer for our proposed curative, the Sanders
Order Entry System!"

"Interesting,” mused the older man, "‘but what
of devices? Can a mini computer control stations
enough?"’

"An incredible 256 devices!" shrieked the lad.
"Plus mass storage and blinding speed!"

“Hmmm. | suppose we could link MAC 16 with

our justly renowned Sanders 720 Display
Stations..."”

"“Of course! Two per office—the sec-
ond one for verification. Why, on-line or off-line,
our system will be so foolproof even girls can
operate it!" the youngster giggled triumphantly.

“My boy, your enthusiasm is contagious. Con-
sider it done!"

"Qur fortunes are made!'" his assistant exulted,
foaming slightly.

Verily, an apt prophecy it was.

Moral: Fame and fortune await. Merely tell
Central you want (213) 722-6810, collect, and
become the next clever MAC 16 applicator.

Lockheed Electronics

Data Products Division / Los Angeles (213) 722-6810

A Division of Lockheed Aircraft Corporation

MAC

AND THE

ORDER

Saving the Day
for CPUs

Circle Reader Service #12.
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JANUARY

17 18 [19 20 21| 22 23
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31

Jan. 19-21: Computer Designer’s Confer-
ence & Exhibition, Anaheim, California.
Addtl. Info.—Milton S. Kiver, President.
Industrial & Scientific Conference Man-
agement, Inc., 222 W. Adams St., Chi-
cago, Ill. 60606.

Jan. 21-22: Magnetic Recording, Barbi-
zon Plaza Hotel, New York. N.Y. Addtl.
Info.—L. R. Neville, Rear Admiral USN
(Ret.). Associate Executive Director, The
New York Academy of Sciences, 2 E. 63rd
St.. N.Y. 10021.

FEBRUARY
Fegneadug g6
7 8 9 10 11 12 13
14 15 16 [17_18 19] 20
21 22 23 24 25 26 27
28

Feb. 9-11: 12th Annual Winter Con-
vention on Aerospace and Electronic Sys-
tems (WINCON) Biltmore Hotel, Los An-
geles, Calif. Addtl. Info.—Wm. H. Herr-
man, P.R. Chairman, Wincon ‘71, 3600
Wilshire Blvd., Los Angeles, Calif. 90005.

Feb. 17-19: IEEE International Solid State
Circuits Conference, Sheraton Hotel,
University of Pennsylvania, Philadelphia,
Pa. Addtl. Info.—R. W. Webster, Texas In-
struments, POB 5012, Dallas, Texas
75222.

Feb. 22-27: Electronic Components Exhi-
bition, U.S. Trade Ctr. for Scandinavia,
Stockholm, Sweden. Addtl. Info.—A. J.
Beiring, Project Officier, Scandinavia and
Benelux Section, Commercial Exhibitions
Program, U.S. Dept. of Commerce, Wash-
ington, D.C. 20230.

'70 & '71 Conference Highlights

|IEEE—International Convention & Ex-
hibition, March 22-25; New York,
N. Y.

WESCON—Western Electronic Show &
Convention, Aug. 24-27, San Fran-
cisco, Calif.

Call for Papers

Oct. 20-21: Fourth Annual Connector
Symposium, Cherry Hill, N.J. Submit
four copies of a 200-400 word abstract
by March 1 to Program Chairman, ELEC-
TRONIC CONNECTOR STUDY GROUP,
P.O. Box 3104, Philadelphia, Pa. 19150.
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Matheson’s
NEW and BETTER way
to etch silicon

Chemically speaking, E-GAS® is Matheson’'s new, specially
prepared gas for etching silicon. It displaces Hydrogen Chlo-
ride as the “NOW?" etching method. Practically speaking here’s
why:

E-GAS gives more effective etching. It enables you to etch
through oxide holes with no oxide deterioration or etching
of back seal. What’s more, E-GAS gives a planar etch, forms
flat bottom holes, and is ideal for etching junctions prior to
mesa passivation and requires a lower operating temperature
(200°C. less than HCI).

E-GAS stands for economy. In addition to the many operating
economies accrued, only 1/5 as much E-GAS is required to
do the job as compared with HCI.

E-GAS is easier and safer to handle. It's nontoxic, noncorrosive
and does not contaminate. As a result, there’s no equipment
damage.

You can order E-GAS in No. 1A or No. 3 cylinders. Because
of its high etching rate, E-GAS is also being offered in mixtures
for lower etch rate applications such as etching silicon prior
to thermal or pyrolytic oxidation. These mixtures have a 10%
concentration of E-GAS in a choice of background gases.

Ask to see our etching engineering report! Write Matheson
Gas Products, P.O. Box 85, East Rutherford, N. J. 07073

MATHESON GAS PRODUGTS

A Division of Will Ross Inc.
East Rutherford, N. J.; Cucamonga, Calif.;

Gloucester, Mass.; Joliet, lll.; LaPorte, Texas;
Morrow, Ga.; Newark, Calif.;
Matheson of Canada, Ltd., Whitby, Ont. 10-69GR

Circle Reader Service #13.
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Custom(n Cable

Constructions
by Chester

Behind every foot of multi-conductor cable produced by our Chester Cable Oper-
ations, are the vast resources, technical skills and virtually unlimited facilitfés of ciltes
Service. From the basic copper ore to the finished product, every care is exercised in
strict quality control to assure you of dependable and practical cable construction to
fulfill your most exacting requirements.

The samples of Plasticote” multi-conductor cables shown on these pages are but a
few of the thousands of “‘specials” produced for our many customers. No matter what
your needs in conductors, insulations or jackets, check first with Chester . . . we know
you'll be more than pleased with the results.




. RECORDING STUDIO: Audio sound
cable: 25 shielded pairs, stranded copper
conductors, low loss insulation, twisted
with ‘uninsulated drain wire, isolated alu-
minum tape shields, cabled, PVC jacket.

. TV CAMERA MFR.: Camera control
cable for Audio and Video signals: a com-
posite of PVC and polyethylene insulated
conductors, cabled, overall braid shield,
PVC jacket.

. AIRCRAFT SIMULATOR MFR.: Control
cable: 12 triples shielded jacketed,
stranded copper conductors, PVC insu-
lated, individual shield jacket color
coded, cabled overall PVC jacket.

. ELEVATOR MFR.: Control cable: 35 con-
ductors, stranded copper, PVC insulated,
conductors coded by colors and printed
numbers, cabled with open binder; indi-
vidual conductors U/L listed.

.INTERCOM EQUIPMENT MFR.: 250
conductor inter-office communication and
signaling cable: solid bare copper, PVC
insulation, paired, cabled, PVC jacket;
U/L listed.

. ELECTRIC UTILITY CO.: Station
control cable for general use: 37 conduc-
tors, stranded, polyethylene and PVC in-
sulated, color coded, cabled, overall
tough PVC jacket; per NEMA/IPCEA Spe-
cifications.

G. LARGE CITY: Communication cable: 50

pairs, polyethylene insulated, cabled, con-
tinuous layer of copper shielding tape, PVC

. jacket; per spec. IMSA-19-2, 600 volts.

. LEADING SHIPBUILDER: shipboard

cable: stranded conductors, nylon-jacketed
PVC insulation, pairs shielded and jack-
eted, cabled, PVC jacket, and aluminum
braid armor overall; per spec. MIL-C-915.

U.S. GOVERNMENT: Coaxial cable:
type RG-218/U, solid copper conductor,
polyethylene insulated, copper braid
shield, PVC jacket; per spec. MIL-C-17/79.

. BROADCASTING COMPANY :Remote

control broadcasting cable: stranded con-
ductors, polyethylene insulation, pairs &
triples shielded and jacketed, cabled, PVC
jacket overall.

. COMPUTER MFR.: Computer control

cable: 55 conductors, stranded copper
conductors, PVC insulated, formed into 7
groups of 7 conductors, cabled, PVC
jacket; U/L listed.

. MACHINERY MFR.: Bus drop cable: 3

PVC insulated stranded conductors, with
split uninsulated grounding conductor,
cabled, overall PVC jacket; U/L listed;
per NEC.

CITIES SERVICE COMPANY

CHESTER CABLE OPERATIONS

CITIES SERVICE
Bt i 8

CHESTER, NEW YORK 10918
PHONE: (914) 469-2141 TWX (914) 469-9801




The first monolithic dual J-FET:
A standard 2N package with

A(Vas1Vas2)
AT

The trouble with most dual J-FETS is that they're actu- with dielectric isolation. No P channel. No seventh lead.
ally two J-FETS. Or two J-FETS with an extra P channel Higher isolation. Lower cross talk. Lower noise.
tossed in to provide isolation. And, because we use less chip to build in, you get

the right answer to

The one practically as-
sures you of poor thermal
tracking. The other means
you can’t get the dual J-FET
in a standard 6-lead 2N
package. (The lead from that
extra P channel has to go
somewhere. Where? That’s
your problem, not the J-FET-

thermal tracking values
of 5 uV/°C or better, with-
out fuss.

If all this sounds like the
answer to a differential am-
plifier problem or two, it's
because we planned our
dual J-FET that way.

We have other J-FET an-

makers.) N swers to any problems you
Because the NPNPNPN | might be facing with AC, DC,
construction uses up a lot 1 high frequency, or low noise
of silicon real estate, good amplifiers; analog or digital
thermal tracking is hard to switching; or high-voltage
come by there, too. hangups. All in our new
Enter our monolithic dual Us J-FET spec sheet. Write,
J-FET, the first monolithic " and we'll have one in the
dual J-FET. next mail.
As you can see, we build it differently. Can’t wait that long? Call (215) 355-5000 and ask for
We lay down SiO, boats in the chip and build our Marty Kiousis. Unisem Corporation, P.O. Box 11569,
J-FETS in there: for the first time, you get a dual J-FET Philadelphia, Pennsylvania 19116.

Another Unisem first: the dielectrically isolated monolithic dual J-FET.

>
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1971:

the year of conversion

Technology transfer to consumer needs means the
dawning of a new age of electronics—promising

real growth in a host of new markets.

Yes, it’s about time. It’s about time to take note of the
writing on the wall and really look at its message. And
that message tells us to look around, brother, because the
days of the big defense money are gone.

And it’s time to make a turnaround just as quickly as
we can, before the manufacturing headquaters for the new
markets—as has already happened with calculators and
color Tv—succumb to the lure of travel and take up resi-
dence in pleasant climes outside of our United States.

You've probably noticed this past year that The Elec-
tronic Engineer has put more and more emphasis on those
ideas which will help shape our industry (our CHALLENGE
series and editorials, for example). In doing the research
necessary to write such material, the editorial staff has
been able to identify a host of new markets which, in this
decade, will assume tremendous proportions. A number of
them, such as data terminals, communications, video
recording, and process control, will grow regardless of
what the U.S. electronics industry does about them. So to
retain them here in this country, we must start immediate-
ly to control their development.

Other markets—notably air traffic control, urban tran-
sit, medical electronics, education, pollution control—will
need government-directed specifications. But we, as a
united industry, must take the government by the hand,
and tell it what it needs. We must not drop this responsi-
bility into the laps of the politicians, for if we do, we will
surely help to create another monster such as the defense
industry was.

Information storage with Videofile™

Ten years ago, government work accounted for about
50% of Ampex Corp’s total business. Today, government
business is only about 14% of the corporation’s volume,
because Ampex, located in Redwood City, Calif., took
pains to make sure that its non-government business grew.
As a result, Ampex is moving into markets it has never
served before. And an outstanding example of one shift to-
wards consumer electronics is the company’s Videofile In-
formation System.

Videofile uses video tape for the storage and retrieval,

<«——Circle Reader Service #15.

via digital addresses, of documents and other graphic im-
ages. Such a system does with documents what computer
systems do with alphanumeric information. The user can
permanently store his records, or edit them in any way he
wishes. Because the storage is electronic in nature, the user
can move information from place to place in his files, re-
motely display it, and so forth. )

Since Videofile handles a class of files which does not
lend itself to storage in digital form, it is not competing
with computer or microfilm systems. Instead, Videofile
fills a vast market need that exists between those two
areas. And its users typically have huge files that need con-
stant updating: dynamic files with many inputs and out-
puts. The law enforcement community is thus a major
market for the system, as is the insurance industry, the
medical records field, and the transportation industry.

Videofile is a blend of three technologies which, over the
years, have grown at Ampex: video recording (for the

By 1980, most electronic data terminals will be bought and
used by people with no electronics background. The chart
shows the percentage of terminal points (not units) by end
user. Note the importance of retail establishments such as
department stores, “‘fast-food’” chains, and supermarkets.
(Information courtesy of Datran.)
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broadcast industry); computer tape (for the computer in-
dustry); and instrumentation recording (which was primar-
ily government oriented). Bear in mind, too, that this tech-
nology transfer implies personnel transfer as well. After
all, the 500 people at the Videofile division came not only
from within Ampex, but also from companies such as
Philco-Ford’s Western Development Labs., Lockheed,
Sylvania, and so on. These people, who formerly worked
in government and aerospace fields, now work on heavily
commercially oriented projects.

But these people are the lucky ones. Evan Ragland,
president of American Regitel in San Carlos, Calif., com-
ments on the contributions of aerospace to technology, and
the transfer of technology to consumer needs. He feels that
the private sectors of our industry should accept and use
both the contributions of aerospace and the people who
made them to solve problems wherever electronics can
help to do so. And he stresses the fact that his people do
have aerospace backgrounds. Further, their experience is
not only applicable, but also important. “A power supply
is a power supply, and we use the same MOs ROMs that we

Terminals

400 'xI0® $xi0°
700

300 600
500

200 400
300

100 200
100

1972 1974 1976 1978 1980

Number of and dollars for data terminals estimated to be
sold in this decade. These estimates are for terminals that
either have a communications capability, or that will be
connected to a communications terminal, to exchange in-
formation with a computer. There will be many other termi-
nals which will not need that capability, such as those for
small library systems or production line control.

Ampex’'s Videofile™|n-
formation System is just
what the doctor ordered
for the handling of mas-
sive, dynamic document
files. This installation is
at a hospital complex.
Doctors and nurses
throughout its 23 clinics,
with the help of Videofile,
have rapid access to the
medical record of any
patient, either as a TV
picture or as hard copy.
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see in all other types of equipment.” He adds that “large
manufacturers are generally not too anxious to innovate,
and thus possibly obsolete their investments. The large
companies are moving too slowly toward those problem
solutions which will make our lives a little easier and a bit
more pleasant. Perhaps we have waited too long for the gi-
ants-—the IBMs, RCAs, GEs—to solve our problems.”

Cash in on point-of-sale systems

The cashier at Bullock’s, a department store in Los An-
geles, looked hesitantly at the lighted display reading
HOW PAY on her new cash register. She pushed the CHRG
button on the keyboard, and the display prompted her to
insert the sales slip and enter the customer’s credit card
number. The register printed it, seemingly without hesita-
tion, although it had already had time to ask its backup
Nova minicomputer to check the customer’s credit on an
NCR 315 computer.

This illustrates only one example of the many appli-
cations for the new point-of-sale terminals which will be-
come popular in the 1970s, and American Regitel is the
electr nics company supplying the terminals being tested at
Bullu.k’s. Ragland states that he could not have designed
these terminals without the help of electronic engineers ex-
perienced in modern digital design with complex integrated
circuits.

While the application to department stores will be very
important, point-of-sale systems will be needed in libraries,
“fast-food” chains such as Gino’s, MacDonald’s, or Hot
Shoppes and, ultimately, in supermarkets. While the tech-
nology required to design terminals for these diverse appli-
cations is basically the same, and well-mastered by elec-
tronic engineers, they must be designed specifically with
the user in mind—a user who, in general, does not have an
electronics background.

Data terminals and communications

Together with other equipment such as facsimile, tele-
typewriters, remote health monitors, and bank teller regis-
ters, point-of-sale terminals are examples of data termi-
nals, peripheral units which provide remote access to or re-
trieval from a computer, or from electronically stored in-
formation (usually called the data base). Since many of
these terminals will be far away from their computers or
electronic data bases, the increased applications for termi-
nals will demand an expansion and improvement in the
communications lines required to connect them. With the
exception of oil companies and railroads, which have their
own right-of-ways and have installed their own microwave
communications systems, most users of data terminals
must use the telephone network for their data communica-
tions. And, as of this writing, there are before the Federal
Communications Commission applications by 30 com-
panies to build over 1700 microwave stations in the coun-
try. One of these companies, Microwave Communications
Inc., has already been approved to build a microwave link
between Chicago and St. Louis. (See the article “Hour of
decision at the FCC,” The Electronic Engineer, Nov. 1970,
pp. 22-29.) Another applicant, Datran (a subsidiary of
University Computing Corp.) has applied for a network
engineered and devoted exclusively to digital transmission.
It’s based on time-division multiplexing (Tpm), unlike the
telephone network which is based on frequency-division
multiplexing.

With the possible exception of the Tpm switching ex-
changes, which Martin Co. in Orlando is designing under a
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Clayton's dynamometer includes electronic in-
strumentation amplifiers for the panel meters. The elec-
tronic circuitry is packaged in rugged modules to withstand
the service shop environment and to simplify service.

contract from Datran, most of the equipment required for
these vast communications networks of the 1970s can be
designed with the technology and the components devel-
oped in the 1960s—a technology well-mastered by elec-
tronic engineers. Therefore, the successful designs for mi-
crowave transmitters, for power supplies, and for switch-
ing and carrier equipment will not be those that push the
state-of-the-art at the expense of price, but rather those
that implement modern technology and reliability at the
lowest cost.

TV reruns you'd like to see

In the 1970s consumer electronics will be geared to-
wards the individual consumer as well as towards the con-
sumer industry. The next generation for electronics in the
home will be the era of canned Tv. Call it what you will—
video cassettes, cartridge TV, or prerecorded program-
ming—video recording for the individual consumer is on
its way in. And if you listen to the optimists in the in-
dustry, its impact on the public is going to be revolution-
ary.

The whole field of video recording is still up for grabs.
About two dozen companies are looking at the hardware
aspects with varying shades of enthusiasm. Among them,
the companies have come up with five distinct approaches
to video recording, but only one approach—magnetic
tape—offers a record-it-yourself capability to the user.
Not too surprisingly, the largest number of companies are
looking in the direction of mag tape right now.

While the mag tape advocates have numerical superior-
ity, the two big guns in the home entertainment market—
CBS and RCA—are busy developing two entirely differ-
ent systems. First to hit the street (with deliveries already
underway to Equitable Life Assurance Society) is EVR
(electron video recording) from CBS. With EVR, an elec-
tron beam writes video information onto photographic
film in much the same way that a similar gun creates an
image on the face of a crT. The audio portion of the pro-
gram is recorded with conventional techniques onto mag-
netic stripes running along the edge of the film. The play-
back equipment, manufactured by Motorola, reconverts
the information on the file into electrical form and feeds it
to the antenna terminals of the Tv receiver.

RCA, the other big name in the field, is not nearly as
far along as CBS. The RCA system (dubbed SelectaVi-
sion) is, technically, a much more complicated process. Its
great advantage, however, is that the recording medium is
inexpensive vinyl tape. The actual program information, in
the form of a holographic pattern, is embossed on the vinyl
tape by means of a nickel master.
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While CBS and RCA are looking at playback-only
systems, a number of companies see more promise in the
playback-plus-record capability of magnetic tape. To date
the list includes Avco, Ampex, Arvin, Sony, North Ameri-
can Philips, and Panasonic. To further complicate the pic-
ture, A.E.G.-Telefunken and Teldec (Telefunken-British
Decca) have jointly demonstrated a working system which
uses plastic discs resembling phonograph records. At least
one company, NordMende of Germany, has a working
system that uses Super 8-mm film.

Looking over the pack right now, there is no apparent
leader. All of the systems are presently priced too high for
the general public and a good many of them are still in the
prototype stage, if that far. But judging by the number of
companies involved, it’s apparent that a lot of people be-
lieve “there’s gold in them thar hills!”

Electronics in the driver’s seat

Skidding on a wet pavement—one of the driving mis-
haps most dreaded by drivers—may be a thing of the past "
thanks to electronic anti-skid devices. Ford, for example,
is testing one designed by Kelsey-Hayes in 1968 which uses
an 1c computing box by Texas Instruments. For tailgaters,
Hewlett-Packard has designed an automatic braking unit
which is triggered by a radar sensor.

While these electronic driving aids are still too expensive
to be incorporated into any but top-of-the-line autos, all
car manufacturers expect to add them to most of their
models when prices go down—around 1976—and only
electronic engineers can design them, at low cost. In the
meantime, the skills of electronic engineers are starting to
be applied to repair, rather than to make, automobiles.
Two EEs designed an electronic control board for the CSS
7100, a dynamometer manufactured by Clayton Mfg. Co.
of El Monte, Calif. While the control board is a very
simple combination of instrumentation amplifiers, it had
to be designed to withstand the environment of a service
shop, and to minimize the downtime produced by any pos-
sible failure of an electronic component. Other electronic
analyzers made by companies such as Sun Electric, Auto-
Scan, and Allen are becoming increasingly popular among
service stations, but represent only an early sample of the
type of equipment electronic engineers can and will design,
at low cost, in the 1970s.

