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66 Point-of-sale gear heads for supermarket checkout
70 New colors paint rosy picture for light-emitting diodes
111 Minicomputers in action: typesetting and editing
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Dialight
seesaneed:

(Need: Single source supply for all indicator lights.)

See Dialight.

L
INCANDESCENT OR NEON MINIATURE AND LARGE INDICATORS
Designed to accommodate either incandescent (2-250V) or neon (105- finishes and terminations. Many lenses may be hot stamped, engraved or
250V) lamps for panel mounting in 11/16” or 1” clearance holes. Units offered with film legend discs. Oil-tight units with unique “0” ring
meet or exceed MIL-L-3661 requirements; all are listed in Underwriter’'s  construction make them oil, water and dust tight on the face of the
Recognized Components Index. Wide selection of lens shapes, colors, panel. Available off the shelf for prompt delivery.

DIALIGHT

£, Dialight, A North American Philips Company
203 Harrison Place, Brooklyn, N. Y. 11237 (212) 497-7600

SEND ME FREE INDICATOR LIGHT PRODUCT SELECTOR GUIDE.

"

an

LED, INCANDESCENT OR NEON ULTRA-MINIATURE DATALITES®
Meet or exceed MIL-L-3661.Replaceable plug-in cartridges for 1.35-125V
operation. Indicators mount as close as 1/2” centers; available with red,
green, amber, blue, white translucent, light yellow or colorless lenses in
wide range of lens shapes, legends and finishes. Off-the-shelf.
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INCANDESCENT OR NEON SUB-MINIATURE INDICATORS
Meet or exceed MIL-L-3661. Mounts in 15/32”, 1/2” or 17/32” clearance
holes. Incandescent for 1.35-28V; neon has patented built-in current

limiting resistor. Choice of cylindrical, faceted, convex, flat, square and
round lens shapes, colors, finishes, legends. Off-the-shelf.
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HP displays will. Our family of
large-screen displays has the top
performance you need for your
OEM systems. The high writing
speed and fast settling time of our
14- through 2 1-inch displays means
simplified output programming and
greater information density in com-
puter graphics, analytical research,
radar and other display applica-
tions. Yokeless electrostatic deflec-
tion simplifies operation, eliminates
geometric correction circutry and
unnecessary delay lines, and re-
duces required power by a factor of
S or more. Bright, easy-to-read dis-
plays result from the 28.5 kV ac-
celerating potential. And dynamic
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Shouldn’t a CRT display
reflect your system’s
true performance?
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focusing assures a sharp trace at any
screen location, over a wide range
of intensities.

You also get versatility in HP
displays. A variety of standard op-
tions allow you to tailor a display
to your system’s needs. Our rugged
new 1317A and 1321A models give
you options of TTL blanking input,
differential inputs and gamma cor-
rection to match your system design
and simplify interface problems.
You have a choice of CRT sizes
and shapes for stand-alone or rack-
mounted applications. And you can
get various phosphors that range
from slow P-7 and P-39 to fast P31.

In additiontotop performance

and versatility, you get the quality,
reliability, and product safety you
expect from a leader in CRT tech-
nology. Units are UL listed... plug-
in board construction simplifies
servicing...and HP’s worldwide
support means rapid parts replace-
ment and service—an important
consideration when you’re design-
ing a display into your system. So,
for a display that reflects your sys-
tem’s true performance, look into
HP’s large-screen display family.
For more information, contact your
local HP field engineer. Or, write
Hewlett-Packard.

084/6

HEWLETT @ PACKARD

Sales and service from 172 offices in 65 countries
1501 Page Mill Road, Palo Aito. Calitorria 94306
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Reliable low-energy switching
is not new at MICRO SWITCH.

We developed our first high fidelity gold contact switch
in 1953. This was only the beginning. Advances include
bifurcated and cross-point contacts. Today we offer an entire
low-energy basic switch line. From subminiature types less
than 12" wide to versatile thumb-size basics.

With important features: A spring design that
contributes to millions of operations. Choice of integral or
auxiliary actuators. Terminal types such as solder screw,
quick-connect and PC mount.

If your switching energy needs are in the milliamp
range, MICRO SWITCH has a complete line of Hall-effect,
magnetically operated, solid-state switches. They directly
interface with logic circuits. Output options include sinking
or sourcing, digital or analog.

We also offer precision switches for power functions to
25 amps. Again, choice of actuators and terminals.

Low energy, solid-state, power—for a comprehensive
catalog of available switches for all energy levels, contact
MICRO SWITCH.

For the address and telephone number of your nearest
MICRO SWITCH Branch Office or Authorized Distributor,
call toll-free 800/645-9200 (in N.Y., 516/294-0990, collect).

Circle 2 on reader service card

MICRO SWITCH products are available' worldwide through Honeywell International. *

MICRO SWITCH

FREEPORT.ILLINOIS 61032
A DIVISION OF HONEYWELL

.
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COMMERCIAL ELECTRONICS: Oil locator accepts 1,024 channels, 31
Low-cost color added to CRT data terminals, 31

TRADE: Japan's share is down as U. S. imports drop, 32
COMPONENTS: Thin films get DIPs at thick-film prices, 32
GOVERNMENT ELECTRONICS: What Iran wants in electronics, 34
COMPUTERS: Micro CPU smartens dumb remotes, 34
MILITARY ELECTRONICS: MARS gears up for new fighters, 36
NEWS BRIEFS: 38

SOLID STATE: Motorola to slash MECL prices, 38

Electronics International

FRANCE: Thomson-Brandt readies color video disk unit, 52
WEST GERMANY: Data recorder uses novel tape, 53
AROUND THE WORLD: 53

Probing the News

OPTOELECTRONICS: Color LEDs come on stronger, 66
CONSUMER ELECTRONICS: Piling up supermarket sales, 70
COMPANIES: Analog Devices: an intermediate company, 76
MEMORIES: Bubble devices at the crossroads, 76

Technical Articles

SPECIAL REPORT: Passive components live, 89

Capacitors lead charge of passives, 91

Resistor technology booms with new types and sizes, 98
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Highlights

The cover: Passive components live! 89

Although relatively few discrete passive
components are found in each |C-based
product, over-all demand is booming be-
cause the products themselves are selling in
unprecedented numbers—witness the cal-
culator. Credit must go, too, to the passive-
component manufacturers for keeping pace
with changing technological needs. Cover
is by Art Director Fred Sklenar.

There’s no stopping at red for LEDs, 66

Growing technological knowhow about
orange-, yellow-, and green-light-emitting
diodes is eliminating the earlier fabrication
difficulties and encouraging manufacturers
to predict high-volume sales for next year.

Minicomputers prove fit to print the news, 111

Part 8 of the series, ‘‘Minicomputers in ac-
tion,” describes how “‘hot-metal’’ Linotype
machines, which have been used to set
newspapers for nearly 80 years, are being
replaced by photocomposition machines
under minicomputer control.

Precision frequency-source is easy to read, 129
Intended to upstage the $600-$1,000 test
oscillator, a new frequency synthesizer
offers a compact LED display, 5-digit reso-
lution, and a long-term frequency drift spec-
ification of 1 in 105 per year—all for the not
much higher price of $1,595.

And in the next issue . . .

A low-cost laser for high-volume appli-
cations . . . overcoming the errors in fast
Fourier transforms . semiconductor
memory technology updated.
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We often use this column to give

you the story behind the story.
This time, we thought you would be
interested in the picture behind the
cover picture.

In early discussions of the idea
that became the special report on
components (see p. 89), we used the
working title “Passive Components
Live.” And, because that label was
reminiscent of phrases scrawled on
walls of many a major city, it was
also natural to seek out a wall and
do our thing.

Our art director, Fred Sklenar
(left), and associate editor, Jerry

Walker (right),
who helps coordi-
nate special re-
ports, went to New
York’s Central
Park to create the
cover on the wall
surrounding the
extension of the
Metropolitan Mu-
seum of Art—one
of the few walls
around on which
the creative art of
graffiti is encour-
aged.

And, as you read
the components report, you’ll dis-
cover how much time and talent
went into its creation, too. With in-
puts from our far-flung field bu-
reaus, both in the United States and
abroad, and his own extensive re-
porting, components editor Joel Du-
Bow put together the report.

b it

technology.

for engineers.
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opening on our editorial staff. Our editors travel extensively, write and edit
technical articles, and cover stimulating new developments in electronic
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tensive experience in the packaging and production of electronic products.
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We're part of McGraw-Hill, one of the world's best-known publishing
companies, and we offer excellent working conditions and fringe benefits.
What's more, the salary level is as good as or better than the industry rates
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Precision waveforms |
at everyone’s fingertips with
KH pushbutton oscillators.

The Model 4100A is as simple to use as a pushbutton telephone—yet it's as precise, stable and
distortion-free as instruments costing much more — more to purchase and more to operate. The
4100A is only $595.00 and you don’t need technically skilled people to operate it. Its simplified
operation and outstanding speed and accuracy make it ideal for production line testing. The 4100A
provides sine and square waves simultaneously from 0.01Hz to 1IMHz. Frequency accuracy is within
0.5% and distortion is less than 0.02%. For fast action call (617) 491-3211,

TWX 710-320-6583, or contact your local representative listed below.