INFORMATION RETRIEVAL

Computers & peripherals, Industrial,
Communications
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ELECTRONIC & ELECTRICAL CIRCUITS & DEVICES

The complete BUSS line of fuses includes dual-element
“slow-blowing,” single-element “‘quick-acting’ and signal
or visual indicating types ... in sizes from 1/500 amp.
up—plus a companion line of fuse clips, blocks and holders.

Only a representative listing is shown here of the thou-
sands of different types and sizes of fuses and holders
available from BUSS.

All standard items are easily obtained through your
BUSS distributor.

When special fuses, fuse clips, fuse blocks or fuseholders
are required, our staff of fuse engineers is at your service
to help in selecting or designing the fuse or fuse mounting
best suited to your requirements.

For detailed information on the complete BUSS line
write for BUSS bulletin SFB.
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What's available in MSI'?

Here’s a list of bipolar MSI circuits to ease the pain
of matching the right device to your particular application.

By Larry Beck and Walter Richard

KEY TO MANUFACTURERS

Computer Control Div., Honeywell Inc., Framingham, Mass. Company Key RSN
The ta_ble on the. following pages lists the bipolar digit.al Fairchild Fch 201
MSI circuits avallal:)Ie today or in thle near.future. The list Intemational Tel.
is intended as an aid to dcsxgn‘ engineers in selectlpg de- and Tel. ITT 202
vices and also to keep them informed of the rapid ad-
vances in this field. Motorola Mot 203
The organization of the table groups circuits according National Nat 204
to function. (The list does not include memory devices or Philco-Ford Phl 205
Mos circuits.) When the information was available, we Raytheon Ray 206
have also included the operating voltage, typical power dis- Signetics Sig 207
sipation and typical propagation delays for each circuit. Sprague Spr 208
The manufacturers listed in the table can be identified Stewart Warner Swn 209
according to the following key. If you want more informa- Sylvania* Syl
tion on a particular manufacturer’s circuits, please use the Texas Instrument TI 210
reader service number indicated. Transitron Tns 211

*Sylvania has giropped out of the IC Manufacturing business. These circuits are included because they are still available
from some distributors. There is also a good chance that another manufacturer will buy the line and continue to manufac-

ture the circuits.

REGISTERS
Operating Typical Typical '
‘ Function Voltage Power (mw) Speed (ns) Manufacturers
1 5 175 27 7491A (TI, Nat, Spr, ITT \
| Sy, Phl, Tns, Fch, Mot, Sig)
‘ Shift register, 5 17.5 100 74L91A (TI)
-bit 5 175 30 8270 (Nat)
5 175 30 8290 (Nat)
} 5 175 30 8276 (Sig)
| Shiftregiste, 5 115 25 7494 I(Tl;Epf,’lTT,?'ns, Fch, Mot,
4-bit, )
i parallel -in/serial out ’
‘ L TSNS S ey 2% 7495 (T1, Spr, ITT, Fch, Mot, Tns, Phl)
Shlft reglster 5 19 125 74L95 (TI)
| 5 250 26 8580 (Nat)
shlft rt/lft 5 120 22 SM113 (Syl)
‘ ~ Shift register, S 5 220 25 7496 (TI, Nat, Spr, ITT, Fch, Mot, Tns,
5-bit, Phl)
| parallel in/out
1 or serial in/out
Shéfiﬁgg—lger. B B T 18 14198 (TI) ] B
bit
bidirectional
The Electronic Engineer - Jan. 1971

25




26

REGISTERS

Operating Typical Typical
Function Voltage Power (mw) Speed (ns) Manufacturers
Shift_register, b 360 18 74199 (TI)
universal ] 180 25 4012 (Mot)
5 19 — 74L99 (TI)
Dadtabselector/storage register, 5 25 — 74L98 (TI)
-bit
Shift register, 8-bit, 5 180 23 74164 (TI)
serial-in; parallel or serial out b 180 30 8570 (Nat)
Shift register, 8-bit, 5 230 17 74165 (TI)
parallel or serial in; serial out 5 200 35 8590 (Nat)
5 300 25 MHz 8300 (Ray, Mot)
9300 (ITT, Fch, Mot, Phl)
5 300 — 8600 (Nat)
b y . 5 150 30 TSR 2516, TSR 2526, TSR 2518
Shift register, 4-bit TSR 2528, TSR 2512E, TSR 2514E
TSR 2522E, TSR 2524E; (Tns)
5 75 10 MHz 9200 (Fch)
5 180 20 MHz 9302 (Fch)
5 180 20 7270, 7271 (Mot)
5 180 22/bit 4012 (Mot)
5 175 25 7494 (Mot)
5 250 25 7495 (Mot)
5 80 16 RL62, RL63, (Ray)
. 5 80 22 TR62, TR63 (Tns)
Storage register, 4-bit 5 120 20 SM63, SM73 (Syl); 9655, 9656 (Phl):
TR72, TR73 (Tns)
5 120 16 RL72, RL73 (Ray)
Shift register, dual, 8-bit 5 85 10 MHz 9228 (Fch)
5 300 22 9328 (Fch, Mot, Phl)
Buffer register, dual, 5-bit 5 400 30 8200, 8201 (Sig)
Buffer register, 10-bit 5 400 30 8202, 8203 (Sig)
Shift register, 4-bit, 5 180 20 8270, 8271 (Mot, Sig)
parallel entry
Shift register, 4-bit, resettable 5 150 25 TR 742526 (Tns)
Register, 4x4 file 5 480 45 74170 (TDH
Shift register, 5-bit 5 240 25 7496 (Mot)
Shift register, serial parallel 3.6 225 55 794. 894 (Mot)
DECODERS
Operating Typical Typical
Function Voltage Power (mw) Speed (ns) Manufacturers
Decoder, 24-bit carry 5 150 8 RL 3202 (Ray)
Fast carry extender 5 85 14 8261 (Sig)
5, 55 105 250 7441 I(Fch, ITT, Mot, Tns, Spr, Nat,
Phl)
i i ;-85 75 — 7441 (Sig)
Decoder/driver, BCD to decimal g, > ais 50 7445 (TI, Tns, Spr, Mot, ITT, Phl)
5.15 215 50 74145 (T1, Tns, Spr, Nat, Mot)
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DECODERS

Operating Typical Typical
Function Voltage Power (mw) Speed (ns) Manufacturers
5-30 265 100 7446 (TI, Tns, Spr, Nat, Mot, ITT, Fch)
5-15 265 100 7447 (T, Tns, Spr, Nat, Mot, ITT, Fch)
Decoder/driver, 5 265 100 7448 (TI, Tns, Spr, ITT) |
BCD to seven segment 5 165 100 7448 (Mot); 7449 (TI, Tns, Mot) [
5 165 250 8307 (Mot)
5 260 100 DM 8848 (Nat)
5 140 23 7442 (TI, Tns, Spr, Nat, Mot, ITT, Phl)
5 180 15 SM 240 (Syl)
Decoder, BCD to decimal 5 55 - 74141 (TI)
5 95 20 7251 (Mot); 8251 (Mot, Sig)
5 125 22 8301, 9301 (Mot)
3.6 100 36 770, 870 (Mot)
Decoder, 5 140 23 7443 (TI, Tns, Spr, ITT, Mot)
excess-3 to decimal 5 180 15 SM250 (Syl)
Decoder, excess-3 Gray 5 140 23 7444 (TI, Tns, Mot, Spr, ITT)
to decimal 5 180 15 SM290 (Syl)
Decoder, 5 175 23 9311 (Fch, Mot) 8311 (Mot)
one of sixteen 5 40 47 9211 (Fch)
Decoder, 5 165 250 9307 (Fch, Mot)
seven segment — — — 8T04 (Sig)
] 5-55 100 250 9315 (Fch)
Decoder/driver, one of ten 5 145 23 9301 (Fch, Mot, ITT)
5-68 60 - 8T01B (Sig)
. 5-30 260 200 9317 (Fch)
Decoder/driver, seven segment 5 - 250 8317, 9317 (Mot)
5 110 250 9327 (Fch)
5 150 22 9321 (Fch)
Decoder, (dual), one of four 5 125 14 4007 (Mot)
5.2 245 6.5 1042 (Mot)
5 25 4 9658 (Phl); SM42 (Syl)
Carry decoder 5 20 4 4032, 4332 (Mot)
5 20 25 RL42, RL43 (Ray)
. 5 100 14 4006 (Mot)
Decoder, binary to one of 8-line 5 85 20 7250, 8250 (Mot)
-5.2 210 6/11 1043, 1243 (Mot)
Decoder, (dual), binary to one 5 125 14 4007 (Mot)
of 4-line 5 40 48 9221 (Fch)
Decoder, binary to one 5 240 <45 4038 (Mot)
of 8-line,
inverting/non-inverting
Decoder, binary to 2 of 8-line 5 200 45 4040 (Mot
Decoder, one in eight 5 180 15 SM233 (Syl)
Decoder, one of ten 5 i _—50 S 62 9201 7(Fch)
Translator, BCD to 7 segment 5 280 85 SM200 (Syl)
Converter, 8-bit serial to parallel 5 180 20MHz 9303 (Fch)
Converter, binary to BCD 5 240 40 74185 (T1)
Decoder, 40-bit carry 5 300 12 RL3302 (Ray)
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If you need 500 ns
~get us this coupon the fastest

. You’ll get'the facts on our new 500ns
memories and stacks. Memories and stacks
that you ¢an get two months faster than
anybody else’s.

Ours will likely beat anybody else’s
price per bit, too. On any size order.

Here’s the new line: The CC-50 stack
and the CC-50 memory. The CEX-50 stack
and the CEX-50 memory.

Between them they’ll meet about any
need you have for 500ns cycle times.

If it’s a million bits or less you need,
you’re best off with our CC-50. It’s 3-wire,
3D. With 4K, 8K or 16K words.

Over a million bits puts you in our
CEX-50class. It comesin 3-wire, 2%:D organ-
ization. Words: 16K, 32K or 64K.

And, stack or system—CC-50 or CEX-




memories or stacks fast,

way you can.

50—you’ll get the only modular 500ns de-
sign anywhere.

There’s something else unique about
this new line. Something brand new. We
don’t have space enough to explain it here,
but our spec sheets will give it all to you in
glorious detail.

Quick, the coupon.

LOCKHEED ELECTRONICS Data Products Division/Los Angeles (213) 722-6810

[J ’'m drooling.
Get me CC- 50 and CEX-50 data immediately.

[] Take your time.
I only need CC-50 and CEX-50data for my archives.

Name .

Position

Company

Street ) .
City. ___ State Zip.

Lockheed Electronics Company

Data Products Division 6201 East Randolph Street, Los Angeles, California 90022
Circle Reader Service #16.
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COUNTERS

Operating Typical Typical
Function Voltage Power (mw) Speed (ns) Manufacturers
5 160 60 7490 (TI, Sig, Mot, Fch, Tns, ITT, Spr,
A Nat, Ra')‘/,,l Phl)
5 150 3 z 838, 938 (Mot)
Counter, decade 5 170 10MHz 9210 (Fch)
5 180 35 TRC2516, TRC2518, (Tns)
5 300 20 MHz SM270 (Syl)
5 375 20 74190 (TI)
Counter, sync, up/down decade 5 325 27 74192 (TI, Fch, Nat)
5 325 14-35 74192 (Mot)
5 315 20 8285 (Sig, Mot)
Counter, decade, ripple Tl 160 18 MHz 9350 (Fch)
5 155 60 7492 (TI, Sig, Mot, Fch, Tns, ITT,
Counter, divide-by-twelve Spr, Nat)
5 140 15 8288 (Sig)
5 160 75 7493 (TI, Sig, Mot, Phl, Fch, Tns, Syl,
ITT, Nat, Spr)
5 16 280 74L93 (TI, Nat)
Counter, 4-bit, binary 5 300 20 8316 (Fch) 9316 (ITT)
b 300 14-35 8316, 9316 (Mot)
5 300 20 MHz SM260 (Syl)
5 150 27 SM163 (Syl)
Counter, 3 5§ . 25 @ - T 74161 (T1)
sync, binary ) 325 14 74163 (TI)
Counter, decade, pressttable 5 300 1435 8310, 9310 (Mot)
Counter, sync up/down, 5 375 20 74191 (TI)
4-bit binary 5 325 27 74193 (T1, Mot, Nat)
Counter, binary ripple 5 160 18MHz 9356 (Fch)
Counter, high-speed, 5 TG o s 74197 (TI, Spr)
presettable, binary b 190 25 8291 (Sig)
b 130 20 MHz 7281, 8281 (Mot)
Counter, low-power, *7&5"47 s 7;;7 - 80 o 8292 (Sig)
presettable, decade |
— PN ot SR SN ey s U RS I WISNEIelE PR
Counter, low-power, 5 45 80 8293 (Sig) ‘
presettable, binary
Counter, BCD decade/st_;rage 5 S 7717304-77* LS ﬁi’B;ZVBBTSETM)otj :I'nisTNiat)
element US748280 (Spr)
Counter, 4-bit binary/storage 5 130 — 8281 (Sig, Mot, Tns, Nat)
element US748281 (Spr)
Counter, binary hexidecimal, 5 Pl 315 o %7772(0“-777 78‘254(7879,760;)* Hh
sync, up/down 5 360 20 9326 (Fch)
Counter, decade, programmable, 5 250 10 MHz 4016 (Mot)_
cascadeable
Counter, binary, programmable, 5 250 10 MHz 4018 (Mot)
cascadeable
Counter, presettable, decade 5 350 20 8306, 9306 (Mot)
up/down
g - 3 40 8306 (Fch)
Counter, BCD, up/down 5 150 27 SM173 (Syl)
5 225 30 SM 193 (Syl)
- a 5 315 30 MHz 7285 (Mot)
Counter, decade, up/down 5 250 25 MHz 9360 (Fch)
— — - RL3602 (Ray)
5 225 30 SM183 (Syl)
Counter, binary, up/down ] 250 25 MHz 9366 (Fch)
5 315 30 MHz 7284 (Mot)

RL3402 (Ray)
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COUNTERS

; Operating Typical Typical
Function Voltage Power (mw) Speed (ns) Manufacturers
Counter, hexidecimal 5 70 10 MHz 9216 (Fch)
5 360 20 9320 (Fch)
Counter, BCD, decade up/dewn 5 320 23 9330 (Fch)
5 315 30 MHz 8285 (Mot)

Counter, universal 5 195 25 MHz 9305 (Fch)
Countgr, ) 5 320 23 9336 (Fch)

hexidecimal, up/down 5 200 16/bit 4023 (Mot)
Counter, 4-bit, binary 5 150 35 MHz TC742512 (Tns)

presettable 5 180 35 TRC2512, TRC2514 (Tns)
Counter, sync, decade 5 325 14 74160, 74162 (TI)
Counter, divide-by-twelve/ 5 130 40 DM8688 (Nat)

storage element
Counter, programmable 5 250 10 MHz 4316 (Mot)

modulo-N decade
Counter, programmable 5 250 10 MHz 4318 (Mot)

modulo-N hexidecimal
Counter, binary up 3.6 180 4 MHz 777, 877 (Mot)
Counter, decade up 3.6 250 4 MHz 780, 880 (Mot)
Counter, divide-by-16 5 150 30 MHz 839, 939 (Mot)

ADDERS AND SUBTRACTORS

Operating Typical Typical
Function Voltage Power (mw) Speed (ns) Manufacturers
Adder, full, gated 5 105 — 7480 (TI, Mot, Fch, Tns, Sig, ITT, Spr)
5 110 35 8286 (Sig)
Adder, full, 2-bit 5 175 — 7482 (TI, Fch, Phl, ITT, Spr, Tns)
5 165 15/12 15482, 17482, 25482, 27482 (Mot)
5 390 — 7483 (TI1, Mot, Fch, Tns, ITT, Spr,
Adder, full, 4-bit binary Nat, Phl)
— — — RX4753 (Ray)
Adder, dual, carry-save 5 220 1" 744183 (TI)
5 125 25/13 4630, 4031, 4330, 4331 (Mot)
Adder, independent, fast-carry — — — TA32, TA33 (Tns)
5 125 25 SM32, SM33 (Syl)
5 125 25/13 4028, 4029, 4328, 4329 (Mot)
Adder, dependent, fast-carry — — — TA22, TA23 (Tns)
5 125 25 SM22, SM23 (Syl); 9652 (Phl)
RL22, RL23 (Ray)
5 90 25/13 4026, 4027, 4326, 4327 (Mot)
- — - TA12, TA13 (Tns)
Adder, full 5 90 24 SM12, SM13 (Syl)
5 90 25 RL12, RL13 (Ray)
-5.2 145 3/8 1019, 1219 (Mot)
3.6 225 60 796, 896 (Mot)
Adder, dual, full 5 150 28 8304 (Fch, Phl)
3 190 60 996 (Mot)
5 110 8-28 8304, 9304 (Mot)
Adder, 4-bit 5 350 18 RL3102 (Ray)
Adder/subtractor, 4-bit, 5 300 25 SM310 (Syl)
anticipated carry
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MULTIPLIERS & DIVIDERS

Opérating Typical Typical
Function Voltage Power (mw) Speed (ns) Manufacturers

Subtractor, full -5.2 145 411 1021, 1221 (Mot)
Subtractor, full, dual 3.6 225 60 797, 897 (Mot)
Multiplier, 5 125 27 SM92 (Syl)

decade 5 85 28 SM93 (Syl)
Multiplier, syne, 6-bit 5 300 — 7497 (TI)

programmable binary rate
Divider, programmable 5 125 34 SM143, SM153 (Syl)

frequency
Divider, modulo 5 250 — 8520 (Nat)

MULTIPLEXERS & DEMULTIPLEXERS

Operating Typical Typical
Function Voltage Power (mw) Speed (ns) Manufacturers
Multiplexers, dual 4 to 1 5 170 22 74 153 (TI)
line selectors 5 170 22 8212 (Nat)
Multiplexers, 4 to 16 line 5 170 20 74154 (TI) 8213 (Nat)
decoders
Multiplexers, dual 2 to 4 line 5 125 21 74155 (TI)
decoders 5 125 23 74156 (TI)
Multiplexers, 5 150 24 9309 (ITT, Fch, Mot, Ray)
dual 4-bit 5 130 18 SM213 (Syl)
5 135 25 9312 (ITT, Fch, Mot, Ray)
5 150 20 8230 (Sig)
5 160 20 8231 (Sig)
Multiplexers, 8-input 5 160 20 8232 (Sig)
5 40 80 9212 (Fch)
5 40 80 8211 (Nat)
5 — —- R x 4361 (Ray)
Multiplexers, 3-input, 5 325 25 8263 (Sig)
4-bit digital 5 350 25 8264 (Sig)
5 200 27 8266 (Sig, Mot)
5 200 27 8267 (Sig, Mot)
5 200 15 8233 (Sig)
Multiplexers, 2-input, 5 200 20 8234 (Sig)
4-bit digital 5 200 20 8235 (Sig)
5 125 19 9322 (Fch)
5 45 44 9222 (Fch)
Multiplexers, 4-bit digital, 5 40 47 9209 (Fch)
low-power
Demultiplexer b 225 15 SM221 (Syl)
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DRIVERS & RECEIVERS

Operating Typical T pical

Function Voltage Power (mw) S;med (ns) Manufacturers
Line driver, dual, 3-input
NAND termmated 3-output 5 44 6 3029 (Mot)
i 5 200 — 8T13 (Sig) :
‘ +5, —5 140 20 1582 (Mot)
‘ +5, —5 180 16 75109 (TI)
+5, —5 375 16 75110 (TI)
5-30 320 50 9644 (Fch)
5-12 320 80 9621 (Fch)
‘ Line driver, dual 5 60 16 TNG5212 (Tns)
5 60 16 TNG5214 (Tns)
5 60 16 TNG5222 (Tns)
5 25 30 TG132, TG133 (Tns)
5 170 25-50 RG132, RG133 (Ray)
5 30 25 SG132, SG133 (Syl
9, +9 333 30/250 1488 (Mot) 7
5 120 16 TNG5512
5 120 16 TNG5514 (Tns)
Line driver, quad 5 120 18 TG745512 (Tns)
‘ 5 120 16 RG7510 (Ray)
5, 12 180 10 $S341 (Syl)
‘ Predrlver quad 5 120 15 4042 (Mot)
‘ Llne drlver party — === — 8831 (Nat
Line drlver, 5 110 10 9614 ( Fch
dual differential 5 55 18 8830 (Nat)
Buss drlver tnple 2-|nput 5 15 15 TG162, 163 (Tns)
5 140 30-70 RG162, 163 (Ray)
5 60 35 SG163 (Syl)
Lamp driver, quad 2-input 5 120 16 TNG5612 (Tns)
\ 5 120 16 RG7520 (Ray)
‘ Drlver, dual 3-mput NAND 6 45 RM210G (Ray)
6 45 RM220G (Ray)
1 Lamp drlver dual 4-|nput 5 60 16 RG7540 (Ray)
Driver, dual interface 5 760 12 75450 (TI)
Line drlver, dual 3-|nput and 5 56 9 3028 (Mot)
terminated 3-output
Ty 135 17 75107 (T1)
+5, —5 135 19 75108 (TI)
— - — 75120 (TI)
5,12 370 100 RM4441 (Ray)
Line receiver, dual 5 30 40 8820 (Nat)
+5, —5 140 40 1583 (Mot)
+5, —5 170 37 1584 (Mot)
5-12 320 38 9622 (Fch)
e . S 2 — So T = =
5 100 20 9615 (Fch)
Line receiver, dual differential 5-12 320 35 9620 (Fch)
+5, —5 +12 280 75 S$S8337 (Syl)
Line receiver, EIA — — 8822 (Nat)
- - 8823 (Nat)
Line recelver, tnple 57 NokES 77371577 30 8T14 (Sig)
| Lme receiver, quad o 5: ST 160 60 1489 (Mot)
Recelver, quad hlgh Ioglc Ievel 5, 12 180 20 $S345 (Syl)
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LATCHES

Data selector, dual, 4-channel

Data selector 16- blt

DATA SELECTORS AND

5 145
Data selector, 8-bit -5.2 150

5 130
Data distributor, dual 5 . 1;5 = F
Data flow, gate 3 L i S
Digital switch, 8- chann;el 7 7757 R 717007
Posntlon scaler, 8-bit : ) a3¥)0 I
Data selector, 4-bit B .o M0, .o
Data selector, 4-bit, S SR T

open collector

Data distributor ~5.2 LT

5 160 24 7475 (TI, Fch, Tns, Phl, Syl, ITT, Nat,
Ray)
5 160 30 7475 (Mot)
5 175 16 7475 (Sig)
5 160 100 7475 (Spr)
Latch, 4-bit bistable 5 160 16 7477 (T1, Sig, Fch)
5 175 24 8275 (Sig)
5 175 20 9314 (Fch)
5 150 25 4037, 4337 (Mot)
5 50 60 9214 (Fch)
5 320 16 74100 (TI)
5 325 25 8308, 9308 (Mot
Latch, dual 4-bit 5 325 22 9308 (Fch) [
5 90 45 9208 (Fch)
Latch, 8-bit addressable 5 250 17 9334 (Fch)
Quad D for party line app. — —= — 8551 (Nat)
Quad latch, open collector 5 140 25 4035, 4335 Mot)
3.6 110 50 767, 867 (Mot)
Latch, quad —5.2 250 8 1040, 1070, 1240, 1270 (Mot)
5 220 35 1813. 1814, 1914 (Mot)
DISTRIBUTORS

4000 (Mot)
1028, 1228 (Mot)
8309, 9309 (Mot)
74150 (T1, Mot)

35 74151 (TI, Mot, Phl)

718 1038, 1238 (Mo?)