/L cnoHN-HITE

CORPORATION
580 Massachusetts Avenue, Cambridge, Mass. 02139

SALES OFFICES: ALA, Huntsville (205) 534-9771; ARIZ, Scottsdale (602) 947-7841; CAL., San Jose (408) 292-3220, Inglewood (213) 674-6850; COLO., Denver (303) 934-5505;
CONN., Glastonbury (203) 633-0777; FLA., Orlando (305) 894-4401; HAWAII, Honolulu (808) 941-1574; ILL., Des Plaines (312) 298-3600; IND., Indianapolis (317) 244-2456; MASS.,
Lexington (617) 861-8620; MICH., Detroit (313) 526-8800; MINN., Minneapolis (612) 884-4336; MO., St. Louis (314) 423-1234; N.C., Burlington (919) 227-3639; N.J., Haddonfield (609)
795-1700; N.M., Albuquerque (505) 299-7658; N.Y., E. Syracuse (315) 437-6666, Rochester (716) 328-2230, Vestal (607) 785-9947, Eimont (516) 488-2100; OHIO, Cleveland (216)
261-5440, Dayton (513) 426-5551; PA., Pittsburgh (412) 371-9449; TEX., Houston (713) 688-9971, Richardson (214) 231-2573; VA., Alexandria (703) 354-1222; WASH., Seattle (206)
624-9020; CANADA, Montreal, Quebec (514) 636-0525, Toronto, Ontario (416) 444-9111, Stittsville, Ontario (613) 836-4411, Vancouver, British Columbia (604) 688-2619.
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Data
Conversion
Handbook

The BooK.
Hom
Hyord Systems,
Narturaly

This 176-page handbook is offered as a guide to design
engineers and others who specify and/or buy electronics . .
and who are tired of groping their way through the muddle and
mystique of data conversion.

It's readable . . . because it was written by practitioners
rather than theoreticians, not to amaze but to inform. It defines
the qualities, specifications and techniques that combine to
give D/A and A/D converters their special character. It relates
those considerations to specific areas of application.

Chapters include: DIGITAL-TO-ANALOG CONVERTERS
» ANALOG-TO-DIGITAL CONVERTERS = SAMPLE/HOLDS
» ANALOG MULTIPLEXERS « CODES.

Mail $1.50 (for postage and handling) to:
87 Second Avenue, Burlington, Massachusetts 01803

Hybrid Systems

CORPORATION

Readers comment

Laying on the logic

To the Editor: Compliments on
your article, “Logic’s leap ahead
creates new design tools for old and
new applications,” [Electronics, Feb.
21, p. 81]. It collects in one place
many useful facts that have been
scattered all over until now. How-
ever, I’d like to spotlight a couple of
weak points.

There is a distressingly vague
statement about the output-drive
capability of Schottky TTL and the
convenience of intermixing various
kinds of TTL. The fan-out of
Schottky TTL when not driving
other Schottky TTL is the customary
10—not 12. The 12 figure may be
reasonable when driving standard
TTL, but 11 might be more prudent
if full noise immunity is to be main-
tained. And, of course, when stan-
dard TTL drives Schottky TTL, the
fan-out is about 8.

A remark about the character-
istics of the input circuits for low-
power Schottky TTL may be poten-
tially misleading. Since for all 74LS
gates and most 74LS flip-flops the
input circuitry is actually DTL,
rather than TTL, it is somewhat of a
misrepresentation to say that “. . .
the Schottky-diode clamped inputs
are the same ones that have simpli-
fied many designs.”

Lawrence W. Johnson
Hewlett-Packard Laboratories
Palo Alto, Calif.

Blaming the auto makers

To the Editor: The auto makers
have no one but themselves to
blame for their electronics problems
[“Is electronics heading the wrong
way?” Electronics, March 7, p. 75].
In the first place, it’s up to them to
prepare meaningful specifications.
In the second place, they’re getting
a dose of their own medicine.

I stopped buying from Detroit
years ago because of poor cost-ef-
fectiveness and poor reliability—not
to mention poor workmanship. De-
troit has a long way to go in the suc-
cessful application of electronics.
How many managers making the
real decisions are electronics men?

Edward W. Rummel
Scott Graphics Inc.
Holyoke, Mass.
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- The Bright GuyS Jumbo
Diffused LED Digits
are Lighter on the Eyes,
Easier on the

Help out yourself and
your customers by putting
Litronix DL-747 0.6” diffused LED
digits into that new control, instru-
ment, clock or point of sales display.
You'll save money and get bolder
brighter displays.

Everybody benefits because we pro-
duce these jumbos with our Encapsulated Light
Diffusion process, which makes them look bet-
ter while reducing their cost. The ELD process
captures the LEDs’ light in special light pipes
molded in a high contract background plastic.

Brightness is high — 5.0 mcd at 20mA.
But the light is soft and the digits are perfectly
shaped — you can see how the segments are
mitered.

The DL-747 jumbos are our second

Electronics/May 30, 1974

Wallet and
Bolder

than the
other guys.

family of low-cost, diffused LED digits.

DL-746 +1overflow common
anode
DL-747 seven segment common
anode
DL-749 =+1overflow common
cathode
DL-750 seven segment common
cathode

We also use the ELD process to produce equally
neat DL-707 0.3” digits.

You can’t get more economical, reliable
displays. Prices in 1K quantities are only $3.60 for
the 0.6” digit series. And the savings really rise
when you figure in the savings on support
components.

See our diffused LED digits for yourself.
Call or write today.

the

¢ litronix

Litronix, Inc. 19000 Homestead Road, Cupertino, California 95014
(408) 257-7910 TWX: 910-338-0022

European Headquarters: Litronix, Inc. Bevan House, Bancroft Court
Hitchin, Hertfordshire SG5 1LW England Tel: 2676 Telex: 825-497
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FILTERS THAT WORK.
FILTERS THAT FIT.
FILTERS YOU CAN AFFORD.

Sprague JX5100 Series EMI Powerline Filters
give you the right blend of efficiency/size/cost.

The lower cost of these general-purpose filters makes them
especially suitable for higher-volume production-assembled
equipment such as computer peripherals, cash registers, credit
card verifiers, electronic service instruments, etc.

Series JX5100 Filters are designed to protect equipment from
line noise as well as to protect the line from equipment noise,
particularly equipment with high impedance loads. Smaller in
size than many filters with comparable performance, they con-
trol line-to-ground interference with a high degree of efficiency.
Filtering both sides of the line, the need for two filters is
eliminated.

Available in a wide variety of current ratings (1 to 30 amps)
and several different terminal configurations, Series JX5100
Filters withstand a test voltage of 2100 VDC, assuring protection
against high-voltage transients. Line-to-ground capacitance is
only .01uF, and maximum leakage current (each line to ground,
@115V, 60Hz) is 0.5mA.

Sprague maintains complete testing facilities for all commer-
cial, industrial, and government interference specifications.

45F-4109

For complete technical data, write
for Engineering Bulletin 8210.11 to:

Technical Literature Service, Sprague :
Electric Company, 35 MarshallStreet,
North Adams, Mass. 01247.

THE MARK OF RELIABILITY

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

8 Circle 8 onreader service card

40 years ago

From the pages of Electronics, May, 1934

Recorders

Two types of semi-professional
recorders have been placed on the
market by the Universal Micro-
phone Company, Inglewood, Calif.,
to be used by broadcast stations,
agencies and sponsors, for air
checks, making permanent records
of radio programs, personal record-
ings, and other purposes.

The recorder models come
equipped with a volume indicator,
volume control, off-and-on switch
and a Universal combination pick-
up and recording head. There are
two speeds, 33%s and 78 rpm. One
type records on blank aluminum
discs up to 12 inches; the other up to
16 inches.

Universal test instruments

The Sound Engineering Corpora-
tion, 416 North Leavitt Street, Chi-
cago, Ill., has combined three sepa-
rate test instruments to form the
latest thing in analytical test sets.
The components are:

1. The No. 90 multi-range univer-
sal ac.-d.c. voltmeter, milli-ammeter
and ohm-meter, providing seven
voltage ranges, five current ranges
and three resistance ranges, as well
as means for measuring inductance,
capacitance and impedance.

2. The No. 91 point-to-point
analyzer, for rapidly testing sets, cir-
cuits and tubes.

3. The No. 92 modulated elec-
tron-coupled oscillator, covering the
entire band of frequencies from 90
to 1,600 kilocycles without using
harmonics; when required, harmon-
ics can be used to cover the higher
frequencies. ’

Television transmitter

Television Laboratories, Ltd., of
San Francisco and Philadelphia,
have licensed Heintz & Kaufman,
radio manufacturers at San Fran-
cisco, to construct television trans-
mitting equipment under the Philo
T. Farnsworth patents for television
by aid of cathode-ray tubes.

Heintz & Kaufman are the manu-
facturers of all the code-communi-
cation equipment used by Globe
Wireless, Ltd.

Electronics/May 30, 1974



- The first name

In sweep generators has met
its match

® There are four sweepers in the 1200 Series (with frequency ranges to 1.5 GHz),
any of which may be coupled to a Model 121 single trace scope or a Model 122
dual-trace scope. Any combination gives you a complete facility for lab or
production line testing and alignment operations over the entire RF

and near-microwave frequencies.

All Telonic Sweep Generators have built-in frequency markers, attenuators,

variable sweep rates and over 20 years of design experience.
SWEEP GENERATORS

DISPLAY OSCILLOSCOPES
Model|Model|Model|Model Model Model
1201 | 1202 | 1204 | 1205 121 122
Frequency (MHz) .2-30 (.1-120{1-500 [1-1500| |Modes Single Trace | Dual Trace
'Sweep Width (MHz) | .5-30 |.1-120[.2-500] .2-600| [CRT - 11" Diagonal =
Output (dBm) | 19 | F13 | +10 | +7 | |V Bandwidth (kHz) B A e
Flatness (dB) | =10 | =.25| =25 =50 | [H Bandwidth (kHz) 3 SRRy iy
Linearity (%) B 2 1 1 V Sensitivity/div. 1,10, 100 mv, 1v
|Markers ; i Si'ngle and Harmonic | [H Sensitivity/div. 5. 100 my J
kg(cui't; e Solid State/Modular Input Imped. 10K ohms E
Price | 1895] 995 [ 1095] 1395 | |Price 4TS | 4695k

Telonic Display Oscilloscopes incorporate 11”7 CRTs (P4 or P7 phosphor), have
15 kHz bandwidths, and are ideal for X-Y presentation of swept frequency response.
Discuss a trial marriage with your Telonic representative; he will be glad

to make the arrangements. OR WRITE FOR OUR DATA PACKAGE
COVERING SWEEPERS, SCOPES, AND ACCESSORIES. n

TelonicAltai

21282 Laguna Canyon Road, Box 277, Laguna Beach, California 92652
Tel: 714 494-9401 * TWX: 910 596-1320

3
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a

Remember the name.
~ I¢s the best 2102 you can buy.