35 74152 (T

10 4002 (Mot)

- 8230 ( Nat)

19 8210 ( Nat)

30 8243 (Sig)

10 7266, 8266 (Mot)

10 7267, 8267 (Mot)

4 1029, 1229 (Mot)

Ty;awai

‘ Oparaﬂn
- . Pewar (mw)

Voltage

Monostable multivibrator 5

90
5 75
5 115
65 (Tns)
90 (Mot)
5 65
5 100
5 125

25 9601 (Swn, ITT, Fch, Ray) 8850 (Nat)

25 8601, 9601 Mot)

25 74121 (Spr, Nat, Tl, Tns, Mot, Phl)
30 (Tns)

35 8162 (Sig)

20 74122 (TI)

25 RX4360 (Ray)
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74123 (TI)

ivi , dual 5
Mongstable multivibrator, dua 2 T %5 9602 (Fch) 59
Monostable multivibrator, dual, 5 150 30 MHz 4024, 4324 (Mot)
voltage controlled s (i =
Multivibrator 5 125 25 9600 (Fch)
MISCELLANEOUS
5 175 40 8200 (Nat)
Comparator, dual, 4-bit 5 120 40 SM133 (Syl) 9661 (Phl)
5 250 — 4022, 4322 (Mot)
5 175 20 US747200 (Spr)
Comparator, 4-bit 5 170 18 8242 (Sig)
5 180 15 SM300 (Syl)
5 280 32 74H85 (TI)
‘ Comparator, 5-bit, expandable 5 210 25 9324, 9224 (Fch)
‘ Comparator, quad-1 5 150 15 7486 (TI, Phl)
| True/complement 5 270 14 74H87 (TI)
‘ zero/one element
Function generator, dual, 5 375 20 4610 (Fch)
2 variable
Parity generator 5 270 33 9348 (Fch)
5 — RX4359 (Ray)
’ 5 250 18 RL3002 (Ray)
| —5.2 205 13/14 1046, 1246 (Mot)
’ 5 170 36 74180 (TI)
Parity generator/checker 5 125 30 SM123 (Syl) 9660 (Phl)
5 200 20 8262 (Sig)
\ 5 100 36 8220 (Nat)
. Parity tree, 8- bit 5 150 30 4008 (Mot)
Parity tree, dual 4-bit 5 125 22 4010 (Mot)
|- = e e sl TN TR e T et
| Character generator, 5 240 45 4039 (Mot)
\ seven segment
} Arnhmehc logic unit and 5 450 42 9341 Fch)
‘ functlon generator
5 400 42 9340 ( Fch
‘ 5 95 60 9240 (Fch)
Arithmetic logic unit 5 400 20 8260 (Sig)
5 400 12 7260, 8260 (Mot)
5 450 35 74181 (T|)
! ngh-speed carry look ahead 5 180 13 74182 (TI) 9342 (Fch)
‘ Smgle-error hamming code 5 250 45 4041 (Mot
" detector and generator
t Line selector, dual 5 70 20 4043 (Mot)
t Level translator, quad —5 2 200 12

INFORMATION RETRIEVAL

Digital design Integrated circuits
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First off, our KUP relays save you
money. More than $2.00 each, com-
pared with octal-type pin termlnals
Then, to make your design job
easier the range of optional fea-
tures includes a slotted case for
direct-to-chassis mounting; sock-
ets with solder, printed circuit,
quick-connect or screw terminals;
push-to test button; indicating lamp;
choice of .187” or .205” terminals.
U/L recognized. Contact arrange-

ments to 3 Form C. Rated 5 or 10
r amperes. Coil voltages to 120 VDC,
240 VAC. List $4.10 to $6.05.

The KUP spawned a remarkable

family of switching devices. They
are housed in the same case (some
Ya" higher), use the same sockets,
cover a wide variety of control

switch up to10 amperes...reliably i

KUA Amplifier-Driven Relay. Stand-
ard sensitivity: 60 microwatts. DPDT
contacts switch 5 amperes at 28 VDC
or 120 V 60 Hz., 80% PF. Features con-

tinuous operation, built-in polarity pro-
tection. Recommended for interfacing
- e re a s low-level logic circuits and work-per-
forming loads such as motors, contac-

tors, solenoids. As low as $14.25 list.

will sense 60 microwatts, latch, «u. magnetic Latching reray.

- Takes hkalf th|e srr;)ace gf mechanically-
- t I d I t interlocking latchers. Provides perma:
switch alternately or delay time. e, "coninoie s S

amperes. Contacts remain in last posi-
tion without power. $5.45 to $7.10 list.

|t,s all in the fam“y KUR Alternate Action, Impulse Re-

lay. Features unique combination of

cu KUL single coil magnetic latching relay
CcL with solid state flip-flop circuit drive.

KUL Pulse width of 25 milliseconds will

effect switching. Contacts switch 5 or

10 ampere loads. List price, $15.10
(DPDT).

CU Time Delay Relay. Low cost solid
state relay for timing increments from
1 to 120 seconds. Switches 10 amperes
and comes in 3 AC or DC versions:
fixed time delay on operate; resistor-
adjustable; knob adjustable. Priced as
low as $14.20 each, list.

KUR

CL Time Delay Relay. Provides a
delay on operate. Won't false operate.
Times as low as 0.1 second. Otherwise
similar to CU. $17.35 to $21.15 list.

Standard versions of these relays
are available now from your elec-
tronic parts distributor. For com-
plete information, call your local
P&B representative or Potter &
Brumfield Division of AMF Incor-
porated, Princeton, Indiana 47570.
Telephone: (812) 385-5251.

= AR
POTTER & BRUMFIELD

Circle Reader Service #18.

P&B performance. Nothing else comes close.



Vote for the best IC Idea of the year

It is time once again to vote for the best IC Idea of the year. The twelve circuits you will find on the following
pages were chosen as monthly winners between April 1969 and April 1970. Now, look at the circuits again
and select the winningest winner. The lucky author receives an oscilloscope as his prize.

MONTHLY WINNERS PAGE
No. 941: Sweep circuit has triggered, free-run mModes.............ccviiisvsivsinemvassamsssnsasassaeies 38
No.942: Fault mohitor checks foricirculating logicbit ..o i ndiini siniaaioin. s 39
NOL 943: Zer0:heat AEECTON civeuivmes i mstanmins vovsaboss ssmes i s eaaxs o sosRs (e e e thet s du by 40
No: '944: Delay circuit makes Nandy tIMEr ..iiamisrimssmminamsse e e A et s 40
No. 945: Op amps give mutually-exclusive digital seqQUENCING........cccccveiviiiiiiiiicennnn.. 41
No. 946: Simple-to-make toggling flip-flop ..o 142
No.947: A staircase wavelormigeneratorl . -t i an S I L R 42
No. 948: One video amplifier: three oscillators ........ccccoviiiiiiiiiiiiiiii 43
No. 949: Function generator has variable polarity exponents ... 44
No. 950: Digital gain Control Tor 0D aMIPS s fosresiesississunnisons snsnesueronsasanossnrsesonssivnmmns oo 44
No. 951: Feedback eliminates switch contact transients...........cccccoeeiiiiiiiniii. 45
No. 952: One-shot triggers on both edges of input........ccccooviiiiiiiiii, 45

VOTE for the one you like best

Write the number of the Idea you like best in the box
on the inquiry card and send it to us.

SEND US practical, reproducible ideas that are original with you

and have been implemented with linear or digital ICs.

If we publish your idea, you win a check for $25.00.

If our readers vote yours the best of the issue in which it appears,

you have your choice of a Simpson 270 or Triplett 600 multitester.

After 12 issues, our readers will vote on the best idea for all 12 issues.

The winner gets his choice of either a Hewlett-Packard 1206A or a Tektronix 3104A oscilloscope.

Submit your IC Ideas to:
Alberto Socolovsky, Editor
THE ELECTRONIC ENGINEER
Chestnut & 56th Sts.
Philadelphia, Pa. 19139
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941

Chuck Ulrick

Collins Radio, Cedar Rapids, lowa

This linear sweep circuit has many
of the features of sweeps used in
lab-type scopes. It consists of a
control flip-flop, a capacitor charg-
ing circuit, a voltage comparator,
and a hold-off multivibrator that
prevents triggering of the sweep
during its recovery time.

Half of the Sylvania SG143 is
wired as a set-reset control flip-
flop. During standby, it holds the
cathode of the clamp diode (D)
near ground, preventing C; from
charging through R;. The RCA
CA3018 operates as a Darlington
buffer and differential comparator.
During standby, it sends a HIGH
RESET input to the flip-flop.

If you set the stability control
so that input A of the first NAND
gate is just below threshold, then
positive triggers cause it to set the
flip-flop, releasing the clamp. C,
then charges through R;. When the
comparator sees that this sweep
voltage is at the desired amplitude
(set by the sweep length control),
it resets the flip-flop. C; discharges
through D,;, forming the retrace.

At the same time, the reset action
of the flip-flop sends a positive
pulse through C, to the hold-off
circuit. This gives a Low output un-
til C, discharges through the 1 kQ
resistor. Thus, trigger pulses are
not effective during this interval,
and each sweep starts only when
the circuit is fully recovered.

Sweep circuit has triggered, free-run modes

Trigger
input

L

V++

+5V

™~

|

-S43 0

—D%Stobili?y

kL

Tk

e

If you set the stability control
so that input A is above the gate
threshold, the circuit free-runs. It
gives you a continuous train of
sweep pulses, each with a period
equal to the sweep time plus the
hold-off interval.

C; and R; determine the sweep
rate, and, in general, C, = 0.1C;.
For very long sweeps that need a
large C,, replace D; with a pnp
transistor emitter-follower. You

will have to do this when the gate
cannot discharge the timing capaci-
tor in the desired time. Connect
the transistor’s base to point x, its
emitter to y, and ground the col-
lector.

Sweep linearity depends on the
values of V++4 and R;, both of
which can be very high. The IC’s
see only the charging current (pro-
duced by V44 and R;), never the
high V4 +.

38
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942

Robert Serody
Raytheon, Bedford, Mass.

This circuit monitors the operation
of a ring counter to determine that
only one bit is circulating. When
this condition does not occur, the
monitor sends a reset pulse to cor-
rect the counter and register a fault
condition.

Previously, yvou had to use sepa-
rate test/monitoring circuits  to
sense the presence of the circulat-
ing logic bit. A typical way would
be to sum every state of the counter
with a summing amplifier, and
compare that output with two com-
parators that define the acceptable
voltage range. If the counter states
fall outside this range, the monitor
resets the counter. Such a method
needs a circuit with precision com-
ponents, usually mounted on a sep-
arate module, with several power
supplies necessary to operate it.

The new ring counter/ fault moni-
tor combines the counter and moni-
tor into one circuit that checks pe-
riodically for proper operation. This
is possible because the monitor
checks for the presence of only
one state of the ring counter.

As an example, consider the 3-
state counter/monitor shown here.
A NAND gate, HY-1, monitors the
first state. (One input to HY-1 is
a Q output; the other inputs are
Q.) The absence of this state shows
that either all outputs of the count-
er are 0, or that more than one
logic 7 is circulating. In either case,
the output of HY-1 stays HIGH,
and C, charges to the supply volt-
age via HY-2's pull-up resistor.

When the voltage across C,

Fault monitor checks for circulating logic bit

J Q
Clock

(o} F50
1.5 MHz >

K Q

Reset

D DD

line

HY -1 oog‘t HY-2 2K2) pHY-3 HY-4 Fouit
= s -
S " ¢ output
* Volue determined by A" / /
cycle time of ring counter $G140

All ICs Sylvania TTL

reaches the logic threshold level,
HY-2 sends a logic 0 through HY-3
and HY-4 to reset the counter. This,
in turn, forces HY-1's output to
drop to a 0 and discharge C,
through D;. The input to HY-2
thus drops below threshold, remov-
ing the reset pulse.

A time lag set by C. ensures
that the reset pulse does not dis-
appear before the flip-flops can re-
set. Gates HY-3 and HY-4 decrease
the transition times of the reset
pulse. Diode D, isolates C; from
HY-1 during the recharge interval.

The circuit doesn’t need precision
components because the time con-
stant set by C, and the pull-up re-
sistor in HY-2 need be only long
enough to prevent C; from reach-
ing the threshold voltage between
discharge times. The time between

each discharge is the period of the
ring counter. The fault monitor
will reset the counter at turn-on,
or when any extra bits are gener-
ated by noise spikes, or when the
counter becomes defective.

You can use the monitor in a
timing system by connecting the
fault output of HY-3 to a register
which is reset periodically. Con-
necting the register to trigger an
alarm warns you if too many faults
occur in a given time.

The ring counter may have any
number of states. But the fault
monitor always retains its basic
simplicity of design because it need
monitor only one of the states. In
general, you can use the monitor to
check the operation of many other
circuits which involve a change of
state in their operation.
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943 Zero-beat detector

Tim K. Aaltonen
ARZ Assoc., New Rochelle, N. Y.

Keep this circuit in mind if you

+5V o+5v
have to adjust two frequencies to T .
within several cycles of each other. o.l,‘i :

The particular problem was to L 5 Fh(as)e
zero-beat two 15-kHz signals to a 3 e Wk =
within =5 Hz, quickly and accu- MCB44P o5
rately. A dual-trace scope was not (a‘;“b?ri@
accurate enough, while a counter NCG--E{_M .
took too long for production-line s — gl!S
use: NC O i

How to do it? A two-bit com- ]
parator solved the problem. It de- Wl
tects a zero-beat between two fre- ‘NCO_ I2 g :
quencies. When they match within L] NCOF4
a few cycles, the lights blink slowly R i

on and off.

The circuit accepts signals of up
to 5-V peak amplitude, and is rel-
atively insensitive to amplitude.

= Motorola
MC846P

944  Delay circuit makes handy timer

G. Detlof

Tel. AB L.M. Ericsson
Stockholm, Sweden

With a unijunction transistor and
an Rs flip-flop, you can build a
circuit useful in timing and control
applications.

SN7400N -+ Output e

3300
M 1

Closing the momentary-contact
switch RESETS the flip-flop, and
simultaneously discharges the ca-
pacitor through the diode. (Resistor
R; limits the diode’s current.)
When the switch opens, the capaci-
tor starts to charge through R; and
R,, and the output goes LOW.

2N2646

IN4009

220.(‘1 Output is initiated

at end of switch
closure period.
l Switch

W
(31
o

The output stays LOW until the

capacitor reaches the UJT’s peak- first gate which, in turn, SETs the The values of Ry, R», and C set
point voltage. When the UJT fires flip-flop with a negative signal. The the output pulse width, which can
it puts a positive signal into the output is again HIGH. be several minutes long.
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945

Maxwell Strange

NASA, Goddard Space Flight Center, Greenbelt, Md.

Here’s a way to generate any num-
ber of sequential, mutually-exclu-
sive outputs to isolated loads such
as reed relays, miniature lamps, and
so forth. The circuit is self-decod-
ing, simple, and lower in cost than
the usual digital approach. that uses
a clocked ring counter or a decod-
ed ripple counter.

At the start of the input ramp,
the outputs of all threshold detec-
tors A, through A, are negative,
and the relays are not energized.
When the ramp crosses level Vy,
A;’s output goes to positive satu-
ration, driving L; oN. As the ramp
increases, it crosses level Vo,
switches L, oN and, since A,’s
output stays positive, simultaneous-
ly switches L; OFF. As the ramp
reaches each successive threshold,
the next relay is driven oN and the
previous one switched OFF.

You can individually adjust the
output pulse widths with threshold
divider resistors R; through R, . ;.
The ramp can come from a simple
RC network or an operational inte-
grator. For very slow ramps, 4.7
MQ feedback resistors across the
op amps provide hysteresis to pre-
vent threshold chatter.

The variable-dwell feature makes
this circuit useful as an event pro-
grammer. Or, as a data commuta-
tor, you can vary the sampling
time to suit the data rate and give
eflicient synchronization. Further,
the last output pulse can reset the
ramp for continuous cycling or, by

Op amps give mutually-exclusive digital sequencing

=2V Ramp input
T
o
RI
15k
——— AN——
V|
Ra
15k
————— A ——
Va
%R?’ Op amps: (L AT4IC or equiv. L5 <
t 2

L=REED RELAY,24Vdc ot 6mA.
(DOUGLAS-RANDALL NO.24MGIC )

+12V

incorporating a simple SET-RESET
flip-flop, return it to a standby

[}
—l2v

mode until another START command
appears to begin a new cycle.
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946  Simple-to-make toggling flip-flop

Thomas P. Benzie
U. S. Steel Corp., Monroeville, Pa.

Here is a toggle-mode flip-flop that
you can make simply and eco-
nomically from a single, quad 2-

=8 E
input NAND gate. In this case, the ¢, 'O(i‘iF = },_Q.
circuit shown uses a Fairchild input P 31

DTpL9946.

The circuit triggers from a posi-
tive clock pulse with an amplitude
between 2 and 3.5 V, and a dura-
tion that can be as narrow as 25 ns.

Resistor R; determines the clock
pulse level that you need to trigger |4, 0 s
the flip-flop. If you should use a g },_Q,
gate other than the DTul.9946, you 5 :

may have to adjust R; to a value
other than the 680 Q shown here. Fairchild DTLL9946

Ri
IN3193 6800

I—an—=e

947 A staircase waveform generator

Jim W. Foltz

Motorola Semiconductor Prod., Phoenix, Ariz.

A staircase generator is useful for

time-amplitude coding applications, 3 coo [ UL U N
and you can build such a device suvacize gt 1 L
with the circuit shown here. v,
Two Motorola MC856, dual J-x
flip-flops form a four-stage count- ) )
er. The outputs of this counter feed 8
a four-input NAND gate, which gives 3 M%c Q
a negative pulse equal in width to 856 he
the clock period, and occurring N ] 1
every 16th clock pulse. pa 3-Mose2
The MC862 inverter thus sup- :_W e Output _
plies a positive charging pulse to 1 s me{
C,. But the clock input, applied to ! e . output G

@
Q
o

C,, removes an amount of charge ||

(CyV,) from C; with each clock

pulse, generating the staircase.
You adjust the threshold voltage, | %

V,, and the step amplitude by vary- N 5 5 o O__T_—KZNQO“

ing the ratio C;/C,. The number of

counter stages determines the num-

ber of steps in the waveform. pevfnh 52
LAY

i
0.03 uF I

®
=z
o

1N198 K
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948 One video amplifier: three oscillators

Michael English

Fairchild Semiconductor, Mountain View, Calif.

The three oscillators shown here use Basic relaxation oscillator *ou :
an I1C video amplifier as their active ) O0Luk
element. Oscillation frequencies R2 S. : 1:
range from several Hz to more than Tk 3:,:(')pf
10° MHz, and the output signals
can directly drive DTL or TTL 1 %
circuits. Output rise times and fall- oV if
times are less than 10 ns. . it WAT33
The Fairchild p.A733 has dif- 136200 6 l l l
Wi fosc & 1MHz TTL / DTL
ferential inputs and outputs, and a > /
120-MHz, 3-dB bandwidth when _l_ 0.01uF
operated at 20-dB voltage gain. It "_ﬁﬁ—J
needs no external frequency-com- 50 =
pensation. Gain-adjustment termi- o
nals let you continuously vary the Voltage-controlled ¢ +5V Crystal-controlled +5sv
Ic’s gain from 10 to 400 with an variation 0.01uF variation 0 0IuF
external resistor; without external Rp "——i(—l 100030 .
components, you can still select W o = S P L
fixed gains of 10, 100, or 400. C 4
The basic oscillator is an RC re- cy L
laxation circuit, with the other two 1 s s 150pF 1.544|MHz i :
being variations upon it. In this IOO#H"—‘D' \ 7
basic circuit, capacitor C and the Ry nA733 Lot s
voltage divider formed by R; and : 330pF [ -8 e
R, supply positive feedback. The 5 C2 A
period of oscillation, T, is L ) ) 2
= y . Ot uF = ‘H
T 2C (B1 + Ry) Control —5i>V 001u 0.0m-
! =

In [4.R)/(R; + Ry)] > 2.

The approximation is due to the
fact that the 1c draws input bias
current when the input signal is
positive, but none when the input
is negative. This means that the
duty factor of the oscillation differs
slightly from the ideal value of
50%, and thus the coefficient of
the equation is not exactly two.

A voltage gain (A4,) of ten holds
the division ratio R,/R, to values
between 0.2 and 0.4. The equation
for T sets the lower limit, because
the inequality 4 ,R,/(R{ + Ry,) =2
must hold for practical solutions.
The single-ended output swing, and
the input range of the device
(£1 V), set the upper limit.

Voltage =
Ve 20 2N4360

frequency in two ways, both of
which give rise to the voltage-con-
trol variant of the basic circuit. In
one method, you shunt an FET
across Ry, and vary the FET’s drain
resistance by its gate voltage. Take
care that you still satisfy the divi-
sion ratio restrictions for the com-
bination of R;, R,, and the FET.
A second method of frequency
control uses the fact that the
period, T, is proportional to the
natural log of the gain. So, to con-
trol the gain, connect an FET across
the gain-adjustment terminals of
the device, as shown. A junction

gives about a 3:1 frequency varia-
tion: the higher the gain, the lower
the oscillation frequency.

Another variant of the basic re-
laxation circuit comes about be-
cause, in principle, you can re-
place capacitor C with a crystal
of the desired frequency. To pre-
vent excitation of the crystal’s over-
tone modes, put a tuned circuit in
the feedback loop. This tank favors
oscillations at its own resonant fre-
quency, but suppresses other,
spurious modes. To sustain oscilla-
tions, the voltage division ratio,
C,/C,, must be greater than the

You can control the oscillation

FET as the gain control element

reciprocal of the amplifier gain.
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949

William Neeland

Kaiser Aerospace and Electronics, Palo Alto, Calif.

You can generate a linear sawtooth
waveform in many ways (as, for
example, with a constant-current
source charging a capacitor). But
suppose, instead, you have need of
an exponential sawtooth for non-
linear function generation—how
would you generate such a signal?
One way is to use the circuit shown
here: its output is an exponential
function in which you can vary the
magnitude and sign of the exponent.

Resistors R; and R, control the
amount of positive feedback around
the op amp—a National Semicon-
ductor LM101—and thus also the
circuit’s exponential output. The
output is of the form €' where

k = (Rl - R2)/Rl Rz,
i

and ¢, = 2e;(e ¢ — 1)/kR,.
You generate exponentials of vari-

950

William E. Peterson
ITL Research Corp., Northridge, Calif.

Try this unusual approach to con-
trol the gain of a linear amplifier;
it solves many a problem in com-
puter-controlled, analog systems.

The circuit uses an op amp in a
non-inverting connection, so that its
voltage gain is 1 + R;/R,, where
R, is the resistance between the
non-inverting input. terminal and
ground. If you restrict e;, to analog
signals that are positive with respect
to ground, then feedback current i,
will always flow in the direction
shown.

In the circuit diagram, R, of the
gain equation is replaced by R, R,
and R,. The hex inverter connects
these resistors to ground either sing-
ly or in any combination, accord-
ing to the drive supplied to it, and
thus sets the circuit’s gain.

If any inverter output is a logic 1

Digital gain control for op amps

AAA.
VW——

Function generator has variable polarity exponents

k>0

15k
15kQ
E VWA
= R LMIO! — €o
e
L AR 5 k=0
O
q’-.
> L B2
o VYV
gl dl 1L
- 'i T
+~ | Reset
= = = k<0
s
o
Time

ous powers by adjusting the ratio of
R; to R.,.
If Ry =R,, then kK =0 and the

equation for e, reduces (by 1'Hos-
pital’s rule) to that of a linear saw-
tooth waveform: e, = 2e;t/CR;.

R|
+ein r\
1k
Op
Amp teo
+
R
g ;
> CR) Ro 3.3kQ
\ id AAA
e et WA
1kQ
Gain CRo R eo R¢
control < >— e .v.?.' — =I+R_x
bits 1.5kQ in T 3
CR R where: Ry is either R2,R3,
o3 4 or Rg, or any parallel
T ok combination.
1/2 Hex
inverter

(about 5 or 6 V), then the diode in
series with that output is reverse
biased, and the associated resistor
is not in the gain control loop.
The illustration shows eight (23)

digital gain settings, but you can
extend this number to whatever you
need, simply by adding more in-
verters. And you can use any op
amp or inverter that’s handy.
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951 Feedback eliminates switch contact transients

Veikko O. Jaakola

Teledyne Systems Co., El Segundo, Calif.

This monostable circuit lets you
use a pushbutton or toggle switch
to generate a single pulse without
worrying about transients,

When S, is closed, it causes the
output of the Fairchild DTuL 946
gate to go to +5 V turning on
transistor Q,. The feedback to the
input of the gate keeps its output
high for as long as Q, is on, despite
any transients in the switch. You
can even open the switch and still
get the output pulse.

The pulse width is determined
by the R;C, time constant and you
can get pulses from 1.5 ms to
several seconds with this circuit.

+5v

$5.1K
Output U
@ T

| It
3 ( I2n2222
o . 2 \ Ko
C

< DTkl 946

f
!

51K

H
1L
i

952 One-shot triggers on both edges of input

Ken Erickson

Interstate Electronics Corp., Anaheim, Calif.

This circuit gives you a pulse of
the desired width whenever the
input changes logic states, If the
input is a symmetrical square-wave
you can use it as a frequency
doubler. Another application is as
a detector to monitor changes in
digital data.

If the O output of the flip-flop
is initially at logic 0, when the
input changes state, the output of
the exclusive OrR gate goes to a
1 level and triggers the one-shot.
When the one-shot times out, the
output goes low and the inverted
output goes high thus toggling the
flip-flop to the logic 1 state. This
causes the output of the gate to go
low and removes the input to the
one-shot, With each half cycle of
the input square wave this sequence
is repeated.

7skn - 100QF
(e, J Q +5V0—WvW\—¢

‘l—lTI SN7486N Output

K A Fairchild 9601 _| B
Cp ™ Q
[ %Foirchild 9024

Input — —l _'|| L_ l I I I—_‘—[_

S AT P PR A
i o 0 N

- [-25ps

SRS O I T 000 I 8 el R e B

FF

A
B
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International
technological
forum

Information on the latest technical developments?
Hear about it at Leipzig. Contact with your opposite
number abroad? Meet him at Leipzig. Extending your
business? Clinch a deal (or two) at Leipzig.

Leipzig Fair, market-orientated, comprehensive,
planned for the buyer, brings together leading firms
of the world, and offers the visitor a standard of
service which has no equal.

High-level technical symposia and congresses,

plus some 200 specialist lectures make Leipzig as

important to research and development as it is to trade.

Fair Cards and information about travel to

Leipzig obtainable from Globe Travel Service, Inc.

127, North Dearborn Street, Chicago 2 (lllinois),

Tel. Dearborn 2-0090 « Krueger's Travel Service,
Bergenline Ave. at 65th St., P.O.B. 209,

West New York, N.J. 07093, Tel. 868-9623

(N.J. Area Code 201), 564-6654 (N.Y. Area Code 212).
Trans-Global Travel Bureau, 6333 Wilshire Blvd.,

Los Angeles 48, Calif., Tel. Olive 3-6100 or at

the GDR State frontier.

M

Leipzig Trade Fair
German Democratic
Republic

14/23 March 1971
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the only one of its
kind available!

A course in MOS

INTEGRATED
GIRGUITS

The editors of The Electronic Engineer have
just compiled a complete 9 part course on MOS
technology, applications and costs which ap-
peared originally in The Electronic Engineer. It
is a definitive volume that provides you with all
the background you need as a user or a de-
signer to master this new technology.

This state of the art course in MOS technology
presents completely authoritative, up-to-the-
minute guidance in using every aspect of this
dynamic science. It covers the processing of
MOS circuits, applications of MOS circuits,
complementary MOS, MOS memories (random
access, read only, associative memories and
cost) and the testing of complex MOS integrated
circuits.

This course is an exclusive from The Electronic
Engineer. It is, in fact, the only one of its kind
available. The authors, all recognized experts
in their respective fields, take you with technical
precision from the fundamentals on through to
the most sophisticated phases of this dramatic
technology. This course is the one authoritative
way to keep ahead in these changing times.

Order your copy of the only course available on
the new MOS technology and manufacturing
processes for only $5.00 per copy. Send your
order today to: The Electronic Engineer, One
Decker Square, Bala Cynwyd, Penna. 19004,
Dept. E-1

Enclosed is my check or money order for $
for course(s) on MOS technology at a cost
of $5.00 each. Send as soon as possible to:

Name

Address Company

City State Zip
Send me special quantity prices [] E-1

The Electronic Engineer - Jan. 1971



OPTOELECTRONICS

EARN YOUR

OPTOELECTRONICS

COURSE CERTIFICATE

We will send you a certificate of successful com-

2

letion for the Optoelectronics Course if you pass The visible spectrum is closest to as =]
e el e (@) 0.2810 0.73 . (b) 0.33t0 0.65 . b. O
| c) 0.33t00.76 . (d) 0.39t0 0.71 4. [off
Please enclose $1.00 to cover cost of handling, grad- © . K d. S
ing and printing of certificate. 3.
Indicat by blackening th One angstrom is equal to a. O
nelcele your answer by Dackeming the - 2 10-S meters. (b) 10-3 microns. b. O
box that corresponds to the statement (c) 10-19 meters. (d) 10* microns c O
you consider correct for each question. ' ' d. 0
All of these questions are based on infor- 4
mation presented in the Optoelectronics  Basically, leakage current in an optoelec- a. [
Course series. After you have completed tronic device is referred to as the device's b. O
all the questions, tear out this page and (a) color temperature. (b) light current. c¢. O
mail to: (c) black body. (d) dark current. o
Optoelectronics Course Examination 5.
The Electronic Engineer The most common compounds for light a. O
One Decker Square emitters are b.JF
Bala-Cynwyd, Pa. 19004 (a) 111V compounds. (b) II-VI com- ¢c. O
pounds. d: O
Don’t forget to fill in your name and address at the é%)unlésv coinpodnds. (e Iy com-
end of this exam.
1% 6.
The widest application of optoelectronics a. [ “LED" stands for a. O
devices is b. O (a) large emitter devices. (b) light ener- b.
(a) sensing. (b) character recognition. c. 0O gized dice. (c) low emitter de- c. O
(c) counting. (d) readout. d. O vices. (d) light emitting diodes. d. O
The Electronic Engineer - Jan. 1971 4




7

14,

Which of the following is not correct? a. g In a phototransistor the asiE=
(a) optical lenses increases gain. (b) Iig(h; D= gg; Ibase-‘em|tterd;utnct|o? I)S velr'y I?rget.) b.t &
must focus on device's active area. (c) c. [ ens is mandatory. (c) collector-base c. [
lenses can be plastic. (d) intense light can d. juntion and photodiode junction are iden- d. O
saturate devices. tical. (d) photoresistive element must be

as large as possible.
8.
The defining factor for the photometric a. 15.
system spectral refsponse cur\lle is . biE Photoconductive devices are used for s. O
(a) unit response for all wavelengths. c. 'O (a) fast response. (b) large light-to-dark- b. O
(b) that of a standard observer. (c) a light d. O ratios. (c) high gain. (d) broad spectrum c. O
bulb. (d) radiant energy from a standard response. d. O
resistor.
9 16.

2 Sk L Coupled pairs are popular because of a.
Efficiency of a light emitting device is a. o theirp R POR b. S
(a) based upon lumens radiated. (b) b. O () high isolation capabilities. (b) speed c. O
emitted flux density. (c) light output pow- c. of response. (c) environmental capabil- d.
er divided by total input power. (d) power d. O ities. (d) none of the above.
consumed in heat divided by input power,

17.
10. Light intensity, H, is normally given in a. O
The human eyeé)eaks a.rolutndd g' O (a) lumens/distance. (b) R/cmz. b. O
(a) blue. (b) red. (c) violet. (d) green. - 0 (c) watts/distance. (d) mW/cmz2. C.. [@

) 8 d. o

é%: electrical properties normally speci- a. [ kslshOtOVO'taiC component iy a. g
fied for discrete LEDs are b. O (a) generates a voltage when light is ab- b. O
(a) forward voltage drop and the break- c. [J sorbed. (b) primarily senses far infrared. c. O
down voltage. (b) current and power con- d. [ (c) has an output directly proportional to d.
sumption. tr;e siquhatre 8: applleﬁi. vdoltaﬁe. (d) gener-
(c) light current and dark current. ates light with an applied voltage.
(d) breakdown current and maximum
voltage. 19. . :

Placing a lense over a light detector will a. O

12. (a) give 360° of light detection. (b) reduce b. [
For monolithic numeric displays, how a. O internal light reflections. (c) greatly im- c. O
many segments are commonly used? b. O p'gove speed of response. (d) none of the d. O
(Don't include decimal point.) C. O above.

(a) 6. (b) 7. (c) 8. (d) 9. d. ‘0 35

13. WHat is the prime advantage of a photo- a. O
What is the most common visible color a. O transistor over a photodiode? : b. O
emitted from today's LEDs? by B (a) better parameters. (b) better isola- c. [
(a) green. (b) blue. (c) red. (d) orange. c. O tion. (c) amplification. (d) wider spectrum d. [

d, allil response.
Don't forget to fill in your name and ad-
dress and enclose $1.00 to cover costs.
Please send my Certificate to:
Name: s e Title:
Company:
Street: City:
State: SN PR | Zip Code:
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No. 1: The 24-Second
Q Meter . i e e

ancient-looking monster that you couldn’t operate with-
out studying a manual. A lot of cumbersome controls
took strength and patience to manipulate. Once you got
the hang of it, you still had to spend about a minute to
get a reading...and then, you had to multiply that read-
ing by another to get the answer you were looking for.

No more. Now, there's HP’s 4342A —the Q Meter that
lets you take readings in 24 seconds or less, start-to-
finish. A single indicator gives you Q directly, over a

range from 5 to 1000; there’s no Q-multiplier to contend
with. Fingertip controls let you choose any frequency
from 22 kHz to 70 MHz —a wider range than ever before.
Likewise, you can select L, C, or AC scales effortlessly,
in seconds.

The 4342A is just one of HP’s family of “Useables’ —
easy-to-use instruments for testing components. For
further information on the 4342A, or on any of the ‘“Use-
ables,” contact your local HP field engineer. Or write
Hewlett-Packard, Palo Alto, California 94304. In Europe:
1217 Meyrin-Geneva, Switzerland.

HEWLETT W PACKARD

091/8

COMPONENT-TESTING INSTRUMENTS YOU CAN USE

Sllseables:

No. 1: 4342A Q Meter, No. 2: 4270A Automatic Capacitance Bridge, No. 3: 4328A Milliohmmeter, No. 4: 4329A High Resistance Meter, No. 5: 4260A Universal Bridge, No. 6: 4470A Transistor Noise Analyzer

The Electronic Engineer - Jan. 1971
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Cornell-Dubilier components
are invoived

Cal-Comp specifies a Cornell-Dubilier Interface Filter to meet the critical
-requirements for proper EMI/EMC control in their computer system.

Cornell-Dubilier filters are designed to control poten-
tial electromagnetic interface susceptibility and emission
problems, insuring system compatibility with commercial

power inter-facing. Computer system filters require close
liaison between supplier and user, to achieve compliance to
international electromagnetic interference spcifications. It
is not enough to buy and install a filter; its effect must be
proven. Cornell-Dubilier specializes in pre- and and post-de-
sign assistance to systems manufacturers. Cornell-Dubilier’s
track record for efficiency and reliability can help you set
performance records, too.

For more information about CDE components...
capacitors, relays, filters...write today.

% CORNELL:
Nl DUBILIER

150 Avenue L, Newark,N. J. 07101

CDE Computer System Filters are designed to comply with
applicable UL, Military, and European specifications.




ATTENTION : conouer oesioners

The first nation-wide Computer Design-
er’s Conference devoted exclusively to
the interests of design engineers, not
users, who build and test computer sys-
tems will be held this month (Jan. 19-
21) at the Anaheim Convention Center
in Anaheim, Calif.

Current innovations in the design of
computer systems will be spotlighted in
12 technical sessions. More than 60 pa-
pers are scheduled for these morning
sessions.

Complementing the technical pro-
gram will be a 200-250 booth exhibi-
tion—the largest ever held in this
field—featuring the latest components,
subsystems, and test instruments for the
design and construction of analog, digi-
tal, and hybrid computers.

Engineers will find an opportunity to
exchange ideas with other engineers rep-
resenting all fields of design during the
five evening audience participation sem-
inars. Both the technical sessions and

Computer Designer’s Conference & Exhibition

Time Tuesday, Jan. 19 Wednesday, Jan. 20 Thursday, Jan. 21
8:00 A.M. Registration Registration Registration
Technical Sessions Technical Sessions Technical Sessions
1) Design of Comput-  5) Design of Comput- 9) Advanced Memo-
er-Controlled er-Controlled Hy- ries
Communication brid Systems
Systems
oot 6) Design and Ap- '
8:30 A.M. 2) Minicomputer Ar- plication of 10) Firmware—lIts
chitecture and De- Digital Building Impact and Ap-
to sign Blocks plication
11:45 A.M. 3) Automated Digital 7) Arrays/Hybrids— 11) Hardware/
Design for the Capabilities and Software Com-
70's Application puter Diagnos-
tics
4) Techniques tor 8) Electro-Optical In- 12) Control of
Domain Data Con- put/Output Sys- Noise Within
version tems Digital Systems
11:30 A.M.
to Exhibits Exhibits Exhibits
6:00 P.M.
Discussion Seminars Discussion Seminars
6:30 P.M. A) Implementation of  C) Selecting Main <« Cassette tapes of
' Multiprocessors Frame Memories this session will be
to available for a
B) Aerospace Com- D) Redundant Design nominal fee. If you
8:30 P.M. puter Require- Techniques for are interested in
ments and Devel- Achieving Long- these cassettes,
opments Term Digital Sys- please circle No.
tems Reliability 500.
E) Effective Selection
of Communica-
tions 1I/0 Function-
al Modules for
Computer Sys-
tems

<«<—Circle Reader Service #21.

the seminars are oriented towards pro-
viding solutions to the many design
problems facing today’s engineers. At-
tention is directed to the desion of pe-
ripheral equipment as well.

To give you an idea of what to expect
at the discussion seminars, here’s a brief
look at Session C, ‘“*Selecting Main
Frame Memories.” An introductory
talk by the chairman precedes brief
commentaries by each panelist in his
area of expertise. Following this will be
questions from the chair or floor di-
rected to the panel.

An impressive panel of manufacturers
and users will assemble for Session C.
Participating will be: Ralph Gabai,
Lockheed Electronics; Philip A. Har-
ding, Electronic Memories; Linder C.
Hobbs, Hobbs Associates; Cloyd E.
Marvin, Four-Phase Systems; and Rob-
ert N. Noyce of Intel. Leading the ses-
sion as chairman will be our Western
Editor in Los Angeles, Steve Thomp-
son.

Steve’s introductory talk, “A Way of
Looking at Memories,” will introduce a
method of relating currently available
main frame memories in terms of cost,
performance, technology, and size, all
in a single graphic presentation.

Further discussion by the panelists
will cover such areas as: cost-perform-
ance tradeoffs, the interrelationship of
memory choice with system design and
software, and the availability of memo-
ries. Be sure to bring your main frame
memory problems and your design
questions along.

The entire .conference offers you an
excellent opportunity to get up-to-date
information from a well-qualified
group. The Electronic Engineer is an as-
sociate sponsor of the Computer De-
signer’s Conference. Be sure to look for
us at our booth. In the meantime, for
more information, contact Industrial &
Scientific Conference Management
Inc., 222 W. Adams St., Chicago, IIl.
60606.
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Gunn and
Impatt diodes.
What you need 4

is what you get. £

Impatt or Gunn, standard or custom.
Varian sells the works:

Impatt diodes at frequencies from
3.21t0 22.0 GHz. Powers to
1 watt. Efficiencies to 8%.