Specification

The Am9102

Anybody’s 2102 including ours

*Stand-by Voltage
*Stand-by Power

Fan-Out

Access Time

Worst Case Noise
Immunity

Logic Levels

Full Military
Temperature Range

Power Dissipation
MIL-STD-883

Guaranteed 1.6V DC
Typical 1.0V DC

Guaranteed 64 mW
Typical 16 mW

Guaranteed 2.0 TTL loads

Guaranteed .65usec (9102)
Guaranteed .50usec (9102A)
Guaranteed .40usec (9102B)

400 mV

TTL Compatible
TTL Identical

Yes
263 mW maximum
Of Course

*Retains data above guaranteed voltage.

No Guarantee
Typical 2.5V

No Guarantee
Typical 75 mW

Guaranteed 2.0 TTL loads

Guaranteed 1.0usec (2102)
Guaranteed .65usec (2102-2)
Guaranteed .50usec (2102-1)
200 mvVv

TTL Compatible
Not TTL Identical

No

316 mW maximum
??

We didn't invent the 2102. We weren't

even the first alternate source. (And the way
the device has taken off, we're obviously
not going to be the last source.) We're

just the best.

Advanced Micro Devices has something

better than the 2102: The Am9102.

If you want the traditional models, we've got
them. But if you want more performance for
no more money, if you want the most 2102

you can get, get the Am9102. Talk to

Advanced Micro Devices, the next giant.

- Advanced Micro-

Corporate offices are at 901 Thompson Place, Sunnyvale, California 94086. Telephone (408)
732-2400/Southern California office: Beverly Hills (213) 278-9700/Mid-America: Des

Plaines, lllinois (312) 297-4115/Edina, Minnesota (612) 835-4445/Eastern United States:
Roslyn Heights, New York (516) 484-4990/Baltimore, Maryland (301) 744-8233/Lexington,
Massachusetts (617) 861-0606/Britain: Advanced Micro Devices, Telephone Maidstone 52004 /
West Germany: Advanced Micro Devices, Munich, Telephone (089) 53 95 88.
Southern Europe: Advanced Micro Devices, S.A., Neuilly, France, Telephone: 747-4194.

Distributed nationally by Hamilton/Avnet and Cramer Electronics.
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®> suptract what you
don't spend on design
time, other parts, special
supplies, bO@.[‘dg and
2 labor, the 2102 is easily
the most economical static RAM
for a wade mug@ of applications
What's more, the Intel 2102 is easy to
et. We have been pro ﬁum 1g it in volume since
early 1972 with the industry’s Lii'::a[ mature n-channel
silicon gate I‘Hb noloc ) Tod 4 :;-f‘raj;) more 2102's than
the Cumblned outputs of the dozen or so
announced second sources.
The Tektronix 31 Programmable Cal(maéor
‘fr'x:: 2102 and millions of our 2102's are
eing used in peripheral equipment,
entation and microcor npt iter
systems. It's a
favor‘ﬂe % ﬂ 1

PROGRAMMABLE
CALCULATOR

EVERY PIN IS TTL COMPATIBLE

s available in volume d‘:'ui
Our pr odm ts nduum@ RAMs,
GO ‘}JL

intal delivers.
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Tubes?
Forget them.

HERE'S 100
WATTS OF
SOLID-STATE
RF POWER!

A state-of-the-art amplifier.
ENI’'s new Model 3100L all-solid-
state power amplifier provides
more than 100 watts of linear
power and up to 180 watts of
pulse power from 250 kHz to

105 MHz. This state-of-the-art
class A unit supplies over 50 watts
at frequencies up to 120 MHz and
down to 120 kHz. All this capa-
bility is packaged in a case as
small as an oscilloscope, and it's
just as portable.

Extraordinary performance.
Featuring a ftat 50 dB gain, the
Model 3100L is driven to full
power by any signal generator,
synthesizer or sweeper. AM,
FM, SSB, TV and pulse modulations
are faithfully reproduced by the
highly linear output circuitry.
Immune to damage due to load
mismatch or overdrive, the
3100L delivers constant forward
power to loads ranging from an
open to a short circuit.

Solid-state reliability is here.
The price? $5,690.

Write for complete information: ENI, 3000
Winton Road South, Rochester, N. Y. 14623
Call (716)-473-6900 or TELEX 97-8283
Dept. E 524
ELECTRONIC
NAVIGATION
INDUSTRIES

ENI. .. The world’s leader
in solid-state power amplifiers.
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Aigrain moves from
MIT into industry

Pierre Raoul Aigrain, former gen-
eral delegate to the prime minister
of France for research and tech-
nology and now the first holder of
the Henry R. Luce professorship at
the Massachusetts Institute of Tech-
nology, will embark on a new career
in September.

In his first venture into private in-
dustry, he is replacing Henri Angles
d’Auriac as the general technical di-
rector for France’s Thomson-
Brandt, a group that includes
Thomson-CSF, the country’s largest
non-consumer electronics company.

Aigrain will head the Direction
Technique Générale, the group of

i

To industry. Pierre Aigrain, now at MIT, will
become general technical director for
France’'s Thomson-Brandt.

senior executives involved in the de-
cision-making process for the com-
pany’s technology management and
product planning. He will report di-
rectly to group president, Paul Rich-
ard. Thomson-Brandt, which em-
ploys nearly 100,000 people, has an
annual R&D budget of about $160
million.

“The job does carry a lot of ad-
ministrative responsibility, and it is
conceivable that it can be held by
someone without scientific inge-
nuity, but I don’t think that would
be advisable,” says Aigrain. For Ai-
grain, 50, the position is “the start of

a new career. I’ve been in academic
science and government adminis-
tration, but never in industry.”

Now, a sabbatical. During the
past year, the scientist has held the
Luce professorship in environment
and public policy, covering prob-
lems of scientific and technological
policy with emphasis on solid-state
technology and non-equilibrium
thermodynamics. He is well known
to MIT, having been a visiting pro-
fessor there in 1957, 1959, 1961, and
1962. Aigrain calls his year’s profes-
sorship “a sabbatical” after six years
as the chief scientist for the French
government. The general delegate
for research and technology had to
deal with the whole range of techni-
cal, environmental and educational
problems as they related to public
policy and French industrial devel-
opment.

Aigrain’s early scientific activities
were in circuit theory, as well as
communications theory and tech-
nology. His later work has been
mostly in solid-state physics, espe-
cially semiconductors and energy-
conversion.

Beckman’s Chapin helps
broaden product line

Beckman Instruments is still making
some of the Helipot potentiometers
that got the firm into the electronic-
component business 20 years ago,
soon after Leslie W. Chapin joined
the company. But ever-increasing
aggressiveness by this blue-chip but
conservative supplier has resulted in
a greatly broadened product line to-
day. And much of this is due to

Goals. Les Chapin at Beckman plans to
automate and broaden product line.




Great American Logic.

From Jefferson,
Franklin, M

i

Give your industrial
control system a great con= :
stitution with HiNIL, the high
noise immunity logic from :
Teledyne. It works reliablyin
adversity—like the great poti
cal logic our Founding Fathers: @
used in the Constitutional system:

HINIL doesn't operate illogi= =
cally when it sees electrical noise -

and high voltage transients. With a
3.5 volt guaranteed noise margin (versus 1.0 V for CMOS and 400 mV for TTL). it runs without shielding.

HINIL also runs true when the power supow doesn't. It doesn't need ovnemxvo regulated supplies,
filters and spot regulators because HiNIL's power sup O\h,l( nceis a gomfo“ e=x1V

And HINIL is slow—that's right, slow not fast. Its 100 nanosecond n deuw is fast enough
for most control systems. But it won't be svvm:hec‘ ) y ;)y w\ se spikes when a fork lift rolls by (can
you say the same for the hair-trigger logic you've been using?).

Like the Constitution, HiNIL is adaptable. It interfaces easily with TTL, DTL, RTL, MOS and CMOS
directly, through open-collector outputs or through interface circuits. /\lm it cc s in about 40 types
from diode-expandable gates to quad schmitt triggers rivers and a dozen
other complex MSI functions. All conveniently pacl DIPs.

Finally, HINIL is cheap. It's priced right in th fortune on
supply regulation, noise suppression and other C

So if you want to read about great logic, t"me n ir t ry ouoks for Teledyne'’s free literature on
HINIL. Better yet, experience HINIL in your own designs. Get it from Teledyne, reps or distributors
Write or call now.

yme

YT TELEDYNE
SEMICONDUCTOR

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

$2795

Model 5100
U.S. Pat. No. 3,735,269

0.001 Hz to 2 MHz Range
0.001 Hz Resolution

Full Programmability G:":%;
No Switching Transients

- Direct Digital Technigues

NO MIXING OR PHASE LOCKING

- High Spectral Purity

—70db SPURIOUS
—55db HARMONIC

- High Stabhility 25" < 5rmona
- Precision Attenuator

0 TO 85db IN 1db STEPS PLUS CONTINUOUS CONTROL
(PROGRAMMABLE ATTENUATION OPTIONAL)

- High Output Voltage

10 VOLTS P-P, 50-OHM SOURCE IMPEDANCE

For immediate information on how Rockland can meet your specitic application
and delivery requirements — call our local rep or Dave Kohn directly at:

ROGCKI.RAND

Rockland Systems Corporation 230 W. Nyack Road, West Nyack, N.Y. 10994
(914) 623-6666 TWX 710-575-2631
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People

Chapin, who has recently been pro-
moted to manage the Helipot divi-
sion. Chapin, recognized as one of
the hybrid industry’s experts, re-
ceived an award from the Inter-
national Society for Hybrid Micro-
electronics last year.