Gunn-effect diodes up to 60 GHz,
putting out 5 mW on a 4 Vdc bias.
200 mW at 10 GHz. Down to a
100 mW, 6 GHz diode that
operates on only 11 volts.

Varian has more experience
than any other supplier, and
sells the most complete line of
both types of diodes. For off-
the-shelf delivery or fast proto-
type design, we’ll work with
you to find the best answer
for your design problems.

Talk to the man who sells
’em all at more than 30
Electron Tube and Device Group
Sales Offices throughout the world. *
Or contact our Solid State Division,
Palo Alto, California;
or Beverly, Massachusetts.

varian

solid state division
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Data communications system has a heart of MOS

At least one company, Larse Corp., of

Palo Alto, Calif., is applying MOS LS
technology to products other than com-
puters, peripherals or calculators. They
are now using their own MOS LSI chips
in Data Communicator™ modules that
form a complete digital data trans-
mission and receiving system.

The transmitter, which scans 16 paral-
lel data channels (time-division multi-
plexing) and encodes the data into a se-
rial stream of binary-coded pulses, is
called a SenT™M. The receiver, which de-
codes and demultiplexes the data, is
called a Rede™™,

Communication between the Sen and
Rede units can be over any type of link.
It may be a simple twisted pair (19-
gauge wire will take your data 10
miles): a voice-grade line; or you may
choose to use a radio link, with the Sen
modulating, say, a vhf transmitter.

Transmission reliability

These modules use a special “*Larse™
code for data transmission. The Sen’s
data work output comprises 16 data bits

(one per input channel), plus sync pulses
that result from one scan of the input cir-
cuits. A complete word uses 34 bits—16
data bits, 16 clock pulses, and two sync
pulses.

The high ratio of data bits to the total
number of bits transmitted is a feature
of the code. The code also combines the
advantages of synchronous and stop-
start codes. And, its self-clocking fea-
ture means that there are predictable
transitions that allow rigorous checking
of the data receiver by the Rede unit.

The Rede unit actually performs 144
code-element checks, and 44 word
checks.

Modes and rates

Sen and Rede units are available for
communications via fsk tone, a-m tone,
EIA RS-232-B, line switch, or line re-
lay. (The mode determines the model
number.) Communication rates are a
function of the transmission mode.
Standard rates vary from 60 to 1440
bps.

You can set up Sen/Rede systems for

D to A is the name, but multiplication is the game

Here are a couple of devices that may
seem a bit bizarre if you are accustomed
to working with conventional (or fixed
reference) D'A converters. These units,
called multiplying D/A converters, are
marked by their ability to handle vari-
able, and even ac, references.

Manufacturers of conventional D A’s
carefully design their devices so that the
analog output is a function of just one
variable—the digital input. The analog
output from a multiplying D'A however,
depends on two variables, the digital in-
put and the varying analog input. The
multiplying D’a does in fact perform
full four-quadrant multiplication of the
digital input with the instantaneous val-
ue of the analog input.

Among the applications for the de-
vices are CRT displays. With the con-
verter output controlling the beam posi-
tion, the digital input can, in con-
junction with a ramp on the analog in-

The Electronic Engineer - Jan. 1971

put, be used to generate segments and
patterns. Other applications include dig-
itally controlled audio attenuators and
hybrid (digital plus analog) computation
systems, to name a few.

Two companies have recently jumped
into the multiplying p'a field. One of
these is Analog Devices Inc., with their
DAC-M series of converters. These
units come in 8- and 12-bit versions and
will accept analog inputs in the dc-100
kHz range. Input and output full scale
ranges are =5 or £10 V. The prices
are $195 (8-bits) and $295 (12-bits).

Hybrid Systems Inc. also has a new
line of multiplying b'A converters. Car-
rying part numbers 315-10, 315-11 and
315-12, they offer 10-, 11- and 12-bit
resolution respectively. Bandwidth of
the analog input is dc-400 kHz and full
scale output is =10 V. Prices are $125,
$150, and $175 for the three resolutions.

VY EIO

simplex operation (one-way only): half-
duplex (two-way, same frequency, but
time-phased); or duplex operation (two-
way, same time, but different fre-
quencies).

Further, you can choose from among
cight transmission modes. Built-in ad-
dress coding gives you even more flexi-
bility.

Interfacing

You can interface the Rede module
with both visual and audible alarms. Its
16 data outputs will each sink 15 mA
from 24 Vdc.

For interfacing with other gear, both
the Sen and the Rede provide for 5-
and 12-V logic, and are compatible with
DTL, TTL, HNIL, and MHTL circuits. -

List prices for the various Sen models
hover at about $600, while those for the
Rede models are about $700. Larse
Corp., 1070 E. Meadow Circle, Palo
Alto, Calif. 94303. (415) 493-0700.

Circle Reader Service #215.

ANALOG 1t
DEVICES 2

v
ORIZA DY
vAs'uAr_ M

Analog Devices, Inc., Pastoriza Div.
221 Fifth St., Cambridge, Mass. 02142
(617) 492-6000.

Circle Reader Service #216.

multiplying D/A converter

Hybrid Systems Corp., 95 Terrace
Hall Ave., Burlington, Mass. 01803.
(617) 273-1522.

Circle Reader Service #217.
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It’s a switch

Here’s a switch that’s 100% 1c com-
patible, that has a “‘piggyback™ feature
to let you plug any standard 14-pin de-
vice into it, and that you can couple in
“tandem”™ for design versatility. Only
0.230 in. high, the switch lets you stack
pC cards in Y-in. increments.

Unlike prior pip-adaptable switches,
the Dipswitch is designed so that a cam
lifts a moveable contact arm, giving a
definite wiping action. This ensures a
clean contact surface and low contact
resistance.

Closure and opening of contact pairs
is precisely controlled by individual
cams having hexagonal shafts and cam
bores. This means that the cams can be
oriented to any of six different posi-
tions. Thus, the company can, through
the use of only a few basic shapes, build
almost any desired program into the
switch without any special tooling and

sired sequence by simply rotating a
screwdriver slot provided in the front of
the switch.

The Dipswitch, which can be wave
soldered onto a pc card, is impervious
to attack by normal cleaning solutions.

It is rated at 115 Vac or 28 Vdc at
125 mA. Contact resistance is 10 m{
max., dielectric strength 500 Vac, dc in-
sulation resistance 10,000 M, life ex-

assembly costs.
A total of six pairs of contacts can be
programmed to open or close in any de-

ELEXON

BLUE RIBBON

POWER SUPPLIES

e INPUT: 120 or 240 VAC + 10% 47-420 Hz
e REGULATION:.1%, RIPPLE & NOISE .1%

VOLTAGES IN
BOLD AVAILABLE
OFF THE

SHELF FROM. ..

pectancy 100,000 detent operations min-
imum, and operating temperature range
—65°to +185°F.

Daven Division, McGraw-Edison
Co., Manchester, N.H. 03101. (603)
669-0940.

Circle Reader Service #218.

CASETTE RECORDER

Model 400T incremental magnetic
tape recorder is for data communica-
tions and time share applications. It has
selectable read/write baud rates of 110,
150 and 300. You can stop and start on
a character in the read mode without
losing a character. Because of this fea-
ture it becomes a convenient replace-
ment for paper tape devices. Storage ca-
pacity is greater than half a million data
bits on a single 300 ft. cassette of ' in.-
wide tape. Mobark Instruments Corp.,
1038 W. Evelyn Ave., Sunnyvale, Calif.
94086.

Circle Reader Service #219.

NEWARK

ELECTRONICS
CORPORATION

MODEL NO. & VOLTAGE

LIST

1214

SIZE 10

18

24| PRICE

AMPS

ELV-25

4Hx51/2Wx6-1/2L : . ! ! 3

2.6

66°°

ELV-75

5-1/8Hx5-3/4Wx8L ] : ; . 6.1

20%

GEHL¥7JV%151L 25 25 | 25 | 21

GEHLXXJ/ZQRQL 50 |50 | 50 | 42

OVERVOLTAGE CROWBAR — $10.00

ELEXON INC.

CALL (714) 540-9510

Circle Reader Service #23.
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LED display and decoder/driver

Motorola has announced a pair of new
products, including its first light emit-
ting diode display.

The decoder

The MC4050 counter-latch-decoder
combines the functions of an NBcD (Na-
tural Binary Coded Decimal) counter,
four-bit latch, and LED decoder/driver.
This monolithic ms1 package replaces
three others, costing $14.80 (in 100
quantity), with a $9.00 package. It
comes in a 16-pin DIP ceramic or plastic
version.

There are two types of LED seven-seg-
ment displays: hybrid and monolithic.
The MC4050 is designed to drive the
hybrids (which have individual diodes
mounted on a substrate and require cur-
rent-sinking because their segment
anodes are tied to a positive supply).
The MC4051 (to be announced) will be
a current-sourcing driver for the cath-

odes in a monolithic display (which are
all diffused into a common substrate).
With additional circuitry, the MC4050

Enable
20— Lamp High
ootk Strobeol4 testgi3; current
drivers
10 a
— - 11 b
9 ¢
7 Seg-
Decode 4-bit ment 5 4d
counter latch decoder
4 e
6 f
AL
T 5 79 flqlb
el e
15 T + d
'2$§§:Eau‘\ Vec =Pin 16 33;::;;»:{" Segment
Ed GND=Pin8 9 identification

MC4050 Counter-Latch-Decoder. Reset-
ting the input suppresses the leading ze-
roes in a display. The lamp blanking in-
put allows control of dicplay brightness
through control of the duty cycle, and a
lamp test input permits verification of all
diode integrity.

could drive monolithic LEDs. If output
current is supplemented, it can also
drive incandescent displays.

Power dissipation in the 4050 is 450
mW /package and toggle frequency is 35
MHz. It will sink 40 mAdc/segment at
0.4 V or 20 mAdc/segment at 1.6 V.

Monolithic display

The MOR 33 seven-segment mono-
lithic display has a 0.125 in. character
height. Even though monolithic LED dis-
plays are small, the human eye responds
to them as if they were about twice their
size. The MOR 33 is a pn Gallium Ar-
senide Phosphide 350 mW display that
emits in the visible red (6600 A). De-
signed for digital displays, brightness is
typically 200 ft. L/segment at 10 mA.
$7.50 (in quan.). Motorola Semi-
conductor, 5005 E. McDowell Rd.,
Phoenix, Ariz. 85036.

Circle Reader Service #285.

DUAL IN-LINE PACKAGES

New 14 "and 16-lead pips feature
headers with extended terminals for sol-
derless wrap or bonded terminations.

Also, the lead frame is rugged enough
so that the extended terminals may be
bent over an inserted substrate for di-
rect solder connections. Header and
case in 24 set prototype kits cost
$25.00/kit. Aura Mfg. Co., 50
McDermott Rd., North Haven, Conn.
06473. (203) 777-2541.
Circle Reader Service #286.

POWER TRANSISTORS

Operating range of these transistors is
from 175 MHz in the vhf band through
the L and S bands to 2 GHz. They can
produce up to 10 W of output power
with a min. of 6 dB gain at 1| GHz. The
line features the 2N5S108A npn “‘over-
lay,” ultra-low leakage transistor, which
can produce a min. of I Wac output
power when operated at | GHz with a
gain of 5 dB. Raytheon Co., Lexington,
Mass. 02173. (617) 862-6600.

Circle Reader Service #287.
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COMPUTER SYSTEM

The GE-PAC "™3010 offers full proc-
ess control capability for small or less-
complex applications. Developed
around the GE-PAC 30 process min-
icomputer, it delivers full process /0O
capability and includes interfacing for a
broad range of process sensors and
transducers. General Electric Co., Proc-
ess Computer Dept., 2255 West Desert
Cove Rd., Phoenix, Ariz. 85029.

Circle Reader Service #288.

FLAMEPROOF RESISTORS

These glass tin-oxide resistors are for
use in TV sets, test equipment containing
CrT readouts, and laser power supplies.
Resistance ranges up to 100 MQ and
voltage performance to 10 kV. Desig-
nated HV'2, HVI1, HV1'%, and HV2,
they have a tc of —2000 500 ppm
over a temp. range of 25° to 100°C.
Electronic Products Div., Corning Glass
Works, Corning, N.Y. 14830.

Circle Reader Service #289.

PRECISION FILM RESISTOR
Model MLI103 resistor is 0.110 x
0.045 in. with a resistance range from
102 to 250 kQ: power rating: 0.06 W at
125°C; Ttc: £50 ppm/°C; and molded
epoxy case with gold plated Dumet
leads. Caddock Electronics, 3127 Chi-
cago Ave., Riverside, Calif. 92507.
Circle Reader Service #290.

DISPLAY NUMERALS

New R7M-111 and R7M-191 gallium
arsenide phosphide display numerals are
0.110 and 0.190 in. high, and come in a

flatpack configuration, making them
well suited for pc mounting. The display
emits light in the 6450 A (red) region at
an output illumination of 100
fL./segment at 10 mA. Bowmar Canada
Ltd., 1257 Algoma Rd., Ottawa, Ont.,
Canada. (613) 746-3100.
Circle Reader Service #291.

MODULAR POWER SUPPLIES
New line of current stabilized sup-
plies offers programmable current with
adjustable voltage limiting. A fast re-
covery current control circuit allows the
output to stabilize in as little as 2 us/V
of compliance. Six current ranges are
available in the CCP modules: 0-0.2 A
to 0-2 A with loading from 0-100 V to
0-7 V. Source and load effects are below
0.0005% and 0.005% respectively.
$150.00. Kepco, Inc., 131-38 Sanford
Ave., Flushing, N.Y. 11352. (212) 461-
7000.
Circle Reader Service #292.
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POWERTEC

THE POWER HOUSE

OEM~-

POWER SUPPLIES
ADJUSTABLE

TO 12 AMPS

4TO 26 VDC 3 TO 12 AMPS
RIPPLE: 1 MVRMS

SHORT CIRCUIT PROTECTED
FOLD BACK CURRENT LIMITING
OPTIONAL OVER VOLTAGE PROTECTION
REGULATION: LINE £0.25% LOAD +0.25%

PRICE
MODEL 19 100 DIMENSIONS
2B5 - 3 AMPS $24.95 $19.50 48WX4LX18D
2C5- 6 AMPS $44.00 $36.00 48W X57LX28D
2C5- 12 AMPS $75.00 $60.00 48WX9LX3D

OEM CONTRACTS AVAILABLE

POWERTEC anrtroNICS INC.

9168 DESOTO AVENUE
CHATSWORTH, CALIFORNIA 91311
(213) 882-0004 TWX 910-494-2092

Circle Reader Service #24.
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The WANG
700 Series »

WM«

Now
a calculator

that lets you
write your

own programs

and store them on a tape cassette

It's easy to store, enter or change programs with a 700 Series
and there are no language problems. You already have the knowl-
edge in the math steps you're now using to solve your problems
With the Wang 700 you'll have more than a calculator. There are
16 special function keys that make it personally yours - you can
determine the function each performs. And a choice of typewriter
or printer/plotter output turns the 700 Series into a fully program-
mable calculating system

And to make it even easier, Wang offers a library of pre-
programmed cassettes for the many standard needs. Want a
demonstration? Call Mr. Courtney collect at 617-851-7211 or
send us the coupon

| e i S IR T SRR T =
|Wang Laboratories, Inc. Dept. EE-1 |
| 836 North Street, Tewksbury, Mass. 01876 l
I'd like a 700 demonstration as soon as possible. Call me at |
I L aal for a date.
I (Phone number) |
| Name == S |
| Company i LE |
| street . |
| city State Zip_ |
N s o e s, s o, oy . o S s e 1 e it . W -

Circle Reader Service

COMPLEX FUNCTION CIRCUITS

These four devices are derived from the XC-170 128-bit
read-only memory and are electrically compatible with all
other MTTL lines. The devices are the MC4038P and
MC4040P gated decoders, the MC4041P Hamming code de-
tector and generator, and the MC4039P 7-segment character
generator. Characteristics shared by the circuits are a total
power dissipation of 200 to 240 mW /package, < 7.0 pF out-
put capacitance and outputs capable of sinking 20 mAdc. The
1000-4999 prices are $5.10 ea. for any device. Technical In-
formation Center, Motorola Semiconductor Products Inc.,

Box 20924, Phoenix, Ariz. 85036. (602) 273-3589.
Circle Reader Service #225.

DECODER/DRIVER CIRCUITS

This series includes three types of BcD to 7-segment deco-
der/drivers that operate the manufacturer’s MAN-1 discrete
and MAN-3 monolithic 7-segment displays. Both the MSD
101 and MSD 102, are active high devices specifically de-
signed for the MAN-3 display. Both have binary-coded deci-
mal inputs that are DTL/TTL compatible. The MSD 101 is rec-
ommended for individually addressing the MAN-3, while the
MSD 102 is for multiplexing up to eight displays. The MSD
047, a monolithic active-low decoder/driver, is recommended
for the MAN-1 7-segment light-emitting diode display. Prices
start at $9.50 ea. (1-9 quan.) Monsanto Electronic Special
Products, 10131 Bubb Rd., Cupertino, Calif. 95014.

Circle Reader Service #226.

HYBRID VOLTAGE REGULATORS

Both of these regulators, the C-216 single positive-voltage
regulator, and the C-226 dual-voltage regulator, can drive ex-
ternal pass transistors to increase current output to several
amperes. The C-216 has a 0.001%/°C temp. coefficient; ad-
justable resistor-programmed current limits; 0.005% line regu-
lation; 0.01% load regulation; and a 200 mA output current
capability. The model C-226 offers a =15 V output with %
=100 mA output current capability. Features include ex-
ternal adjustable output voltages of from 12 to 37 V, load
regulation of 0.005% and line regulation of 0.01%. Bell &
Howell, Control Products Div., 706 Bostwick Ave., Bridge-

port, Conn. 06605. (203) 368-6751.
Circle Reader Service #227.

HYBRID INTERFACE CIRCUITS

These three quad peripheral drivers are for interface appli-
cations calling for high-current, high-voltage, and low standby
power consumption. The HIC040 has a high-current capabil-
ity and fast switching speed that makes it useful as a systems
master clock driver. The HIC067 performs especially well in
lamp and relay drivers. The HIC068, with a 180 V breakdown
voltage, is especially suited as a driver for high-voltage tubes
and displays. Prices (1000 pc. quan.) are $12.70 for the
HIC040; $12.90 for the HICO067; $11.65 for the HICO068.
Texas Instruments Incorporated, Inquiry Answering Service
Box 5012, M/S 308, Dallas, Tex. 75222. (214) 238-3741.

Circle Reader Service #228.
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FAST SLEWING OP AMP

The 531 has a large-signal response
that is nearly identical to its small-signal
performance. Typical slew rate at unity
gain is 40 V /us. Small-signal bandwidth
is | MHz, and large-signal bandwidth is
500 kHz. Supply voltage can range
from *6 to *18 V. Signetics Corp.,
611 E. Arques Ave., Sunnyvale, Calif.

94086. (408) 739-7700.
Circle Reader Service #229.

BIPOLAR ROM

The MM 5200 features an access time
of 30 ns and a power dissipation of 0.35
mW /bit. The chip stores 1024 bits in a
256-word by 4-bit format. It also has
full address decoding on the chip and is
directly pTL/TTL compatible. The 0 to
+75°C version is $50.00 ea. in 100-999
quantities. Monolithic Memories, Inc.,
1165E. Arques Ave., Sunnyvale, Calif.

94086.
Circle Reader Service #230.

SEVEN SEGMENT INDICATOR

S 1
Because of its unique construction,
the Data-Lit 3 can be plugged into a PC
board edge card connector for a vertical
display. Since it requires only 1.7
V/segment you can power the display
from the same supply as the logic card.
$9.85 ea. (1000 quan.). Litronix, 10440
N. Tantau Ave., Cupertino, Calif.
95014. (415) 329-0810.
Circle Reader Service #231.

EXPANDED C-MOS LINE

The new devices include a 16-bit pro-
grammable rRoM (SCL-5510); a one-of-
eight strobed decoder (SCL-5206); a
high-speed 64-bit shift register family
(SCL-51300 series); a presetable 8-bit
program counter (SCL-5401); an 8-bit
data and/or address register (SCL-
5402); a high-speed 256-bit read/write
memory (SCL-5553); an 8-bit synchro-
nous binary counter (SCL-5404); and a
quad exclusive-ORr (parity detector)
(SCL-5201). Solid State Scientific
Montgomeryville, Pa. 18936.

Circle Reader Service #232.
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POWER BOOSTER

You can use the Model 3329/03 in
cascade with all general purpose op
amps. It functions as a high current out-
put stage and is used inside the feedback
loop as though it were an integral part
of the op amp. Unit price is $20.00.
Burr-Brown Research Corp., Inter-
national Airport Industrial Park, Tuc-

son, Ariz. 85706. (602) 294-1431.
Circle Reader Service #233.

MULTIPLEXER

The MP4108 8-channel MUXPAC™
offers 2000 MQ input impedance and
—80 dB crosstalk in applications to 200
kHz. It functions in single-ended or dif-
ferential mode, and includes buffered
feedback for positive switch control.
$130.00 ea. Analogic Corp., Audubon
Rd., Wakefield, Mass. 01880.

Circle Reader Service #234.

FET SWITCH/DRIVERS

< RS

This line includes the DG151A series
(military) and DG151B series (industri-
al) of 2-channel, spsT and ppST
switch/drivers. Also being offered are
the DG161A (military) and DGI161B
(industrial) single channel, sppT and
pPDT switch /drivers. Silconix Inc., 2201
Laurelwood Rd., Santa Clara, Calif.

95054. (408) 246-8000.
Circle Reader Service #235.

LOW POWER MSI DEVICES

The 93L01 and 93L28 offer one-
fourth the power consumption at 40%
the speed of the original 9301 and 9328
devices. The 93L.01 is a BCD to decimal
decoder, while the 930128 is a high-
speed, dual 8-bit shift register. Ad-
vanced Micro Devices Inc., 901 Thomp-
son PL.; Sunnyvale, Calif. 94086.

Circle Reader Service #236.

TEN BIT D/A CONVERTER

Each DAC-49 is a complete converter
and requires no external components for
operation. You can select unipolar or
bipolar outputs by externally program-
ming the units. Full scale output can be
either 0 to +10 V or =5 V at 5 mA.
Output settling time to +0.1% is 25 us.
Varadyne Systems, 1020 Turnpike St.,

Canton, Mass. 02021. (617) 828-6395.
Circle Reader Service #237.

CORE MEMORY SENSE AMP

The wA761 is a two-channel core
memory sense amplifier with a 25 ns re-
sponse time and a typical threshold ac-
curacy of £2 mV. Independent strobe
inputs on each channel enable the am-
plifier during core peaking times. You
can combine the device with the MSI
9314 quad latch to provide a complete
memory data register. Fairchild Semi-
conductor, 464 Ellis St., Mountain

View, Calif. 94040. (415) 962-3563.
Circle Reader Service #238.

MOS 1024-BIT DYNAMIC SR

This four-phase register operates up
to 1.0 MHz with a 25 pF load. The reg-
ister interfaces with standard mos input
and output levels, and can be serially
coupled to form higher orders. Oper-
ating range is —55 to 125°C and the ar-
rays come in l4-lead flatpack or DIP.
Price $20.00 (100 quan.). Collins Radio
Co., mos Marketing Dept. 600, New-

port Beach, Calif. 92663.
Circle Reader Service #239.

LOW INPUT CURRENT OP AMP

The ICH8500/ICH8500A includes a
monolithic op amp, a pair of MOS FETs,
a junction FET constant current source
and a thin-film resistor network. The
[ICH8500A has a max. input current of
0.01 pA from —25 to 85°C while the
[CHS8500 features 0.1 pA over the same
range. $28.25 ea. for the ICH8500 (100
pes) and $29.77 ea. for the ICH8S00A.
Intersil, 10900 N. Tantau Ave., Cuper-
tino, Calif. 95014. (405) 257-5450.

Circle Reader Service #240.
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ONLY VISHAY MAKES

TRIMMERS

WITH ALL THESE SPECS

10

PPM/°C
(—55°C to +150°C)

lowest
temperature
coefficient

DOWN T0

20

[ 1 K9)

ENR MAX.
THERMAL NOISE
NON-MEASURABLE

lowest
resistance
values

lowest
dynamic
noise

LESS THAN

.05%

“INFINITE RESOLUTION"

lowest
setability

& stability

Vishay puts the state-of-the-art performance of its
fixed resistors into trimming potentiometers! Here,
for the first time is a combination of precision/
stability/ TC/resolution which eliminates the need
for padding resistors, decreases test time, im-
proves product performance — and YES! Vishay
trimmers meet or exceed all requirements of MIL-
R-27208 and/or MIL-R-22097 characteristic C.
Send for your free copy of Bulletin TR-101 describ-
ing this new line of total performance trimmers.

vz VISHAY RESISTOR PRODUGTS

A DIVISION OF VISHAY INTERTECHNOLOGY, INC.
63 LINCOLN HIGHWAY ® MALVERN, PA. 19355

PRECISION RESISTORS < NETWORKS « DECADE BOXES « TRIMMERS

58 Circle Reader Service #26.

A8 NORUIVENTD

DELAYED SWEEP PLUG-IN

This oscilloscope time-base plug-in has a delayed sweep
that gives 1 ns/cm sweep time. Designed for use with HP’s
183 series oscilloscopes, the Model 1841A plug-in has 21
sweep times ranging from 10 ns/cm to 0.1 s/cm. Delay time
is selected by a 10-turn control working across the time range
selected by the sweep time switch. The X10 magnifier in the
main frame gives 1 ns/cm sweep time on the fastest range, a
practical sweep time in view of the 183A/B’s fast writing
speed of 4 cm/ns. Price, $1150.00 with delivery time 8 wks.
Inquiries Manager, Hewlett-Packard Co., 1601 California
Ave., Palo Alto, Calif. 94304.

Circle Reader Service #241.

DIGITAL PLOTTER

The Auto-Pro 3500 accepts serial data from a time-share
computer or parallel data in dedicated computer applications.
Designed expressly to process time share data from scientific
instruments, you can use it as both an incremental digital
plotter and a 10 in. analog strip chart recorder. Because of its
high and low speed input capability, (110 or 300 baud) the
plotter /recorder can be used with modern high speed data ter-
minals. It offers an input sensitivity of 100 mV full scale when
used as an analog recorder. Technical Information Section,
Automation Products Activity, Beckman Instruments, Inc.,

2500 Harbor Blvd., Fullerton, Calif. 92634. (714) 871-4848.
Circle Reader Service #242.

FOUR DIGIT DVM

Model 8110A has a dc accuracy of £(0.01% of input
+0.01% of range) for 90 days and is within #(0.01% of input
+0.02% of range) after six months. Six month ac and resist-
ance accuracies are £0.3% and +0.02% with higher accu-
racies for shorter periods. The ac and dc ranges are 1, 10,
100, and 1000 V with 20% overranging on all ranges. Resist-
ance ranges are 1, 10, 100, 1000 kQ and 10 MQ with 20%
overranging. A rechargeable battery pack which can be in-
stalled in either the factory or field is priced at $100. $850.00.
John Fluke Mfg. Co., Inc., Box 7428, Seattle, Wash. 98133.

Circle Reader Service #243.
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VSWR/WATTMETER

The THRULINE Model 3122 dis-
plays supplied power, reflected power
and VSWR simultaneously on a single
meter face. Forward and reflected pow-
er are shown by individual pointers and
VSWR is monitored on a third scale
from the intersection of the two power
pointers. Bird Electronic Corp., 30303
Aurora Rd., Cleveland (Solon) Ohio

44139. (216) 248-1200.
Circle Reader Service #244.

PHOTOMETER/RADIOMETER

The Model 10A uses feedback tech-
niques for short and long term stability
and linearity. The instrument measures
from 107 to 10° ft. candles and ft. L or
10 W to 10-" W within a spectral
range from 2200 to 11,500 A. You can
also get a 10B telephotometer/
microphotometer lensing system and fi-
ber optics probes as accessories. United
Detector Technology, 1732 21st St.,
Santa Monica, Calif. 90404.

Circle Reader Service #245.
FREQUENCY COUNTER

The Model 325B is a dc to 32 MHz
frequency counter with five digits of
stored display. Pushbutton selection of
gate times provides resolution from 0.1
Hz to 1 kHz in decade steps. A 1| MHz
crystal oscillator provides accuracies of
I ppM over a 30 day period. Eldorado
Electrodata Corp., 601 Chalomar Rd.,
Concord, Calif. 94520. (415) 686-4200.

Circle Reader Service #246.

LINEAR IC TESTER

You can use the Model 735 to test op
amps, regulators and comparators with
up to 14 individual tests. Test time is
typically under 1 s. The tester has a
master pass-fail indicator, individual
lights for each parameter and a digital
reading of all parameters. Prices start at
$7850.00. Microdyne Instruments, 203
Middlesex Tpk, Burlington, Mass.
01803. (617) 272-5691.

Circle Reader Service #247.

The Electronic Engineer - Jan. 1971

W/:
‘l’” /’

e

Py eiiad ,,,,...b..,.l

S0

§

‘Triad gives you
a lot less for your money

If size makes the big difference in your design, chances are that Triad
makes the size you need. Triad’s famous Red Spec series, designed
specifically for use in transistor and printed circuit applications, have
maximum base dimensions of only .310 by .410 inches and meet
MIL-T-27 Grade 5 Class S specifications. Many input, output, driver, inter-
stage and reactor types are available from stock — plus plug-in designs
for your miniature solid state circuits. Open-type miniatures are also
ready for immediate delivery from your nearest distributor in a wide range
of ratings, mounting types and sizes. You get modest cost, minimum size
and consistently stable characteristics.

Triad’s new series of transformers for transistorized control and instru-
mentation include units for both audio and power applications. Fifteen
of these transformers provide a voltage stepdown and isolation from
power line at relatively low power levels of 1%2, 42 and 7 watts at 4 to
38 volts when connected in parallel, and 8 to 76 volts when series-
connected. Precision spaced plug-in terminals provide fixed mounting
centers — the kind usually found only in costly molded units. You get the
benefits without the high cost. For maximum power with optimum equip-
ment miniaturization, see your industrial electronic distributor today.
Available from stock. Triad Distributor Division, 305 North Briant Street,
Huntington, Indiana 46750.

Triad Distributor Division
of Litton Industries (5

Circle Reader Service #27. 59
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FAST-SETTLING FET OP AMP

Model 1025 FET input op amp settles
to 0.01% of final value in 300 ns. De-
signed for inverting applications, it also
offers a wideband positive input with a
+2 V common mode range. Gain BwW
product is 50 MHz and open-loop gain
is 100,000. Output is =50 mA at =10
V, with a slew rate of 500/us over a
temp. range of —25 to +85°C. $75.00
(1-9). Teledyne Philbrick Nexus, Allied
Dr. at Rte 128, Dedham, Mass. 02026.
(617) 329-1600.

Circle Reader Service #248.

SCR CAPACITORS

This family of scr capacitors pro-
vides the low inductance and low effec-
tive series resistance (ESR) needed for
commutating, or turning off, Scr cir-
cuits. Made with extended foil and oth-
er modifications, they can handle the
high rep. rates and high peak currents
found in commutating SCR circuits.
Aerovox Corp., New Bedford, Mass.
02741. (617) 994-9661.

Circle Reader Service #249.

SOLDERING MATERIALS

These materials were designed to
solve critical joining and cleaning prob-
lems found in microelectronic circuit
manufacturing. Line includes micro-
creams, micropastes, microelectronic
grade Vaculoy® solder, conductive inks,
microfluxes, microdryer. Alpha Metals,
Inc., 56 Water St., Jersey City, N.J.
(201) HE 4-6778.

Circle Reader Service #250.

SS DISPLAY

MAN 1001, a GaAsP red ss readout
comes in a 14-pin pip. The new polarity
and overflow unit features long oper-
ating life, compatibility with Iv logic
drive circuits, a 2-D display surface and
a wide viewing angle. When used with
the MAN 1, MAN 2 or MAN 3 read-
outs, it will display a plus or minus sign
ora Xx1.$15.75 ea. (1-9), $13.50 ea. (10
to 99) and $11.50 ea. (100 to 999).
Monsanto Electronic Special Products,
10131 Bubb Rd., Cupertino, Calif.
95014. (408) 257-2140.

Circle Reader Service #251.
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PHOTOTRANSISTORS

New CLT 2100 line of high gain pho-
totransistors provides light currents to
12 mA at 5 Vand S mW/cm. Dark cur-
rents are 25 nA at 10 V with collector-
to-emitter breakdown voltages to 50 V.
From $1.15 to $1.38 (500 quan.). Clai-
rex Electronics, 560 S. Third Ave., Mt.

Vernon, N.Y. 10550.
Circle Reader Service #252.

HF TUNING CAPACITORS
Capacitance of these precision ca-
pacitors can be adjusted with linearities
as low as 0.3%. A patented contacting
mechanism provides long life with >
100,000 tuning cycles. $3.00 to $7.75.
Johanson Mfg. Corp., 400 Rockaway
Valley Rd., Boonton, N.J. 07005. (201)

334-2676.
Circle Reader Service #253.

SS LIGHT PEN

Model LP 200 light pen is for symbol
sensing and editing functions in modern
high data rate crr displays. It features
3 us response time, < 2 fL sensitivity, in-
terchangeable optics and a touch ac-
tuated switch. Information Control
Corp., 9610 Bellanca Ave., Los Angel-
es, Calif. 90045. (213) 641-8520.

Circle Reader Service #254.

GaP CRYSTALS

These gallium phosphide single crys-
tals are for production use in light
emitting devices. Available in both ingot
and polished wafer form, they may
eventually replace many filament-type
lamps. Imanco, 40 Robert Pitt Dr.,
Monsey, N.Y. 10952. (914) 356-3331.

Circle Reader Service #255.

SOLID STATE LAMPS

Solid-Lite red light-emitting lamps
use GaP electroluminescence for bright-
er light at lower current. Compatible
with 1¢ output, they produce 2 med lu-
minous intensity at only 15 mA drive
current. OSL-1 provides wide-angle
viewing with good visibility over [80°;
OSL-2 features higher luminous in-
tensity with a narrower viewing angle.
OPCOA Inc., 330 Talmadge Rd., Edi-

son, N.J. 08817.
Circle Reader Service #256.

SERVO CONTROLLER

Here’s a precision “‘Bang Bang’ con-
troller that can translate the analog sig-
nal of any transducer into a controller
function. The Model 551 Voltsensor
controller has an input Z >50 kQ and
input overload capability of 200 V.
$68.00 ea. fob factory. ($47.60 ea. at
100 pes.). California Electronic Mfg.
Co., Inc., Box 555, Alamo, Calif.
94507. (415) 932-3911.

Circle Reader Service #257.

DIGITAL READOUT

This digital readout plugs directly
into a std. 0.050 in. center edge con-
nector solving existing readout packag-
ing problems and saving space. The
Lite-Pak display also features low volt-
age (3 to 5 V), low current (as low as 8
mA), and long life (100,000 h). It is
readable in direct sunlight and has dis-
tortion-free viewing. Pinlites Inc., 1275
Bloomfield Ave., Fairfield, N.J. 07007.

(201) 226-7724.
Circle Reader Service #258.

DIFFERENTIAL AMPLIFIER

Open loop gain of 2 x 10* and freq.
response to 5 mHz are features of the
Ampac™ MP215 £10 V inverting
amp. It slews at 30 V/us and settles to
0.01% in 1.5 ws. The T is 20 uV/°C. In-
put Z is 10'" €, input bias current only
50 pA and noise only 15 uV rms. Out-
put is =10 V at 20 mA, short-circuit-
proof to ground. $80.00 ea. Analogic
Corporation, Audubon Rd., Wakefield,

Mass. 01880. (617) 246-0300.
Circle Reader Service #259.

WIDEBAND OP AMP

Model 9491A op amp has a guaran-
teed 6 dB/octave roll-off rate typically
beginning at 1.5 MHz and crossing unit
gain at | GHz min. Closed loop Bw in
excess of de to 300 MHz are practical
just by using a feedback resistor and an
input resistor. Open loop gain is 60 dB
min., and min. slewing rate is = 1000
V/us. $60.00 (1-2), $54.00 (3-9) and
$49.00 ea. (10-29). Optical Electronics,
Inc., Box 11140, Tucson, Ariz. 85706.

(602) 624-8358.
Circle Reader Service #260.



MODULAR POWER SUPLIES

LW series supplies perform at >50%
efficiency at current ratings to 200 A
and voltage ranges to 48 Vdc. Self-re-
storing current limiting and a self-re-
setting thermostat provide full protec-
tion. Features include remote sensing,
remote programming, and complete serv-
iceability. Lambda Electronics Corp.,
515 Broad Hollow Rd., Melville, N.Y.

11746. (516) 694-4200.
Circle Reader Service #261.

CLEAR CASTING RESIN

After cure, Stycast 1269-A epoxy cas-
ting resin becomes so crystal-clear that
it can be used in optical applications
such as windows, and lenses. Thus, shat-
terproof lenses and windows are pos-
sible, and lenses can be cast to exact
size and shape eliminating costly grind-
ing. An interesting, recently developed
application is the encapsulation of 1LEDs.
The two part system cures in 16 hrs at
210°F. $2.35/1b. (16 Ib. kit). Emerson &
Cuming, Inc., Canton, Mass. 02021.
(617) 828-3300.

Circle Reader Service #262.

VC XTAL OSCILLATORS

Model 6668 WA, a 20 MHz VCXO,
(voltage controlled crystal oscillator)
can be modulated at rates up to 75 kHz
with a resulting fm distortion of <3%.
Frequency deviation is £0.1% (20
kHz pk). Other models in the 5 to 35
MHz range are available with deviation
and modulation capabilities varying in
proportion to center freq. Damon
Corp., 115 Fourth Ave., Needham
Heights, Mass. 02194. (617) 449-0800.

Circle Reader Service #263.

HEADERS WITH CAPS

® o

These 14-pin headers, with caps, have
gold plated pins laid out in the std.
0.100 x 0.300 in. pir. grid. U-shaped
openings in the tops of the pins accept
component leads to wire size 24. Solder-
ing is the normal means of component
attachment. $0.75 to $1.20 ea. (< 100
pes.). Design & Production Associates,
1600 N. Arrowhead Ave., San Ber-
nardino, Calif. 92405. (714) 886-8612.

Circle Reader Service #264.
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Who delivers design specs
for reconstituted Mica Capacitors
the same day you ask?

CUSTOM ELECTRONICS

Custom Electronics’ exclusive dedication to the develop-
ment and production of Reconstituted Mica Capacitors
has made it a foremost authority in capacitor design and
applicability. On the strength of this specialized experi-
ence, Custom can deliver capacitor designs and job
quotes within hours of your inquiry. And designs for high
reliability in applications above 1KV are continually im-
proving at Custom Electronics, which means you can save
time by consulting us from the beginning of your design
project.

Don’t worry about your purchasing department either.
Custom’s rather fanatical belief in quality control has re-
duced overall cost by eliminating expensive final produc-
tion mistakes. That same adherence to QC also means a
more reliable capacitor for your system.

Call Custom Electronics, Inc. with your capacitor design
problem!

The QC Fanatics

‘ :USTOM ELECTRONICS, Inc.

Browne St., Oneonta, N.Y. 13820
Phone: 607-432-3880

Circle Reader Service 4#28.
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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.

PUBLI-SERVICE PARIS

r--------------

Please send Brochure and Free Entrance Card to:

NAME POSITION

o

COMPANY

ADDRESS

CITY STATE ZIP

Call or write FRENCH TRADE SHOWS

1350 Avenue of the Americas
New York, N.Y. 10019
Tel. 212, 582.49.60

4 r-
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SMALLEST PHOTOSENSOR?

S A

i,

“f{T-erics" “Micro Sensor’ consists
of either a photo transistor or a photo-
darlington sensor bonded to a ceramic
substrate with three leads attached
(emitter, base, and collector). HT-700
series offers low cost and fast switching
speeds; HT-800 series has high gain and
high sensitivity. The HT-700 is $1.51
and the HT-800 is $1.86 ea. in 100 lot

quan. HEI, Inc., Jonathan Industrial
Ctr., Chaska, Minn. 55318. (612) 448-
3510.

Circle Reader Service #265.

DIP TRIMMERS

Two new piIp model pots are for ma-
chine insertion and production soldering
on prcBs. Series 2600 (wire-wound ele-
ment) dissipates 1 W at 40°C. It comes
in a range from 109 to 50 kQ with std.
tol. of ®£10%. Series 8600 (film ele-
ment) dissipates % W at 25°C
range from 1092 to 2 MQ. Intermediate
values (1002 through 500 kQ) are avail-
able with £10% tol. All other values
have £20%. Dale Electronics, Inc.,
Dept. 860, Box 609, Columbus, Nebr.

68601.
Circle Reader Service #266.
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ILLUMINATED ROCKER SWITCH
This switch, which features front ac-
cess for easy lamp replacement, mounts
in a 0.655 x 0.730 in. panel cutout.
Rocker switch units come in three cir-
cuit configurations, with a DPDT design.
Contact rating is 5 A at 125 Vac; con-
tact resistance, 10 mQ Max. (at 2-4 Vdc,
1 A); and ins. res., 1000 MQ at 500 Vdc.
Shelly Associates, 111 Eucalyptus, El
Segundo, Calif. 90245. (213) 322-2374.
Circle Reader Service #267.

VDR FOR COLOR TV TUBES

The AZ 9501 voltage dependent re-
sistor used with the appropriate line
transformer and high voltage cascade,
produces the focus voltage for color pic-
ture tubes. It has a solder fuse which as-
sures greater protection for the color re-
celver against increases in VDR current.
$1.30 ea. Siemens Corp., 186 Wood
Ave. So., Iselin, N.J. 08830. (201) 494-

1000.
Circle Reader Service #268.



INDUSTRIAL SCR’S
ID100-104 series devices feature her-
metically sealed TO-18 JEDEC metal
can packaging at prices competitive
with plastic devices. They are for lv,
low-current sensing applications. Prices
start at $0.45 ea. in 1000 lots. Unit-
rode Corp., 580 Pleasant St., Water-
town, Mass. 02172. (617) 926-0404.
Circle Reader Service #269.