Helipot is moving up, too—ex-
panding to fill 100,000 square feet
vacated in Fullerton, Calif., when
Beckman’s scientific and medical in-
struments division moved to Irvine.

The name of Helipot is a bit mis-
leading. The division also makes
trimmer potentiometers, hybrid mi-
crocircuits, passive networks, and al-
phanumeric displays.

Along with additions to its prod-
uct base, Beckman has become very
aggressive in distribution. Chapin
sees an increasing role for strong in-
dustrial distributors and feels that
changes have had considerable ef-
fect on his group’s sales.

Automate. In all operations, Beck-
man has gone the route of automa-
tion rather than offshore assembly.
“We've tried to eliminate the rou-
tine and drudgery by mechaniza-
tion, and get better quality, too.”

The company has had a large—
over $1 million invested—in-house
liquid-crystal effort and is now a
major supplier to Gruen for its dig-
ital watches.

But Chapin admits that liquid-
crystal displays are very difficult to
manufacture, and the production ef-
fort is still in the early stages. Beck-
man has also bought Sperry-Rand’s
Scottsdale, Ariz., planar gas-dis-
charge group, and has been getting
deeply involved in operations since
it took over command in December.

Chapin admits to production
problems there, but feels that the
people he has installed in manufac-
turing and quality control have
turned the corner. “Sperry is a $2.5
billion company and didn’t devote a
lot of attention to the information
displays group,” he says.

The gas displays, which are being
pushed for consumer and industrial
uses, seem to have caught on well.
At the Society for Information Dis-
plays Conference in San Diego,
Calif., May 21, the gas-discharge
display group introduced a 512-
character panel.
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World Leader in Ceramic Capacitors

NAME 3 PRODUCERS OF

HIGH VOLTAGE CERAMIC CAPACITORS

If you name ERIE first, you're right on target. For we produce a full line of quality High Vol'tage
Ceramic Capacitors . .. 3kV to more than 30kV . . . in the capacitance value and temperature
characteristic to suit your circuit needs. We have all sizes and shapes with the terminal
arrangement you want. In fact, you name the application ... chances are ERIE has a standard
unit available. If not, let’s talk about it.

You'll find ERIE HV Capacitors in electric utility transformers. Miniature power supplies.
CRT displays. Lasers. Lightning arrestors. TV power supplies. Image intensifiers for night vision
apparatus. Just about any application where high voltage is involved.

So look to ERIE first. When it comes to High Voltage Ceramic Capacitors, ERIE continues
to lead the way. Your letterhead request will get you our new catalog HV/SC-200 . . . or call
Customer Engineering at our State College, Pa. plant — 814/237-1431.

ERIE TECHNOLOGICAL PRODUCTS, INC.

Erie, Pennsylvania 16512
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GET
CRYSTAL STABILITY
AT RC/LC PRICES
WITH
STATEK CRYSTALS

Typical Applications
= Tone Telemetry
Ultrasonic Alarms
Industrial Timers
FM Tuners
Motor Drives
Communications Equipment
Telephone Carrier Equipment

Specifications
FREQUENCY RANGE - 10 kHz to 250
kHz in 20 Stock Frequencies
STABILITY - 0°C to 50°C ...... 0.045%
—40°C to +85°C ...... 0.07%
( Better specifications available.)
RUGGEDNESS - Withstands up to 1000G
Shock, 50G Random Vibration,
10 to 2000 Hz
COST - From $2.15 Ea. for 250; $1.70
Ea. for 1000, $1.20 Ea. for 10,000

KITS

Try SX-1 crystals in an oscillator
kit (Model CK-1) you can assemble
in minutes. $27 Each.

ASSEMBLED CK-IV KIT

STATEK CORPORATION

v 1233 Alvarez Avenue
Orange, California 92668
Phone: (714) 639-7810
Telex 65-5430

Update s

When the Schlage Lock Co. of San Francisco introduced its
electronic, remote-sensing lock [June 21, 1973, p. 38], it was in-
tended for one-door systems. Now Schlage has systems designed
for two- to 10-door installations in banks, computer rooms, and
condominiums. An elevator system is in use at the Chicago Play-
boy Club’s bunny quarters. And the Schlage affiliate that makes its
electronic locks, Proximity Devices, plans to introduce this fall a
computerized system called the 473, which will feature a readout
showing all entries to a room by time and door, and it will include
a time lock.

Two more airlines have purchased the voice-encod-
ing system developed by Threshold Technology Inc. of Cinnamin-
son, N.J., for automatic baggage-handling. It was first installed for
United Air Lines at Chicago’'s O’Hare Airport [Nov. 20, 1972, p.
42]. Now it is also being used by TWA at New York’s Kennedy In-
ternational Airport and is about to be installed by another carrier.
Threshold Technology's executive vice president, Marvin
Herscher, says that the company is also talking to officials at
O’Hare about expanding the system there.

A line of gold-free LSI
ceramic packages using palladium-silver metalization [May 10,
1973, p. 121] has been dropped by du Pont. “It was just not eco-
nomically feasible,” says a spokesman. That was the fate, too, of
the Multilox product line of which it was a part. Also, the packages
were found to be too big to market.

The so-called pinhead laser
developed at Bell Laboratories [June 7, 1973, p. 35] continues to
indicate that it may overcome one of the major obstacles to laser
communications via fiber-optic light pipes—durability. Previous
semiconductor lasers have had lifetimes of about 30 hours. Bell
Labs engineers at Murray Hill, N.J., had hoped their tiny hetero-
junction device would operate for 10,000 hours, and it's begin-
ning to look as if it will. A spokesman at the lab reports that the la-
ser—it’s actually about a third the size of a grain of salt—has been
operating for more than 10,000 hours at room temperature. Out-
put has been constant for 7,000 of those hours after some
changes during the first 3,000 hours.

A yellow flashing light, acti-
vated by a monolithic IC to warn following drivers that you're slow-
ing down, could be the next safety product to be added to your
car. Called Cyberlites, they were installed on 250 San Francisco
taxis in a test last year [June 21, 1973, p. 27] and helped reduce
rear-end collisions by 60%. The California Highway Patrol granted
approval, on condition that brightness be reduced by a factor of
three. That accomplished, developer John Voevodsky says he's
now after the U.S. Department of Transportation to adopt the Cali-
fornia standard.

Last year, a light-controlled voltage divider for va-
ractor TV tuners was introduced by Chicago’s Standard Compo-
nents [June 6, 1973, p. 36]. Since then, it has been designed into
a Magnavox 36-channel cable-television converter called the Opti-
con 36. Standard Components, which will build the converter for
Magnavox, is still angling for an OEM application and will show
the Opticon at next month's IEEE Broadcast and TV Conference.
The voltage divider offers longer life and better reliability than its
predecessors. —Howard Wolff

Intended to bring Electronics readers up to date on news stories of the past months
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Put us to the test.

Our family of TRACER-flo® and CENTRISAFE® solid
state device testing equipment enables you to verify

the hermetic seal and mechanical integrity of
semiconductors and microelectronic devices at a
fraction of a cent per test. Whatever the commercial or
military specification, there’s a model to satisfy

your needs.

The small cost per device spent before shipment can
dramatically reduce field failures and costly returns.

To eliminate the time consuming practice of loading
devices into sticks by hand, our new automatic
Bulk-to-Stick Loader orients and loads 4000 DIPs an
hour into sticks.

Put us to the test. Call us for a demonstration or a
complete technical literature package on our family of
equipment.

TRACER-flo® hermetic seal

leak testing to 5000 devices/hr.

Low cost $10,950 half gallon gross and fine leak testing
system. Performs quantitive testing as well as Go-No-Go.
Meets or exceeds MIL-STD-883, -750, -202, NAS 728,
MIL-R-5757E and -6106 requirements. Lowest per part cost
available today.

Automatic
hermetic seal
gross leak
testing station.

Economy The "‘Step Two’ Pressure
gross leak System meets MIL-%TD-
: I . 883, Method 1014, Con-
bubble tester. dition C, Step 2 require-

Bench top. Complete- ments. Fully automatic
&1 ¢« ~~ ly self-contained. Plugs processing. Available with 2,
;" - into 120V outlet. Solid state 3, or 4 each 1-gallon activation
temperature controlled immer- stations and up to 5-gallon storage
sion heater, submerged lighting, built-in timer. chamber.

Meets MIL-STD-883, Method 1014, MIL-STD-750A,
Method 1071, and MIL-M-38510 requirements.
Low price: $325.

Automatic DIP bulk-to-stick
loading at 4000 devices/hr.

Automatically orients and loads bipolar 14- and 16- L‘EN.' Rl_SAFE
lead TTL, DTL and CTL devices into stick carriers. centrifuging
Just place devices in the to verify
i vibratory feeder bowl; the devie
rest is automatic. Elimi- evice
nates the hand loading mechanical
bottleneck. integrity.

Five different models are
available from an economy
variable-speed to a high horse-

v power, all with a complete

TR IO-TECH, INC. line of fixturing.
OF CALIFORNIA

Testing services are available on above
equipment at the addresses listed below.
Burbank, California 91504
2435 N. Naomi St. (213) 846-9200
Mountain View, California 94040
1954-M OId Middlefield Way (415) 969-9600

Framingham, Massachusetts 01701
100 Fountain St. (617) 879-8520
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AMERICAN MADE

Tolerance

SCHAUER

1-Watt

| ZENERS

Immediate Shipment

Low Prices

ANY voltage from 2.0 to 16.0

Quantity Price each
1-99

100-499

500-999

1000-4999

5000 up

All welded and
brazed assembly

No fragile
nail heads

Write for complete
rating data and other
tolerance prices.

Buy the kit-
= 4 Save
A5 5 |ot

Kit contains a 51-piece assortment
of SCHAUER 1% tolerance 1-watt
zeners covering the voltage range
of 2.7 to 16.0. Three diodes of each
voltage packaged in reusable poly
bags. Stored in a handy file box.
Contact your distributor or order
direct.

A $54.57 value for

onty $,4,50

Semiconductor Division

SCHAUER

Manufacturing Corp.
4514 Alpine Ave. Cincinnati, Ohio 45242

Telephone: 513/791-3030 /
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Meetings

Consumer Electronics Show, EIA,
McCormick Place, Chicago, Ill.,
June 9-12.

Chicago Spring Conference on
Broadcast and Television Receivers,
IEEE, Marriott Motor Hotel, Chi-
cago, June 10-11.

Power Electronics Specialists Con-
ference, IEEE, Bell Laboratories,
Murray Hill, N. J.,, June 10-12.

Quantum Electronics International
Conference, IEEE, Hyatt Regency,
San Francisco, June 10-13.

Symposium on Human Resources
and Medical Programs of the De-
partment of Defense, EIA, Pick-Con-
gress Hotel, Chicago, June 11-12.

Automotive Electronics Conference
and Exposition, Electronics Repre-
sentatives Association, Cobo Hall,
Detroit, June 11-13.

International Microwave Sym-
posium, IEEE, Atlanta, Ga., June
12-14.

Utilities Telecommunications Coun-
cil Annual Meeting, UTC, Chalfonte-
Haddon Hall Hotel, Atlantic City,
N. J., June 16-20.

Design Automation Workshop, IEEE,
Holiday Inn, Denver, June 17-19.

International Conference on Com-
munications, IEEE, Leamington Ho-
tel, Minneapolis, June 16-19.

1974 Government Microcircuit Ap-
plications Conference, DOD, NASA,
AEC, U. of Colo., Boulder, (clear-
ance required), June 25-27.

Precision Electromagnetic Measure-
ments Conference, Royal Society,
IEE, London, July 1-5.

Electromagnetic Compatibility Sym-
posium, IEEE, Hilton Hotel, San
Francisco, July 16-18.

The Second Jerusalem Conference
on Information Technology, The Je-
rusalem Economic Conference and
its Computer Committee, Jerusa-
lem, Israel, July 29-Aug. 1.

Your closest SIGNETICS distributor is...

ARIZONA

Phoenix: Hamilton/Avnet Electronics (602) 275-7851
Phoenix: Kierulff Electronics (602) 273-7331
CALIFORNIA

Culver City: Hamilton Electro Sales (213) 870-7171

El Segundo: Liberty Electronics (213) 322-8100

Los Angeles: Kierulff Electronics (213) 685-5511
Mountain View: Hamilton/Avnet Electronics (415) 961-7000
Palo Alto: Kierulff Electronics (415) 968-6292

San Diego: Cramer Electronics (714) 565-1881

San Diego: Hamilton/Avnet Electronics (714) 279-2421
San Diego: Kierulff Electronics (714) 278-2112
Sunnyvale: Cramer Electronics (408) 739-3011
CANADA

Downsview: Cesco Electronics (416) 661-0220
Downsview: Cramer Electronics (416) 661-9222
Montreal: Cesco Electronics (514) 735-5511

Montreal: Hamilton/Avnet Electronics (514) 735-6393
Ottawa: Cesco Electroniés (613) 729-5118

Ottawa: Hamilton/Avnet Electronics (613) 725-3071
Quebec City : Cesco Electronics (418) 524-3518
Vancouver: Bowtek Electric Co. Ltd. (604) 736-7677
COLORADO

Denver: Cramer Electronics (303) 758-2100

Denver: Hamilton/Avnet Electronics (303) 534-1212
CONNECTICUT

Hamden: Arrow Electronics (203) 248-3801
Georgetown: Hamilton/Avnet Electronics (203) 762-0361
North Haven: Cramer Electronics (203) 239-5641
FLORIDA

Hollywood: Hamilton/Avnet Electronics (305) 925-5401
Hollywood: Schweber Electronics (305) 927-0511
Orlando: Hammond Electronics (305) 241-6601
GEORGIA

Atlanta: Schweber Electronics (404) 449-9170
Norcross: Hamilton/Avnet Electronics (404) 448-0800
ILLINOIS

Elk Grove: Schweber Electronics (312) 593-2740
Elmhurst: Semiconductor Specialists (312) 279-1000
Schiller Park: Hamilton/Avnet Electronics (312) 678-6310
INDIANA

(317) 243-8271

KANSAS
Lenexa: Hamilton/Avnet Electronics (913) 888-8900
Lenexa: Hall-Mark Electronics (913) 888-4747

MARYLAND
Hanover: Hamilton/Avnet Electronics (301) 796-5000
Rockville: Pioneer Washington Electronics (301) 424-3300
Rockville: Schweber Electronics (301) 881-2970
MASSACHUSETTS
Burlington: Hamilton/Avnet Electronics (617) 273-2120
Newton: Cramer Electronics (617) 969-7700
Waltham: Schweber Electronics (617) 890-8484
MICHIGAN
Detroit: Semiconductor Specialists, Inc. (313) 255-0300
Livonia: Hamilton/Avnet Electronics (313) 522-4700
Troy: Schweber Electronics (313) 583-9242
MINNESOTA
Edina: Hamilton/Avnet Electronics (612) 941- 3801

tor (612) 854-8844

MISSOURI
Hazelwood: Hamilton/Avnet Electronics (314) 731-1144
St. Louis: Hall-Mark Electronics (314) 521-3800

NEW MEXICO

Albuquerque: Cramer Electronics (505) 265-5767
Albuquerque: Hamilton/Avnet Electronics (505) 765-1500
NEW YORK

Buffalo: Summit Distributors (716) 884-3450
Farmingdale, L.I.: Arrow Electronics (516) 694-6800
Rochester: Schweber Electronics (716) 328-4180
Syracuse: Hamilton/Avnet Electronics (315) 437-2642
Westbury: Hamilton/Avnet Electronics (516) 333-5800
Westbury: Schweber Electronics (516) 334-7474
NORTHERN NEW JERSEY

Cedar Grove: Hamilton/Avnet Electronics (201) 239-0800
Saddlebrook: Arrow Electronics (201) 797-5800
SOUTHERN NEW JERSEY AND PENNSYLVANIA

Cherry Hill, N.J.: Milgray-Delaware Valley (609) 424-1300
Moorestown: Arrow/Angus Electronics (609) 235-1900
Mt. Laurel, N.J.: Hamilton/Avnet Electronics (609) 234-2133
CENTRAL NEW JERSEY AND PENNSYLVANIA

Somerset, N.J.: Schweber Electronics (201) 469-6008
NORTH CAROLINA

Greensboro: Hammond Electronics (919) 275-6391

OHIO

Beechwood: Schweber Electronics (216) 464-2970
Dayton: Hamilton/Avnet Electronics (513) 433-0610
Cleveland: Arrow Electronics (216) 464-2000

Cleveland: Pioneer Standard Electronics (216) 587-3600
Kettering: Arrow Electronics (513) 253-9176

TEXAS

Dallas: Cramer Electronics (214) 350-1355

Dallas: Hamilton/Avnet Electronics (214) 661-8661
Houston: Component Specialties (713) 771-7237
Houston: Hamilton/Avnet Electronics (713) 526-4661
UTAH

Salt Lake City: Alta Electronics (801) 486-7227

Salt Lake City: Hamilton/Avnet Electronics (801) 262-8451
WASHINGTON

Bellevue: Hamilton/Avnet Electronics (206) 746-8750
Seattle: Cramer Electronics (206) 762-5722
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Super speed in plastic:
~ Finally, ECL 10k you can afford.

35 economy devices
to double or triple
your system performance.

For super-speed logic you can't
beat ECL 10k. But until now, cost
has been the problem. Just the kind
of problem we like to sink our

teeth into.

Plastic's the ticket. It makes ECL 10k
a standard in your budget. Because we've put
SO many low-cost plastic devices into low-cost
volume production, our super-speed prices are
competitive with other high-speed alternatives
at last.

Now, in designing high performance
systems for today's and tomorrow's market,
you've got a choice. Before you might have
designed with standard high-speed TTL logic
costing 50¢/gate (100-up). Now you're suddenly
able to design with super-speed ECL 10k logic
in plastic costing 55¢/gate.

Variety? You bet. Early on we recognized
the diversity you'd need—to cover design
requirements of terminals, minicomputers,

, add-on memories...you name it. Signetics offers
you a complete standard logic family of ECL 10k
in plastic. And there’'s more to come, including
the higher power MSI counters, shift registers
and adders.

Here's the clincher: availability. Everything
listed is in production. Everything in production—
on our distributors’ shelves. NOW. Should a local

run clean a device out of stock, it's only temporary.
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We can expand availability on short
notice—meaning days or a few
weeks, not months.

Enough said—it's your move.The
parts list is here; your distributor's number
is on the facing page. Take it from there.

GATES 10111 10116 10135
10101 10112 10124

10102 10113 10125 ENCODERS &
10103 10117 10190 DECODERS
10104 10118 10216 10132
10105 10119 10134
10106 10121 LATCHES & 10158
10107 FLIP FLOPS 10159
10108 INTERFACE 10130 10171
10109 10114 10131 10172
10110 10115 10133 10173

CLIP AND ATTACH TO YOUR LETTERHEAD FOR FAST ACTION

Signetics—Plastic ECL 10k
P.O. Box 3004-30
Menlo Park, California 94025

Rush me your line card, and application information on Signetics
economical ECL 10k in plastic.

Name

Title

Signetics Corporation, a subsidiary of Corning Glass Works, 811 East Arques Avenue,

Sunnyvale, California 94086 (408) 739-7700.

SilNDLics
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Growing with the

Amphenol connectors help
assure correct weight

in new automatic
weighing system.