CHIP CAPACITORS

Type MB multilayer chip capacitors
are for use in hybrid circuits. Range is
10.0 pF to 1.0 uF. They are available in
four proposed std. EIA sizes and std.
capacitance values. Temperature range
is —55° to +125°C. Standard ratings
are 50, 100, and 200 Vdc. Allen Bradley
Co., 1201 S. 2nd St., Milwaukee, Wisc.

53204, ,
Circle Reader Service #270.

ONE COMPONENT EPOXY

This family of fast cure, one com-
ponent epoxies is useful for end sealing
capacitors, potting electronic com-
ponents, heat sink bonding, lead bond-
ing and pcB coating. Polymer Products
Div., Amicon Corp., 21 Hartwell Ave.,
Lexington, Mass. 02173. (617) 862-

7050.
Circle Reader Service #271.

MINIATURE READOUT

.

Series 0400 display teatures 0.50 in.
message, viewable at 10 ft.; 60 fL
brightness using 6 V lamps; front panel
access; 0.752 in. center-to-center spac-
ing, and a total weight of only 3 oz. In-
put is straight decimal (I lamp/input
terminal); or Bcp with TEE driv-
er/decoder. Industrial Electronic Engi-
neers, Inc., 7720-40 Lemona Ave., Van
Nuys, Calif. 91405. (213) 787-0311.

Circle Reader Service #272.

CHIP RESISTOR

Model 110 semiconductive glass re-
sistors span a range from 10" to 10'" Q.
Chip size is 0.050 x 0.100 x 0.012 in.
Operating temp. is —270° to +200°C
with a Tcr of —0.3%/°C max. $2.00 ea.
(1000 pcs.). Eltec Instruments Inc., Box
46, Lancaster, N.Y. 14086. (716) 683-

8421. ,
Circle Reader Service #273.

The A/D of the future is here now!

Computer Labs Model VHS-630
has:

e Six-bit resolution
« 30 MHz word rates
e 75 picoseconds aperture

« 15 nanoseconds transient
response

« 30 nanoseconds overvoltage
recovery

Front panel

COMPUTER
~<=t=——LABS

for tomorrow’s technology teday

|
‘ 1109 South Chapman St. / Greensboro, N. C. 27403 | (919) 292-6427
i
|

| Circle Reader Service #32.
|
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Series 300.
OP-AMP P.S.,
dual *15 VDC
and single 30
VDC output @
50 ma per
output.

$37.00 (1-9)

Series 400.
OP-AMP P.S.,
dual =15 VDC
and single 30
VDC output @
100 ma per
oufpuf.

$41.00 (1-9)

Series 600.
Logic P.S., +5
VDC output @
0 ma.
$39.00 (1-9)
Series 500.
OP-AMP P.S.,
dual =15 VDC
and single 30
VDC output @
200 ma per

output.
$74.00(1-9)

(55)

Four basic circuit power supplies.
Each one a champ in its field.

From 50 ma to 500 ma, this new line
of powerhouses from Precision Prod-
ucts marks the end of your quest for
power.

For operational amplifiers, compar-
ators, general circuits or logic cir-
cuits, look no further.

Ours are smaller, cost less and plug
directly into printed circuit boards.
That's how we stack up.

On top.

Precision Products Division
of Kratos.

11161 West Pico Blvd.

Los Angeles, Calif. 90064.
(213) 478 0635

PRECISION
PRODUCTS

KRATOS
FORMERLY PHIPPS PRECISION PRODUCTS

Circle Reader Service #33.
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MODULAR A/D CONVERTERS
These converter modules are avail-
able in 8 (ADC-8H) and 10 bit (ADC-
10H) resolutions and accuracies. The
ADC-8H is $195.00 (1-9) and the ADC-
10H is $225.00 (1-9). Features include:
small size (2 x 4 x 0.4 in.); 5 input volt-
age options; binary, offset binary, 2’s
complement and BcD codings; speed (18
us, max. for 10 bits); parallel and serial
output standard; and various ext. con-
nections for complete system com-
patibility. Analog Devices, Pastoriza
Div., 221 Fifth St., Cambridge, Mass.
02142. (617) 492-6000.
Circle Reader Service #274.

KEYBOARD-DISPLAY

Model 522 keyboard-display is a
complete stand-alone system that can
be substituted directly for teletype
equipment. It contains keyboard, cRrr
display, memory, power supply and
communications interface. It has select-
able transmission rates to serve low
and medium speed time-sharing as well
as high-speed communications. Uni-
Comp Incorporated 18219 Parthenia
St., Northbridge, Calif. 91324. (213)
886-7722.

Circle Reader Service #275.

4800 BPS MODEM
Modem 4500/48 is for users who re-
quire dedicated full duplex service. It
calls for Type 3002, C-2 lines. The data
set automatically equalizes, (without
special programming) and then adapt-
ively tracks any changes in the ampli-
tude or delay distortion characteristics
of the line. International Communica-
tions Corp., 7620 N.W. 36th Ave.,
Miami, Fla. 33147. (305) 691-1220.
Circle Reader Service #276.

VIDEO SWITCH

Model VSSOP can switch video by in-
serting unit directly in 50 or 93 Q line. It
operates in 70 ns. Isolation is 70 dB, in-
sertion loss 0.4 dB, and video Bw 20
MHz. The built-in switch driver is com-
patible with micrologic. $195.00. Ana-
log Research, Box 22023, Dallas, Tex.
75222. (214) 521-7056.

Circle Reader Service #277.

WORLD’'S SMALLEST
SOLDERING INSTRUMENT

For microelectronics, )
printed circuits,

instrument assembly!

The ORYX is as easy to handle as a pencil. Its
miniature size helps to speed any precision soldering

Write for operation. Damage to adjacent components is elimin-
ated. Because all the heat is generated within the

ME tip, fewer watts are needed. Choose from 17 models.

CATALOG! TOOLS FOR INSTRUMENT ASSEMBLY

TELVAC 18531 VENTURA BLVD
(= Ry >< INSTRUMENT
T E LN AT omeany

Circle Reader Service #30.

TARZANA, CALIF. 91356

TOOL KITS

FIELD ENGINEER TOOL KIT JTK-17

More than 100 fine tools
required for servicing in
the field. Used on com-
munications equipment ,
business machines, com-
puters, all kinds of elec-
tronic systems. All tools
and VOM tester are fur-
nished in deluxe attache'
case. Write for details.

JTK-17. ... $222.50

Free Catalog ——P

ELECTRONIC ASSEMBLY TOOLS

JTJENSEIN TOOLS and ALLOYS
4117 N. 44th Street, Phoenix, Arizona 85018

NORTON®

MAGNETIC
HEADS

MULTITRACK

ERASE
RECORD
PLAY

Send now for complete technical literature.

NORTON

ASSOCI/ATES, INC.

10 Di Tomas Court, Copiague, N.Y. 11726
Phone: 516 598-1600

Circle Reader Service #34.




Charts and Nomographs

Find insertion loss at a glance, F. Calandra and H
Hausman, Cutler-Hammer, “Electronic Design,” Vol.
18, No. 23, Nov. 8, 1970, pp. 78-79. A chart is present-
ed for finding the midband insertion loss for But-
terworth bandpass filters from the first through the
tenth orders, as a function of the ratio of loaded Q to
unloaded Q

Versatile table simplifies convolution, C. W. Carlock,
General Dynamics Corp., “Electronic Design,” Vol. 18,
No. 22, Oct. 25, 1970. pp. 66-67. You're provided with
a table that gives the results of the convolution of sev-
eral pairs of exponential functions. Two examples are
worked

Circuit Design

DC motor control is easy with transistors, Fred W.
Kear, Sparton Southwest, “EDN." Vol. 15, No. 20, Oct
15. 1970. pp. 41-43. Mr. Kear briefly describes five
simple circuits to control dc motors. The circuits are
specifically identified for use in motor starting and
stopping. constant speed control, overload and over-
speed protection, and speed sensing

Want a bandpass filter?, Bud Broeker, Motorola Semi-
conductor Products Inc., ““Electronic Design.”” Vol. 18,
No. 22. Oct. 25, 1970. pp. 76-78. Commutating filters
operate over a wide frequency range. are small. can
vary resonant frequency, and provide easy bandwidth
adjustment. Use of commutating filters to build simple
low-pass filters is discussed.

Sensitivity—key to analog active filters, EDN Staff,
“EDN,"” Vol. 15, No. 21, Nov. 1, 1970, pp. 17-25. This
report describes the state-variable method for the de-
sign of active filters. Sensitivity—the percent change in
a filter's characteristics caused by percent changes in
the filter's components—receives special emphasis
There is also a brief discussion of programmable fil-
ters

One adjustment controls many regulators, Robert C
Dobkin. National Semiconductor, “EDN,” Vol. 15, No
21, Nov. 1, 1970, pp. 33-35. Mr. Dobkin points out that
the internal reference voltage of IC voltage regulators
may vary as much as 10% from unit to unit. In power
supply systems with more than one voltage. it is often
technically and economically desirable to adjust all
supplies from a single potentiometer. He shows how to
do this in light of the reference-voltage variations, and
gives application examples of positive-negative, multi-
regulator supplies

The Electronic Engineer - Jan. 1971

/O RAUD

Published information is vital to your job. To save time in finding this
information, we have abstracted the important technical features
from eight electronic engineering publications. Should any of these ar-
ticles interest you, contact the magazine. Reprints of articles with an
asterisk are available free. Save this section for future reference.

Designing pling phaselock loops, Dieter Lohrmann,
U.S. Army Electronics Command, “Electronic Design,"
Vol. 18. No. 23. Nov. 8, 1970, pp. 74-76. Sampling
phaselock loops make it very easy to lock the VCO to a
high-order harmonic of the reference signal, and pro-
duce very little spurious output. They are difficult to
design because their stability is complicated. An ap-
proximate stability criterion is suggested that applies
over a wide range of disturbance frequencies.

Communications

Information: Its measure and communication, Richard
D. Brugger, Elgin Electronics Inc.. "Computer Design.”
Vol. 9. No. 11, Nov. 1970. pp. 115-120. Discrete mes-
sage transmission systems are brought into per-
spective through a discussion of pertinent aspects. In
this article the author contends that the nature of in-
formation is often obscured by hardware that “infor-
mation” brought about. His discussion contains the
basis for a description of information, channel capac-
ity. and entropy

Digital Design

Data-programming modules for matrix-board control
systems, Herb Martin. Interswitch, "Computer Design."”
Vol. 9. No. 11, Nov. 1970. pp. 123-126. The data-pro-
gramming module offers you an important solution to
panel-programming problems. The author discusses
the “hows" and “"whys.”

Frequency comparator performs double duty, Reginald
C. E. Thomas, Sunstrand Aviation, “"EDN," Vol. 15, No
21, Nov. 1, 1970, pp. 29-32. Mr. Thomas states that
only a few phase-comparison circuits are capable of
producing a correct-polarity error signal when fre-
quency errors are large. Such applications must use ei-
ther a dual-mode phase comparator, or a phase and
frequency comparator. The author describes three
new circuits which transfer from frequency to phase
comparison when the input frequencies are equal, and
give definitive responses for simultaneously-occurring
input pulses. The circuits each use several IC pack-
ages. but are amenable to construction on a single.
silicon chip

Three-level logic eliminates inverters, Edmond Vina-
rub, Reflectone, Inc., “Electronic Design." Vol. 18, No.
24, Nov. 22, 1970, pp. 56-57. Gate count can be re-
duced by using 3-level NAND logic. The penalty is in-
creased propagation time through the network. Three
examples are worked.

What truth tables don't tell you, Ron Treadway. Moto-
rola Semiconductor Products, Inc., “'Electronic De-
sign,” Vol. 18, No. 23, Nov. 8, 1970, pp. 68-72. Timing
and loading considerations for using flip-flops are not
listed in truth tables. This article examines the prob-
lems of flip-flops in a system, and gives a set of design
criteria that overcome them. Edge clocking is used to
eliminate some of them

Integrated Circuits

*What's available in MSI?, Larry Beck and Walter Rich-
ard, Honeywell Inc., Framingham, Mass., “The Elec-
tronic Engineer,” Vol. 30, No. 1, Jan. 1971, pp. 25-35.
Here's a tabular listing of commercially available bipo-
lar digital MSI circuits. The table groups the circuits by
function and includes a listing of the manufacturers
for each circuit.

Miscellaneous

*1971: the year of conversion, Staff Report, “The Elec-
tronic Engineer,”" Vol. 30, No. 1, Jan. 1971, pp. 21-23.
This is the year when a host of new markets will reveal
their potential for growth. Video recording, data termi-
nals, point-of-sale systems, information storage sys-
tems, and automotive electronics are among the mar-
kets promising to lead the industry in this decade.

The employment problem: Can IEEE help?, John V. N.
Granger, President, IEEE, “IEEE Spectrum,” Vol. 7, No.
11, Nov. 1970, pp. 32-33. Ex-president Granger of the
|IEEE presents the results of an IEEE Board of Directors
meeting which considered the possibility of a change
in organizational direction. The results are dis-
appointing for those searching for a new outlook. The
only change from the traditional role is an increased
emphasis on specialized retraining. while IRS rules pre-
vent the IEEE from being more of an activist society.

Test and Measurement

The latest word in leak detection, Irving Litant, NASA,
“EDN."" Vol. 15, No. 20, Oct. 15, 1970, pp. 35-38. Many
of us work with hermeticaliy-sealed products such as
transistors, ICs, relays, and so forth. According to Mr.
Litant, there are many ways to detect leaks in such
packages, but only a few can accurately determine the
leak rate, and still fewer can pinpoint the leak site it-
self. The author supplies a brief discussion of gross
and fine leak test procedures, and tells of the short-
comings of present methods. Mr. Litant then con-
cludes with a description of a new leakage test devel-
oped at NASA.
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GLASS ENCLOSED

Thermostatic

DELAY RELAYS

Offer true hermetic sealing.
Assure maximum stability
and life.

Delays: 2 to 180 seconds
Actuated by a heater, they operate
on A.C, D.C., or Pulsating Current
... Being hermetically sealed, they
are not affected by altitude, mois-
ture, or climate changes...SPST
only — normally open or normally
closed . . . Compensated for am-
bient temperature changes from
- 55° to +80°C. . . . Heaters
consume approximately 2 W. and
may be operated continuously. The
units are rugged, explosion-proof,
fong-lived, and inexpensive!

TYPES: Standard Radio Octal and
9-Pin Miniature. . . .List Price, $4.

Recognized under component pro-
gram of Underwriters’ Laborato-
ries, Inc. for all voltages up to
and including 115V.

PROBLEM? Send for Bulletin No. TR-81.

ANPERITE

BALLAST
REGULATORS

Hermetically sealed,
they are not affected
by changes in altitude,
ambient temperature [
(—50° to +70° CJ), |
or humidity...Rugged, RELELAA

light, compact, most [EELELA

inexpensive.

List Price, $3.00

Write for 4-page Technical
Bulletin No. AB-51

AMPERITE

600 PALISADE AVE., UNION CITY, N.J. 07087
Telephone: 201 UNion 4-9503

In Canada: Atlas Radio Corp., Ltd.,
50 Wingold Ave., Toronto 10

Circle Reader Service #35.
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TTL Family catalog

Here are 112 pages (plus a fold-out
chart) of solid product information de-
scribing probably the most complete line
of TTL circuits available today. These log-
ic, memory, and interface functions are
standard, off-the-shelf building blocks
that interface directly with each other.
Because the line is extensive, you can
choose almost any speed/power com-
bination that you may need. Fairchild
Semiconductor, 313 Fairchild Dr.,
Mountain View, Calif. 94040.

Circle Reader Service #361.

MOS/LSI catalog

Filled with circuit diagrams, this 212-
page catalog clearly illustrates and de-
scribes 34 standard mMos 11 circuits.
You'll find complete specs for 15 shift
registers (from a dual 16-bit to a dual
512-bit), eight read-only memories/char-
acter generators, programmable logic
arrays (and how to program these
logic circuits), a 128-bit content-ad-
dressable memory, a digital differential

—O0 Vpp

OUTPUT

Basic .cell for a dynamic shift register
analyzer, and a six-stage frequency divi-
der. In addition you’re provided with in-
formation on MOS'1S1 system com-
patibility, packaging, custom MOS 1SI,
and interfacing MoOS LS1 with TTL DTI
logic families. This comprehensive cata-
log is offered to you by Texas In-
struments Inc., Box 5012, M/S 308,
Dallas, Tex. 75222.

Circle Reader Service #362.

1971 component catalog

Fixed, variable, and step attenuators
and rf components are detailed in this
1971 catalog. Application and design
data is featured in a special 20-page sec-
tion. This includes information on pow-
er dividers, terminations, mismatches,
and connectors as well as attenuators.
The 80-page catalog also provides illus-
trations of featured products and de-
tailed drawings of the interface dimen-
sions of various connectors. This com-
prehensive catalog represents Weinschel
Engineering, Gaithersburg, Md.

Circle Reader Service #363.

TRANURE

TERMIN

DR PREVIO

D/A converter

An entire D/A converter is
corporated into a single hybrid 1c pack-
age. This 12-page application note dis-
cusses the use of this technology in the
Model 845 D/A converter. Its construc-

in-

Buffered, inverting DAC
tion is described in detail, while photos
and block diagrams supplement the in-
formation given for the 8-bit thick film

Beckman In-
Harbor Blvd.,

unit. Helipot Div.,
struments Inc., 2500
Fullerton, Calif. 92634.

Circle Reader Service #364.

Fast settling amps

The basic types of fast settling amp
responses plus the amps performance un-
der various operating conditions are dis-
cussed in an application note. Phase
shift and amplitude error introduced by
stray capacitance are also covered. For-
mulas, charts, and tables pertaining to
fast settling systems are included too.
DDC, 100 Tec St., Hicksville, N.Y.
11801.

Circle Reader Service #365.

Peripheral devices

A series of peripheral devices that offer
a new concept in computer-controlled,
real-time system implementation is dis-
cussed in a l6-pager. The line is com-
prised of analog and digital input and out-
put units that operate under the control of
any modern, general-purpose digital

ROM /O E

| RTP |-, |
| iNTERFACE | ™) > RTP
| CONTROLLER r'—-p DEVICE

TO OR FROM
PROCES

computer with the use of the universal 1'0
expander. Included in the series are high
and low level analog input systems, D/A
output systems, sample and hold b A out-
put systems, and various types of digital
input/output systems. Computer Prod-
ucts, Box 23849, Ft. Lauderdale, Fla.
33307.

Circle Reader Service #366.
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Semiconductor price list
More than 23,000 types of electron
tubes and semiconductors are covered in
this 60-page price list catalog. Within
the 40 sections, you’ll find data on in-
dustrial crTs, microwave diodes, solid
state tube replacements, transistors and
scrs, diodes and rectifiers, and 1cs.
You’ll find the products of the best
known manufacturers in this catalog
brought to you by JSH Electronics Inc.,
Subs. of Varadyne Inc., Box 2898,
Dept. NR, Culver City, Calif. 90230.
Circle Reader Service #367.

Transformer core laminations

Here’s a 152-page loose-leaf note-
book filled with information about
transformer core laminations. Each
page illustrates and describes a lamina-
tion shape and the variety of magnetic
materials available for that particular
shape. You'll also find information on
tolerances, surface insulation, testing,
packaging, design formulae, and appli-
cations. Magnetic Metals Co., Hayes
Ave. at 21st St., Camden, N.J. 08101.

Circle Reader Service #368.

IC sockets and systems

Integrated circuit sockets, systems,
and accessories are the subject of this
38-page catalog. You're given detailed
information on dual-in-line, flat pak,
and TO-5 ic products, as well as burn-
in, breadboard, and wire wrapping sys-
tems for test and production. Photos ac-
company each product description, and
charts provide necessary specs. Robin-
son-Nugent Inc., 800 E. Eighth St.,
New Albany, Ind. 47150.

Circle Reader Service #369.

MOS/LSI calculator circuits

Six chips make a calculator. Well,
you still need a readout (or printer), a
power supply, a cabinet, and a key-
board. But the six circuits described in
this 12-page brochure provide all the
logic required to implement an eight-dig-
it, desk-top calculator. The brochure
not only describes the circuit on each of
the six chips (and provides a schematic
for each), but also diagrams the inter-
connections necessary to make a calcu-
lator. Electronic Arrays Inc., 501 Ellis
St., Mountain View, Calif. 94040.

Circle Reader Service #370.

Instrumentation rental
Hundreds of items by hundreds of
manufacturers are featured in this 108-
page instrumentation rental catalog.
There’s information and complete specs
for transducers, oscillographs, tape
recorders, oscilloscopes, amplifiers, dig-
ital systems, and computers, and many
more. Products are indexed by manu-
facturer and model number so you’re
sure to find just what you're looking
for. Datacraft Inc., 13714 S. Nor-
mandie Ave., Gardena, Calif. 90249.
Circle Reader Service #371.