Meat merchandising has taken a big step
forward with advanced solid state circuitry.
The system includes a scale, mini-computer,
and a printer in an integrated modular pack-
age that can weigh and price meat in seconds.

Amphenol 221 Series micro-miniature con-
nectors share the responsibility for transmit-
ting weight and price data to the mini-comput-
er. Their low cost, sturdy design, and high-
reliability contact configuration make them
ideal for this application.

The 221 Series does the same kind of reliable
work in a variety of equipment in the elec-
tronic data processing, telecommunications
ard home entertainment industries.




Amphenol connectors
help transmit computer
data in new high

speed printer.

A unique
modular ma-
trix printer
was recently
developed to
interface with
mini-comput-
ers, medium-
speed batch
terminals, and other installations requiring
high speed data output. Data is received at up
to 75,000 characters per second. The data is
then carried through PC cards to a printing
head with an output of up to 165 characters
per second.

Precise signal input and data output depend
on consistent and accurate information flow.
That’s why this peripheral systems manufac-
turer specifies Amphenol 225 Series PC con-
nectors and 6034 Series trimmers. They also
rely on Amphenol connectors as an important
link to the power supply portion of the printer.

new electronics

Amphenol assembly
services help produce
new credit card
verifier.

computer cor-
poration re-
cently devel-
oped a new
computerized
credit system.
To eliminate a
costly invest-
ment in production equipment and inventories,
they turned to the Amphenol Cadre Division.

All assembly and material supply is now
handled by Amphenol people including compo-
nent preparation, stuffing and wave soldering
of printed circuit boards, hand wiring, and
mechanical assembly. In addition, unique
quality control tests are carried out.

Over 500 units have already been produced
with excellent turnaround time and high prod-
uct quality. They are now in use by a nation-
wide resort and restaurant chain for added
customer convenience and man-hour savings.

= AMPHENOL

For more information, contact these manufacturing/sales facilities. United States: Amphenol Components Group,
1830 S. 54th Av., Cicero, IL 60650 Canada: Amphenol Canada Ltd., 44 Metropolitan Rd., Scarborough, Ont. Great Britain:
Amphenol Ltd., Thanet Way, Tankerton, Whitsable, Kent, England West Germany: Amphenol-Tuchel Electronics Gmbh,

8024 Deisenhofen bei Munchen, West Germany France: Usine

etallurgique Doloise, 92a98 Avenue de Gray, 39100—Dole,

France Australia: Amphenol Tyree Pty. Ltd., 10-16 Charles St., Redfern, N.S.W. 2016, Australia India: Amphetronix Ltd.,
105 Bhosari Industrial Area, Box 1, Poona 26, India Japan: Daiichi Denshi Kogyo K.K., 20, 3-Chome, Yoyogi, Shibuya-ku,

Tokyo, Japan 151
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Introducing the new standard of quality

incermet film fixed resistors.
%\
L

%
Ly

Now Allen-Bradley quality is available in cermet film fixed
resistors. We coupled 40 years of know-how in reliable
fixed resistor mass production with 15 years of experience
in metal film resistive elements.

The result will change your thinking about film
resistor suppliers.

Features? Capless design that does away with
problems associated with end cap construction. And an
alumina core with superior thermal characteristics and
physical strength to resist fractures. Solderable/weldable
leads. Even dual markings that are easy to read.

Actual Size

Now available in preferred number values from
10 ohms to 1 meg; 1% tolerance; % watt at 70°C, % watt
at 125°C; Size 0.250 L. by 0.090 D. Approved to MIL-R-
10509 for style RN55, characteristic D. With tape reel
packaging if you prefer.

For complete technical information on the Type
CC cermet film fixed resistor, write Allen-Bradley
Electronics Division, 1201 South Second St., Milwaukee,
Wisconsin 53204.

Theres more to resistors than resistance.

Circle 24 on reader service card

ALLEN-BRADLEY

o/ Milwaukee, Wisconsin 53204




Signetics, Asahi
negotiating joint
venture in Japan

Consumer products
ordered to show
date of manufacture

Semiconductors
suddenly flood
mini maker

Signetics reported
also developing
new injection logic

Electronics/May 30, 1974

Electronics newsletter

Watch for a joint venture in Japan between Signetics and its Japanese
sales agent, Asahi Glass Co. Talks between the firms are under way in
anticipation of relaxation later this year of Japan’s import and capital-
investment restrictions on the semiconductor industry. Such a joint
venture would help boost Signetics’ sales in Japan, which now run
around $7 million annually. Asked to comment on the negotiations, a
Signetics spokesman would only confirm that such talks are starting.

Makers of consumer electronic products have lost their battle with the
Bureau of Radiological Health in the Food and Drug Administration.
After Jan. 1, 1975, every product subject to radiation-performance
safety standards will have to be labeled by its maker with its month and
year of manufacture. Previously, manufacturers were allowed merely
to code this information on products, provided they gave the bureau
the key to the code. The bureau, which proposed the standard last Sep-
tember in response to consumer requests, will continue to permit com-
panies to use code for the place of manufacture.

However, while this will save manufacturers of popular U.S. brand-
name products like TV receivers from disclosing that their products are
made in such places as Taiwan and Japan, companies still fear that
consumers will reject buying a product made earlier in favor of another
with a more recent date. But one company official opposed to the label-
ing program protests, “Electronics doesn’t go sour like a bottle of milk
or a pound of butter because it has been on the shelf for a while, but
we are afraid a lot of consumers may act as though it does.”

“They’re shoving them down our throats.” That’s how David H. Meth-
vin, president of Computer Automation Inc., describes the semicon-
ductor-supply situation in what he says is a sudden change from condi-
tions a short while ago. “We and other firms are up to our eyeballs in
ICs,” he says.

Methvin cites one case in which his Irvine, Calif., firm called a sup-
plier to try to stop a $40,000 order, only to be told that the parts had
just been put on a truck. After the order arrived, paper work showed
that the trucking company had received the semiconductors two days af-
ter the phone call.

Integrated injection logic, the bipolar LSI introduced in Europe by
Philips and IBM [Electronics, Feb. 21, p. 92], may be gaining another
disciple. Reported doing serious investigative work into the process is
Signetics Corp. of Sunnyvale, Calif. Texas Instruments and Intel Corp.
previously announced work.

The attractions of I’L—characterized by some observers as the bipolar
LSI of the future—are its density, speed-power product, versatility, and low
cost. The technology is capable of squeezing 1,000 to 3,000 gates, or
more than 10,000 bits of memory, on a single chip; has a speed-power
product as low as 1 picojoule, compared to 100 pJ with TTL; can handle
digital and analog functions on a single chip; and is made with a five-
mask process without the need for current-source and load resistors.
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Motorola offers
new TVs despite
sale negotiations

First Naked
Mini LSI
Having chip woes

Pressure change
varies resistance
of new substance

Electronics newsletter =

Outwardly unruffled by attempts to block the proposed sale of its tele-
vision-set business to Matsushita Electric Co. (Panasonic), Motorola’s
Consumer Electronics division is busily introducing its new line of Qua-
sar receivers this week. The move is apparently intended to hold on to
Motorola’s network of dealers.

Meanwhile, Zenith Radio Co., which surprised the industry earlier
this month by offering to buy two of Motorola’s plants, says it is consid-
ering legal action to block the Motorola-Matsushita deal. Zenith’s
offer, an attempt to outflank Matsushita, was rejected by Motorola.

Computer Automation Inc., the Irvine, Calif., minicomputer maker
best known for its Naked Mini machines, is still having difficulties with
the custom semiconductor chip set [ Electronics, Feb. 21, p. 144] used in
its first LSI computer—the Naked Mini LSI Type I machine. President
David H. Methvin has five of his engineers working full time to solve
the problem: the chip set’s voltage margins are too limited. Computer
Automation designed the chips, which are reportedly being made by
National Semiconductor. Methvin estimates that it may be six months
before the machine, announced in May 1973, is in production.

Meanwhile, the company hasn’t lost any customers because of the
slippage, Methvin maintains. In fact, the Naked Mini LsI Type II, de-
veloped in parallel with the Type I but announced several months
later, is being produced at the rate of 1,000 per quarter, and more than
1,000 of the newer machines have been shipped. Nor is CA hurting
noticeably in sales without the Type I though Methvin admits they
would be higher. The company’s third quarter, ended March 31, was
the 11th consecutive quarter of record sales and profits. Sales for that
quarter hit $5.6 million, with profits at $1.06 million.

A researcher in Leonia, N.J., has developed a rubbery plastic material
with electrical resistance that varies with pressure. And it does so line-
arly over a sizeable portion of its operating range. The manufacturer
claims that the new material, Dynacon, can have a high—more than 10
megohms—resistance in a relaxed form, but resistance drops to less than
1 ohm when enough pressure is applied.

Harold Charles, president of Dynacon Industries Inc., says the mate-
rial’s operation depends upon conducting metal particles suspended in
a binder sheet of rubber or plastic binder. The substance resembles the
conductive elastomers used in such things as electromagnetic shielding
that are now finding their way into connectors for watches [Electronics,
Jan. 24, p. 32].

But his material’s conduction of electricity depends on a different
phenomenon, Charles says. Since less metal is needed, weight is lower,
and the material can be cycled indefinitely. Right now, Charles is look-
ing for applications. Some possible uses: weight sensors for bathroom
scales and pressure sensors for such devices as robot “hands,” intrusion
detectors, switches, and motor controls.
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Perfect for
power supply

design.

Unitrode’s new ESP Power Switch provides the power transistor and
catch diode functions required in switching regulator applications.
One convenient package delivers the extra Efficiency, Speed, and
Power needed to improve response time over regulating components
commonly used in power supplies...and at no extra cost.

Unitrode selects and matches its exclusive ESP high speed recti-
fiers and power transistors to produce a single, plug-in TO-66
package...saving hours of design time.

This new ESP power switch operates with more than 80% effi-
ciency. That’s at least 15% better than most switching regulator
circuits. Switching rates can be increased from the normal 10-20
KHz to 50 and even 100 KHz. And the ESP power switch can be
driven by any IC regulator with no external biasing required.

Since no diode recovery spike is generated, there’s less noise and
RFI. Circuit designers can use a smaller LC filter, further reducing
total power supply size, weight and cost.

For detailed specifications and performance characteristics on
both 5A and 15A units, send for our ESP Power Circuit literature.
Or, for faster action call Ernie Crocker at (617) 926-0404.

oMax't Naxi Typical Typical Typical
C:
Type C:rt%:\t Vgl‘t}z;)ge E |ci|.gr?cy lesyep'll'wgw Fal %?r?\e
il V42 n th th,*

POSITIVE OUTPUT

PIC600 60V

PICE01T 5A 80V 85% @ 2A 30nSec 50nSec

.5 15A i 82% @10A  45nSec 70nSec
NEGATIVE OUTPUT

e —5A 2 85%@-2A  40nSec 50nSec

PIC635 & —60V i

PIC638 15A —80V 82% @—-10A  50nSec 65nSec

“Measured with Vin = 25V, Vot = 5V, f= 20 KHz, Input pulse width = 10uSec
See Electronics Buyers' Guide Semiconductors Section for more complete product listing.
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New Unitrode ESP
Switching Reguilator
Power Switch

Awvailable
off the shelf
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Thyristors, Rectifiers
and Capacitor
for Inveriers

6 new high speed Thyristors New fast recovery Rectifiers

€609 SWITCHES 1400A pk @ 5KHz <\ \ A396,400A Ave, 1200V, up to 10KHz
€509 SWITCHES 1000A pk @ 5KHz i [ (C ; A596,750A Ave, 1400V, up to 5KHz

New involute interdigitated pellet configura- €& j *  Companions to GE inverter SCR types €398,
tion allows more than double the frequency- , : g (509, C609. Better ratings and characteriza-
current capability of comparable competitive - : : tion than comparable competitive types.
types. b

€364,275A RMS, up to 600V, 10 ;:sec tq
£365,275A RMS, up to 600V, 20 j:sec tq ) :
For high speed, low-loss power switching in * ™ \§ ; Comml.ltatll'lg and SﬂUbbEl’

1-10 KHz range. CapaC|t0rS
€149,63A RMS, up to 600V, 10 and 20 sec tq “

C148 55A RMS, up to 1200V, 30 and 40 usec tq r - Metal-encased p.aper,. meta_lized pa_per and

" sl poly-carbonate film dielectric capacitors are
15° C cooler operation than compehtwe types p L available in a variety of case styles and several
at same case temperature; %"-28 stud mount . . lead terminations. Ratings from 0.1 to 150 uf

package. ] | and up to 2,000V DC.

For more information contact
General Electric Semiconductor, Electronics Park 7-49
Syracuse, N.Y. 13201

GENERAL (9 ELECTRIC
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Significant developments in technology and business

X-ray lithography
highlights move to
tiny IC patterns

While not yet out of the
laboratory, X-ray exposure
of sensitized wafers may
soon become practical

In the quest for smaller and smaller
geometries on integrated-circuit
masks, two techniques have been
pursued: the use of electron beams
and X rays instead of light for ex-
posing sensitized wafers. Both over-
come resolution problems by oper-
ating at much shorter wavelengths
than the ultraviolet light presently
used.

And now X-rays appear to have
features that may give them the
edge over electron beams, as well as

over conventional approaches.
These features include:

® Resolution of 0.1 micrometer.

® Depth of field of 10 pm, which
permits noncontact printing for
longer mask life.

mInsensitivity to dust particles and
other contaminants—critical factors
with conventional systems.

® Constant depth of exposure.

m Capability to be used with posi-
tive or negative resists.

Bell Laboratories, 1BM Corp., Lin-
coln Laboratories, and others have
been working with X-ray lithog-
raphy for several years, and now the
technique appears about to emerge
from the laboratory. Paul A. Sulli-
van, head of the micropattern rep-
lication group of the Ion Physics de-
partment at Hughes Research Labo-

ratories, Malibu, Calif,, and J.H.
McCoy, also a member of that
group, described recent advances at
this month’s Sixth International
Conference on Electron and Ion
Beam Science and Technology in
San Francisco.

Uses in logic, bubbles. Hughes re-
searchers have been working to pro-
duce surface-wave acoustic devices,
which typically require lines as nar-
row as 0.6 um, as well as microwave
field-effect transistors. The process
also appears suitable for ultra-high-
speed logic circuits and magnetic-
bubble memories.

Basically, the technique is to use
electron beams to make the masks
but to expose the wafers to X-rays,
which, Sullivan says, will permit 0.2-
pm resolution, compared to the 0.6-

ZIIIIIIII TIPS I PSS I I II SIS IIIIIIIII IS II I P s

GROW BOROSILICATE GLASS.
DIFFUSE BORON.

Au 0.5 um

"
i

360 um

B NN

EXPOSE AND DEVELOP PHOTORESIST.
EVAPORATE CHROME-GOLD.

=

ETCH GLASS.
ETCH SILICON ONE SIDE.

B NN

IR AR ARRRR AR RN RN NN SN
aen - oo

LIFT OFF GOLD.
APPLY PHOTORESIST MASK FOR WINDOWS.

0.5um %

DEPOSIT PYROLYTIC OXIDE. ETCH OXIDE ONE SIDE.

REMOVE RESIST.
1.0um = ARALITIOS PR M AN D4 EXDOND =
] ] | i

DEPOSIT 0.05 um OXIDE. SELECTIVE ETCH SILICON.

APPLY PHOTORESIST.
I SILICON 1 BORON-DOPED Si GLASS SILICON OXIDE PHOTORESIST BN GOLD (Au)

X-ray mask fabrication. Gold-on-silicon masks for X-ray exposure are made much like conventional silicon wafers. The mask is written with
electron-beam techniques, however, and must be etched to a thickness of a few micrometers.
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pm limit of present electron-beam
photolithographic technology.

The X rays used are soft (8 kilo-
volts) and present no health hazard,
being unable even to penetrate hu-
man skin, says Sullivan. They are
generated by high-energy electrons
hitting a target (Hughes has used a
3-kw Balzers electron-beam eva-
porator with an aluminum target).
Their wavelength is 8 angstroms,
compared to the 4,000 & of the ul-
traviolet. A thin (8-um) aluminum-
foil heat shield is required between
the target and mask, which are
about 8 centimeters apart.

The gold-on-silicon mask has a
thermal coefficient that matches the
thermal properties of the silicon wa-
fers used for the device. The mask
substrate is 2 to 5 pm thick.

Alignment. A scanning electron
microscope is used to write the pat-
tern on the mask. The relative slow-
ness of this process is not a serious
limitation, says Sullivan. He feels

that the previously difficult problem
of mask-alignment has been solved
by his approach’s accuracy, kept
within 0.1 pm.

His system uses a complex opto-
electronic technique to align regis-
tration marks on the mask and wa-
fer. Exposure requires less than 2
minutes over a 2.5-cm wafer for fast
resists and the relatively high power
of 9 kilowatts.

The X-ray technique appears to
overcome some fundamental prob-
lems with electron-beam exposure
of wafers, notably distortion caused
by imperfect fields, backscattering
of electrons from a substrate, and
the necessity to keep the substrate in
a vacuum. For these reasons, Sulli-
van thinks that X rays will ulti-
mately prove superior for making
devices with submicrometer dimen-
sions.

He also feels that the simplicity
and relatively low cost may well
lead to far wider utilization of the

ultrahigh resolution capabilities of
masks made by scanning-electron-
beam lithography. O

Commercial electronics

Oil-locator accepts
1,024 input channels

There was a time when electronic
oil-exploration systems brought site
information to a computer, but now
at least two companies are taking
the computer to the site. Heretofore,
the average number of information
channels that funneled into this type
of computer was 48; however, Geo-
physical Systems Corp., Pasadena,
Calif., has developed Geocor II, a
system that accepts 1,024 input
channels for what is claimed to be
the highest resolution available for
mapping geological structures.

Responding to criticism that outside
business pressures make him
unable to devote full energy to IEEE,
the institute’'s president John Guar-
rera has stated that he can handle
his presidential duties. The situ-
ation, unusual for the staid IEEg, in-
volves a series of problems plaguing
SaCom, the microwave-equipment

|IEEE president John Guarrera insists:
“l can do the job” despite business problems

and communications-terminal firm
Guarrera heads. The critic calling
for Guarrera’s resignation has been
Irwin Feerst, whose self-financed
newsletter regularly needles IEEE
management.

Subpoena. Guarrera's business
problems consist of an investigation
of SaCom’s underwriters by the
Securities and Exchange Commis-
sion that included a subpoena of fi-
nancial records, plus a complicated
change of auditors that has intensi-
fied his financial woes, plus a fiscal
year of heavy losses. However, he
denies that the Sec private order for
investigation either reflects
wrongdoing by SaCom or impinges
on his ability to head the IEEE.

““It's correct that | could easily de-
vote more time to IEEE because this
job is endless and would not be
possible to do without the support of
the executive committee and the
headquarters staff. But I've done a
reasonably good job, though I'm
concerned with the company,”

Guarrera states. ‘| really don’t think
I've neglected either my IEEE respon-
sibility or my companies financial
interests.”

Because the sec will not release
information on an investigation in
progress, the only details on record
indicate the commission is looking
into the circumstances of public
offerings of SaCom’s common stock
on Oct. 31, 1972.

For his part, Guarrera says that
he's in the dark about the exact na-
ture of the sec probe, but he does
expect the situation to reach some
conclusion in about two months.