Instant circuit boards

Here’s a 16-page catalog that shows
you how to go from schematic drawings
to card cage systems in one step. A new
packaging system, a complete family of
circuit sub-elements and circuit mate-
rials, allows you to combine all types of
circuit-element configurations on the
same board. This time-saving idea is
brought to you by Circuit-Stik Inc.,
1518 W. 132nd St., Gardena, Calif.
90249.

Circle Reader Service #372.

ISOLATION
REMOTE CONTROL

For safe, shock-free
remote control cir-
cuit applications.
Compact, plastic
case houses step-
down transformer &
relay. 115 VAC in-
put, 5A capability.
Available with U/L
approval. FR-105.

e
ALCOSWITCH®

DIV. OF ALCO ELECTRONIC PRODUCTS, INC., LAWRENCE, MASS.
Circle Reader Service #36.

RELAY

St

Test Clips
uL o
AVAILABLE Push =
=, Posts
g
L
Stand-Off

DESIGN

854S KEYBOARD

A reliable reed STEP-UP
switch is actuated FORMATION
by a permanent

magnet. Close toler-

ance is maintained

in operating pres-
sure; and operating
points are standard.

Optional keytops
similar to electric
typewriters.

ALCOSINITCH®

DIV. OF ALCO ELECTRONIC PRODUCTS, INC., LAWRENCE, MASS.
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...the Difference Between Excellentand Adequate
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FOR EXCELLENCE IN

TERMINATION HARDWARE

.SPECIFY GRAYHILL

Adjustable tension, threaded studs or plug
in bases, various sizes.

Push Posts

Plunger action lets you connect and dis-
connect quickly and easily, assures posi-
tive contact.

Binding Posts

Screw type or spring loaded, banana plug
or stud mounting, single or multiple units,
with various colors for circuit identification.
Stand-Off Insulators

High dielectric strength, low loss insula-
tion, low moisture absorption, various
mounting styles.

Sockets

Lamp or transistor, various colors, various
mountings including printed circuit.
Custom Molded Parts

Tight tolerances provide you with "assem-
bly ready" units. Thermosetting plastics to
meet most specifications.

For your Grayhill Engineering
Catalog offering complete technical
data— contact

543 Hillgrove Avenue
LaGrange, lllinois 60525
Area Code 312, Phone 354-1040




For fully automatic drafting and plot-
ting, the Micro/Plotter is now inter-
faced with a high-speed, 2-axis control
featuring a 300cps optical reader,
selectable speeds to 240 ipm, 2-axis
digital position display and an 8-
channel, variable-block, word-address
programming system. Rectilinear and
45° motions are programmed directly.
Curved lines and arbitrary slopes are
automatically computed and incre-
mentally introduced. The NC-Micro/
Plotter control system employs solid
state, TTL circuitry. Remote input
mode selector permits direct pulse in-
put from data lines, computers or
other digital information sources.

For complete information write today:
Consul & Mutoh, Ltd., 519 Davis
St., Evanston, 1ll. 60201 « 535 Penn-
sylvania Avenue, Fort Washington
Industrial Park, Pa. 19034 « 1760
Kaiser Avenue, Irvine Industrial
Complex, Santa Ana, Ca. 92705

See us at NEPCON '71 West
Anaheim, Calif., Feb. 9, 10, 11

World Leader in Precision Drafting
Machines and Micro /Plotter
Coordinatographs

Circle Reader Service #39.
68

LITERANURE

Circuit modules

A condensed product guide gives you
48 pages of material on functional cir-
cuit modules. With the designer in
mind, the catalog serves as a reference
manual for selection guidelines, appli-
cation tips, and operating techniques for
analog instrumentation. You're given
complete product performance charac-
teristics for analog computing com-
ponents, op amps, nonlinear function
modules, test instrumentation, and re-
lated equipment. Teledyne Philbrick
Nexus, Allied Dr. at Rte. 128, Dedham,

Mass. 02026.
Circle Reader Service #373.

ECL system applications

This 24-page booklet describes the
manuflacturer’s 9500 ecL family, its sys-
tem applications, and wiring rules. This
series has 2- to 3-ns propagation delays,
and is temperature-compensated for easy
use in low-cost equipments. Besides de-
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24 -20 16 12 08
INPUT VOLTS

scribing the family members, the booklet
goes into detail on wiring rules, micro-
strip, noise considerations, and special
clock circuits to 100 MHz. Application
Brief 157. Fairchild Semiconductor, 313
Fairchild Dr., Mountain View, Calif.
94040.
Circle Reader Service #374.

Computing counter applications

Sixteen new application notes have
been added to H-P’s Computing Count-
er Applications Library. The notes cov-
er such topics as peak-peak phase devia-
tion of a phase modulated signal, proc-
ess control of thin film resistor deposits,
limit testing, accumulative phase noisc
of a transmitter/receiver, and Doppler
range errors. The applications are specif-
ically designated for H-P’s Computing
Counter, an instrument with both com-
puting and time measurement abilities.
Hewlett-Packard Co., 1601 California
Ave., Palo Alto, Calif. 94304.

Circle Reader Service #375.

Optical components

A 36-page brochure devotes itself to
optical components and accessories. Fea-
tured are the company’s optical inter-
ference filters with the humidity resist-
ance required for general use outside a
controlled laboratory environment. Also
listed are exciter and barrier filters, a new
low-cost line of neutral density filters
with flat transmittance curves (from
about 4,000 A to 2.5 um), and a series of
laser line filters with peak transmittances
up to 90%. Available from the System
Components Div., Baird-Atomic Inc.,
125 Middlesex Turnpike, Bedford, Mass.

01730.
Circle Reader Service #376.

Light-emitting diodes

A complete selector chart for GaAs
light-emitting diodes provides data on
wavelengths, brightness, power output,
I+, and V4. The chart will help you to
select the correct LED for such appli-
cations as card readers, tape readers,
computer peripherals, optical logic
drives, and panel indicating lights. And
when you ask for the chart, you'll also
receive a copy of “Semiconductor Re-
port,” news of the latest in technology,
products, prices, and economics of the
semiconductor industry. Semiconductor
Specialists Inc., Box 66125, O'Hare In-
ternational Airport, Chicago, I11. 60666.

Circle Reader Service #377.

Creating social progress

A very readable 32-page brochure de-
votes itself to specific instances of aero-
space-generated technology being ap-
plied to the solutions of domestic prob-
lems. Improving man’s relationship to
his environment, the major challenge of
this decade, is discussed as related to
such areas as air, water and land pol-
lution, urban transportation, teaching
methods and job training, crime con-
trol, and inadequate housing. The book-
let offers solutions to the problems and
explains that through the technology
and techniques of the aerospace pro-
grams hopeful means are now possible.
Available from the Publications Office,
Aerospace Industries Association, 1725
DeSales St., N.W., Washington, D.C.
20036.

Circle Reader Service #378.
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Data communication

Descriptions and specs for 11 ICC
modems are provided in this 8-page
catalog. The modems operate at speeds
from 300 b/s up to 1 million b/s. Also
included is information on multiplexers,
transmission test equipment, and spe-
cialized modems for oEM users. For
those interested in computer communi-
cation, this booklet is available from In-
ternational Communications Corp.,
7620 N. W. 36th Ave., Miami, Fla.

33147.
Circle Reader Service #379.

Surveillance antennas

A wide variety of broadband antennas
isdescribed in this 29-page guide. The an-
tennas—loops, log periodics, omnidirec-
tionals, dish and feed, and horns and spir-
als—span the frequency spectrum from 2
MHz to 18 GHz. Technical descriptions
include gain and VSWR vs frequency, E-
and H-plane radiation patterns, dimen-
sions and weights, and so forth. Watkins-
Johnson, 3333 Hillview Ave., Stanford
Industrial Park, Palo Alto, Calif. 94304.

Circle Reader Service #380.

Oscillograph recording systems
Oscillograph recording of dynamic
variables is covered in bulletin G-3. The
12-pager describes the components used
in oscillograph systems and includes
specs and prices for each. B&F In-
struments Inc., Cornwells Heights, Pa.

19020.
Circle Reader Service #381.

Time sharing systems

Members of Honeywell’s new series
H1640 family of time-sharing systems.
are discussed in a most informative bro-
chure. The systems, which are dedi-
cated, conversational, and problem solv-
ing, are based on the first time-sharing
system ever built by a computer manu-
facturer. The catalog provides complete
descriptions for each member of the
family, discusses the languages avail-
able, includes salient features of using
such systems, and covers applications
and peripheral options. Available from
Honeywell, Computer Control Div.,
Old Connecticut Path, Framingham,
Mass.

Circle Reader Service #382.

Electromagnetic indicators

Catalog P68-0570 describes: five basic
indicator types and explains how they
may be used as single elements or as
stacked assemblies operable from a va-
riety of digital computer signals. Details
relating to input codes, connections,
electrical and mechanical character-
istics, and construction are provided, as
are schematics and a polarity excitation
table. Singer-General Precision Inc.,
Kearfott Div., 1150 McBride Ave.,

Little Falls, N.J. 07424.
Circle Reader Service #383.

Programmable data terminal

An operator’s manual for the com-
pany’s 711 programmable data terminal
includes complete keyboard operating
instructions. The 28-page booklet de-
tails how to get on-line and off-line, dis-
cusses installation, storage and protec-
tion of the integral tape cassette car-
tridges, and provides simple mainte-
nance and adjustment directions. Avail-
able from Daedalus Computer Products
Inc., Box 248, N. Syracuse, N.Y.

Circle Reader Service #384.

ew Free: 11-70

120 Py.

1706

ELECTRO-MECHANICAL elects?
COMPONENTS AT A FRACTION
OF OEM COSTS—

FOR IMMEDIATE DELIVERY.

e ";’:JEW1 e
Rk roltage HELPS YOU FIND 1,000,000 e

high ohmic
carbon film resistors |

15 basic styles available from stock

WATTS: .25 to 100w.
RESISTANCE: 10 to 10"
TOLERANCE: to =1%

STAND. SIZES: .563” L x .1” dia.
to 19.687” L x 2” dia.

¢ Accelerometers * Autosyns

¢ Blowers ¢ Counters ¢ Flow
Meters e Gyros ¢ Motors

* Oscillographs ¢ Precision
Potentiometers ¢ Pressure
Transducers ¢ Recorders

e Relays ¢ Servo Motors

e Synchros * Test Equipment

¢ Timing Devices ¢ Transformers
¢ 400 Cycle Power Sources

American Ettoitiomis Dinisiom
R elays 39 Lispenard St., New York,
N.Y. 10013 (212) 966-5650
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GET OUR

120-PAGE

CATALOG
tell us your needs.

wuC  Aesistance

Products Go.

914 South 13th Street
Harrisburg, Pa. 17104 e (717) 236-5081
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LITERANURE

A/D-D/A converters

Detailed electrical and mechanical
data for a line of ultra-mini A/D and D/A
converters, in addition to accessory
sample and holds, multiplexers, and
mini PC power supplies, are contained in
a comprehensive 28-page catalbg. Vari-
ous models of 10 series are described;
the hardware discussed forms the basic
building blocks for data acquisition,
data analysis, data reproducing, and
graphic display equipment. Varadyne
Systems, 1020 Turnpike St., Canton,
Mass. 02021.

Circle Reader Service #385.

MOS clock driver

“A High Performance MOS Clock
Driver” is an 8-page application note
suggesting various uses of mos clock
line drivers. It discusses general consid-
erations of clock line driving and details
a complete four-phase system utilizing
the Cermetek CH1033. Cermetek Inc.,
660 National Ave., Mountain View,

Calif. 94040.
Circle Reader Service #386.

il

Scan converter tubes

Do you know what it means to prime
a storage tube? It’s to charge the stor-
age surface of a tube to determine a ref-
erence voltage for erasure. This and
other terms you can find in the glossary
included in this interesting booklet on
scan converter tubes. Actually, the main
feature of this booklet is a very clear ex-
planation of the often misunderstood

Single-ended scan converter

principles of storage in converter tubes.
Most of its 16 pages are packed with
technical, yet clearly explained informa-
tion, and it provides, as well, diagrams,
characteristic tables and graphs, and
fields for applications. Hughes Aircraft
Co., Industrial Products Div., 2020
Oceanside Blvd., Oceanside, Calif.
92054.
Circle Reader Service #387.

Precision switches and assemblies
Hermetically sealed and high tem-
perature switches are covered in catalog
72-2. The 15-pager contains operating
characteristics, definitions, dimensional
data, and schematics for the series, as
well as suggested applications. Haydon
Switch and Instrument, Inc., 1500
Meriden Rd., Waterbury, Conn. 06720.
Circle Reader Service #388.

Connector design guide

Plate connector and molded con-
nector products are described in this 36-
page design guide. It explains the design
and construction of components for
wire-wrapped plate systems, and illus-
trates numerous plate connectors and
pc components. A variety of standard
and special configurations are illus-
trated for center-to-center terminal
spacings of 0.050 to 0.200 in. National
Connector Div., Fabri-Tek Inc., 9210
Science Center Dr., Minneapolis, Minn.

55428.
Circle Reader Service #389.

EDMUND

SCIENCE - OPYIDS - SPACE
UNIQUE LISKTING EFFECTS

A VK 1000 PR, BACAR
WIS, WS 190 Y

1000's OF HARD-TO-FIND
BUYS FOR INDUSTRY.
Speed your work! Improve quality! Cut development and pro-
duction costs! Completely new edition loaded with on-the-job
helps, quality control aids, unique items available nowhere
else. 148 easy-to-read pages packed with new products,
charts, diagrams, illustrations. A treasure house of optical
and scientific equipment available direct from stock for indus-
try, research labs, design engineers, experimenters, hobbyists,
AMERICA'S GREATEST ONE-SOURCE MARKET PLACE
Hard-to-get surplus bargains. Ingenious scientific tools. Thou-
sands of components: lenses, prisms, wedges, mirrors, mounts,
accessories of all descriptions. Hundreds of instruments: lasers,
comparators, magnifiers, microscopes, Pprojectors, telescopes,
binoculars, photo attachhments, black light equipment and the
largest selection of unique lighting items in the country.
ORDER DIRECT WITH ABSOLUTE CONFIDENCE
Edmund ships more than 5,000 orders mionthly to the coun-

FREE CATALOG!

148 PAGES - MORE THAN 4000

UNUSUAL BARGAINS
SCIENCE - OPTICS - SPACE

f

OEM DIGITAD
CLOCKS

Buy the time without the timepiece.

try's largest industrials. Every item completely guaranteed.
You must be satisfied with any purchase or return it in 10
days for your money back. Shop the catalog of America's
largest Science-Optics-Space Mart. Send for your free cop

today. Absolutely no obligation. Request FREE catalog “‘EE™.
§ EDMUND SCIENTIFIC CO.

300 EDSCORP BLDG.
/%Zm; & MAIL COUPON FOR GIANT FREE CATALOG!
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BARRINGTON, NEW JERSEY 08007

EDMUND SCIENTIFIC CO.
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Want digital output of time and date for system applica-
tions? Buy only what you need with a Series 50,000 IC
digital clock circuit board. Costs for unnecessary hardware
and sheet metal are eliminated. Choose BCD or NIXIE dis-
play, any combination of output time formats including hours,
minutes, seconds, month-and-day or day-of-year; parallel
and/or serial buffered outputs . . . and more. Over 375 com-
binations of options. Low cost, too. For more data, write
or call: Chrono-log Corp., 2583 West Chester Pike, Broomall,
Pa. 19008; phone (215) 356-6771.

CHRONO-LOG

CORPORATION

\_
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INDUSTRIES: INC. i vioii oo st s wrainbore s s 59
MacManus, ‘John & Adams, Inc.

UNISEM: CORP. « oo omuniin sios o sivs v s avisis 20
Schaefer Advertising Inc.

UNHRODE CORP: ..o e coeine sn s simsonsions 9, B

Impact Adv. Inc.
USCC/CENTRALAB . ... cvnmin van aiwioion emuns 72
Brown Clark Elkus & Moses, Inc.

AR e O ot iAol R I £ AR CE R b 52
Jack Herrick Adv.; Inc.

VISHAY RESISTOR PRDTS., INC. ............ 58
Larwin Adv.

WANG: LABS:, INC. i ieumssnsonsaines vais 56

Chirug & Cairns, Inc.

Type A
90° Board-to-Board

® No drilling
for contact connection

No soldering;
removable at any time

Fast assembly . .. disassembly
Usable on any board thickness
Mounts any place on board
Contact spacings close as .030”
Strong; corrects board warp

Exceptionally wide choice of size,
height, contact size and spacing

SEND FOR FREE CATALOG
410 SOUTH CEDROS AVE. -

BeCOn Solderless Printed-Circuit Connectors

5 BASIC TYPES FOR DESIGN FLEXIBILITY

Boar

SOLANA BEACH, CALIF. 92075

Type
d-to-

-Cable Flatpack (for direct

microcircuit mounting)

¢ TELEDYNE
KINETICS

(714) 755-1181
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UNIVERSAL

INCREASES FLEXIBILITY __¢9F
IN PROTOTYPING
PRODUCTION AND

FIELD SERVICE

U Series panel with

point to point wiring
saves time, space and money

B Available in multiples of 9 row sections up to 54 rows.

® Each 9 row section accepts 3 plugs for interfacing or
input-output connections.

B Accepts 14, 16, 24 and 36 lead Dual-in-Line integrated circuits.

m Double sided board with power and ground planes connected
to additional wire wrap terminations outside of contact row.

® Wire wrap terminations with tri-level connection length.
Request complete I. C. folder.

AUGAI Tel: 617-222-2202
inc. 39 Perry Ave., Attleboro, Mass. 02703
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FREE 1971 MINIATURE

CERAMIC
CAPACITOR
CATALOG

72

New from USCC/CENTRALAB! 16
informative pages featuring the
latest in miniature ceramic capaci-
tors. Shown are both lead and chip
types with higher capacitance
values in your choice of NPO and
W dielectrics. Included are listings
of MIL-C-11015 and MIL-C-39014 capacitors, the HI-REL tests
available, typical characteristics graphs and other technical data.

For your free copy, write: )
USCC/CENTRALAB, 2151 N. Lincoln St., Burbank, California 91504,
(213) 843-4222 — or circle the information retrieval number below.

USCC ==J

k U.S. CAPACITOR CORPORATION CENTRALAB Electronics Division « GLOBE-UNION INC

Circle Reader Service #47.

NOCOME

Talk about technology

First the fixings—new facilities and
the right equipment—and then the
people, and as of May 1, Unisem, for-
merly the Electronic Components Divi-
sion of United Aircraft, was on its own.
Finding operations uncomfortable with
ECD’s ground rules, United Aircraft
decided to spin it off as a separate cor-
poration. Other personnel came from
Union Carbide’s recently sold semi-
conductor division, including the new
company’s president, Jim Paris.

Mr. Mauri Morin, director of mar-
keting, describes his company’s capabil-
ity in MOS/LSI as “‘a technology that is
unique to the industry. We are the only
people today that can consistently man-
ufacture Mos/LslI integrated circuits that
are completely bi-polar compatible,
both in input and output, without any
external components at all.”” Unisem at-
tributes this capability to a simple engi-
neering process that their engineers
came across, and it works repeatedly.

In the area of hybrids, Unisem boasts
of the capability of putting down ten
layers of metal on a ceramic substrate
prior to placing the components. The
repeatable process allows 30 1cC chips to
be completely interconnected regardless
of the number of layers required to cov-
er all functions.

As for JFETs, Unisem is pushing mo-
nolithic dual JFETs, ‘“‘because they are
truly state-of-the-art and because of
their leadership position in technology.”
Although their products are not ori-
ented towards distribution, Unisem be-
lieves ‘‘the JFETs represent a good mar-
ket for distribution and provide a good
base from which to work into the hybrid
market.”

Rf power transistors constitute an
arca less state-of-the-art than the other
areas the company is working with, but
Unisem believes it will find more atten-
tion in the near future.

Located in Trevose, Pa., the company
now employs approximately 275
people. Believing that they are in a mar-
ket that is very flexible and that re-
quires a fast response to growth and
change, the founders structured their’or-
ganization vertically. ‘““The man respon-
sible for MOs knows that his job begins
with the engineering and continues until
the product exits out the back door.”

Unisem believes this flexibility is a ne-
cessity in the ever-changing electronics
market of today.
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‘Standards’
an ar s We set out to engineer standardized
power modules with some pretty high
e standards to meet. Yours. We had
two things going for us. Nearly four decades

of custom power experience ... and, the
determination to make an off-the-shelf
line that was not merely good . . . but great!
™ It paid off.
Pr f North’s standard power units offer you real
cost economy plus the utmost in reliability.
May we suggest you look over our catalog

...then take your own measure with
a test unit.

Call 419/468-8244 or TWX 419/468-4860.

North Electric Company * Electronetics
Division / Galion, Ohio * A subsidiary of
United Utilities, Incorporated

NOATH ELELTHIE

N Y=~
¥ NSP-8 /
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Cut the Size of Your

Power Supply in Half.with Fast,High-Voltage
.Transistors from RCA.

Conventional 5 V, 25 A Supply New 5 V, 50 A Supply

RGA

For details and application note, write: RCA, Commercial Engineering, Section 59A /UT14, Harrison, N.J. 07029
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