Meanwhile, the executive board
and staff of IEEE have not echoed
Feerst’'s charge that Guarrera is too
preoccupied to be effective as pres-
ident. Comments Donald Fink, IEEE
general manager, ‘“We’re not con-
vinced that the president has ne-
glected his duties; John Guarrera
has enough energy to make himself
felt here. We're not running scared
at IEge.”’ O
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Portable oil locator. Developed by Geophysical Systems Corp., the Geocor Il can be used

to locate geophysical faults as well as oil deposits.

Texas Instruments, which started
in oil exploration and then
branched to computers and semi-
conductors, introduced its on-site
processing system, called Timap,
last October at the Society of Ex-
ploration Geophysicists meeting in
Mexico City. Timap has a 256-chan-
nel capability, and normally oper-
ates with full 32-bit final correlation.
It also has such peripherals as disks,
tape drives, printer, and electrostatic
plotter. Geophysical Systems, how-
ever, claims that its 1,024 input
channels give higher resolution.
“We gather single-bit information
but cross-correlate it against a full
16-bit envelope,” says Robert Fort,
Geophysical Systems vice president.

And the company points to the
advantage that, rather than depend-
ing on a central computer for batch-
processing, Geocor II is a real-time
acquisition system in a self-con-
tained exploration van. Right in the
field, it produces a two- or three-
dimensional plot on a Varian Data
Machines Statos electrostatic
printer.

Ears to the ground. The Geocor II
system uses a Varian V-73 com-
puter, plus a Geosystems array ter-
minal and special high-speed fast-
Fourier-transform processor. Fort
says the fast-Fourier transform is vi-
tal to provide the necessary high-
speed compression of the large
number of inputs.
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To use the system, large numbers
of Geophones are arranged around
a vibrator that “chirps” the earth’s
surface for 24 seconds at a fre-
quency of 10 to 60 hertz. The system
includes feedback so that the com-
puter adjusts the chirp frequency for
best definition.

Transmitted shock. The Geo-
phones also collect shock waves
transmitted from the van. As these
waves bounce off strata in the
ground, the system processes them.
This information can then be dis-
played on line or stored for later
printout. The display will be a new
22-inch wide Varian Statos printer;
the model 15 is now used. Cathode-
ray-tube terminal, line printer, and
magnetic tape are also provided.

The system is now undergoing
field tests in California’s San Joa-
quin Valley and is claimed to have
located both known and new re-
serves in a previously well-explored
area. O

CRTs for data add
cheap color display

Although color CRT data displays
have been available almost as long
as color TV, relatively few customers
have been willing to pay the pre-
mium asked for them and their ac-

companying convergence circuitry.
But engineers at two Midwest firms
have developed a shortcut to low-
cost color data displays that will, for
some applications, yield the color
feature for less than double the cost
of monochrome. And since the color
is implemented in a standard
monochrome tube, color displays
with 80-character line resolution
will for the first time be available in
screens as small as 8 to 12 in.

The concept is simple: use stripes,
bands, or blocks of different phos-
phors on selected screen areas of a
standard monochrome CRT. Called
Programmable Color by its develop-
ers, the technique is useful only for
applications where data is presented
in fixed formats. The technique is
being implemented for the Miratel
division of Ball Brothers Research
Corp., St. Paul, Mo., by tube-maker
Clinton Electronics Corp., Rock-
ford, I1l.

Miratel pegs the price of a
monochrome 12-inch data display
between $100 and $150, “depending
on quantities and options,” says
George H. Wagner, director of mar-
keting “and 10 times that for a
Shadow-mask display with ade-
quate convergence to yield the reso-
lution required for 80-character
lines. Programable color displays
will sell in the neighborhood of $200
each in lots of 500, roughly a two-
thirds increase over monochrome.

Clinton is putting down phos-
phors of a particular color in a par-
ticular area. The user can’t change
the color of an area at will as he can
in a Shadow-mask tube. “But you
can’t get anywhere near the degree
of resolution in a Shadow mask,”
says Alan D. Bedford, Miratel’s
chief engineer. “You’re limited by
the size and spacing of phosphor
dots, and the typical spacing be-
tween like-color dots is 22 to 29 mils
in the popular color tubes.” Since
monochrome has no dot-triad struc-
ture, beam size is the only limiting
factor, and dot size for monochrome
CRT displays is 12 to 15 mils.

The two firms have seen the most
interest for colors laid down in col-
umn formats for terminals used for
stock market, inventory control, and
banking applications, and for the fa-
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miliar airline display of flight num-
ber, destination, and status. ‘“Hori-
zontal, or row, formats are also
possible,” says Carl G. Phillipps,
sales manager at Clinton. “Medical
instruments, for example, might use
a two-stripe horizontal display
where the trace is normally green.
Shifting the trace to the red band
would be used to indicate an alarm
condition.” Long- and short-decay
phosphors could be provided in the
same tube for other medical appli-
cations, he adds. And because phos-
phors can be put down in any con-
figuration, circles and checkered
formats are available for manufac-
turers of electronic games.

Since the technique essentially
relies on relatively simple standard
monochrome drive circuitry, col-
umn format displays can be retro-
fitted into unmodified monochrome
chassis already in the field. “Modi-
fications, if any, would be made in
the software,” he points out, but
“for row-format programable color,
we’d have to do some stabilization
of the vertical-deflection and high-
voltage circuitry to make sure the
characters fall within the stripes of
color.” 0O

Trade

Japan’s share down
as U.S. imports drop

First-quarter U. S. imports of home-
entertainment electronics dropped
to $371 million, a 7.4% decline from
the $401 million reported from Jan-
uary to March, 1973, according to
the U. S. Department of Commerce.
Foreign suppliers’ shares of the
U. S. audio-video equipment mar-
ket ‘also underwent some drastic
changes, as shipments from Japan,
the leading foreign supplier,
dropped an unprecedented 26% or
$66 million to a $190 million total
for the quarter. At the same time,
large dollar gains were posted by
Taiwan and Korea, the agency re-
ported, confirming an earlier fore-
cast [Electronics, March 21, p. 36].
Taiwan, second-largest U. S. for-
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U.S. IMPORTS OF CONSUMER AUDIO d

U.S. Imports of Consumer Audio and Video Products by Country of Origin
(thousands of dollars)

Jan.—March  Percent Jan.—March  Percent Jan.—March  Percent

1972 of total 1973 of total 1974 of total
Japan $257,791 70.3 $255,987 63.9 $190,223 51.2
Taiwan 46,711 12.7 60,179 15.0 86,940 234
Hong Kong 21,658 5.9 22,606 5.6 24,502 6.6
Korea 2,589 0.7 6,533 1.6 19,142 5.2
United Kingdom 18,945 512 19,530 49 17,565 4.7
Canada 5,980 1.6 8,629 21 9,130 2.5
Singapore 2,479 0.7 5,064 1.3 8,048 22
West Germany 3,743 1.0 4,858 1.2 5,980 1.6
Brazil - 0.0 2,773 0.7 5,294 14
Mexico 4,328 12 7,507 1.9 3,141 0.8
Others 2,494 0.7 7,383 1.8 1,306 04
Total $366,718 100.0 $400,949 100.0 $371,211 100.0

—Source: Bureau of Census |

eign supplier, posted a 44% gain in
shipments with an $87 million total.
Imports from Korea, almost exclu-
sively by rapidly expanding Ko-
rean-Japanese joint operations, reg-
istered the largest gain of any
country, rising 193% to $19 million.
The increase pushed Korea up from
sixth to fourth place, displacing the
United Kingdom and ranking it
right after Hong Kong (see table).

Prices up, imports down. The de-
cline in value of imports came de-
spite significant increases in unit
prices of imports. The Government
says that a representative sampling
of unit import prices shows that
auto radios from Hong Kong cost
$13.72, compared to $8.40 each in
the first 1973 quarter. Similarly,
tape players for automobiles from
Taiwan rose to $17.22 from $14.55;
Japanese color-Tv receivers with
screens of 10 inches and smaller
climbed to $170.33 from $160.16,
while Korean-made monochrome
TVs of the same screen size rose to
$52.25 from $50.75.

- Imports of color Tvs, the product
in which the U.S. remains most
competitive, declined almost 14% to
250,000 units. Unit decreases were
also registered in radio/phonograph
combinations (down 55.3%), home

radios (down 21.9%) tape record-
ers/players (down 19.6%), phono-
graph/record player/turntables
(down 19.6%). Minimal import
gains during the first quarter were
made in auto radios and mono-
chrome TVs. O

Components

DIPs go to thin film
at thick-film prices

Thin-film resistor networks deliver
higher precision than their thick-
film counterparts, but users have al-
ways had to pay for that precision.
Both types have been available in
dual in-line packages recently. Now
TRW/IRC Fixed Resistors is taking
aim at both thick-film and discrete
carbon-composition resistors with a
soon-to-be-introduced line of thin-
film networks housed in DIPs.
TRW/IRC’s line of resistor net-
works, made of tantalum thin film,
is intended to be price-competitive
with thick-film networks. The tanta-
lum process, an offshoot of one used
currently by IRC for custom IC net-
works, could also be used for re-

Electronics/May 30, 1974



For a demonstration circle 165 on reader service card

Circle 33 on reader service card

THE 577 CURVE TRACER....

A NEW WAY TO MEASURE
COMPONENT CHARACTERISTICS.

For years the Tektronix Curve Tracers
have been meeting the exacting measure-
ment needs of the semiconductor indus-
try. The same measurement techniques
can be applied with equal success to
electronic components such as: switches,
relays, connectors, incandescent lamps,
fuses, gas discharge devices, small
motors, capacitors, inductors, resistors
and transformers.

One unique advantage of the curve
tracer is its ability to reveal non-linear
resistance. When you think of it, all
resistances are non-linear if viewed over a
large range of current or voltage. Often
this nonlinearity is of critical importance.
While an ohmmeter yields only a single,
fixed point on the resistance curve, the
577/177 plot current versus voltage at any
desired level. Or, it plots the resistance
over a wide range of input levels.

The 577/177 measures dynamic resis-
tance from less than 0.001 € to over
1,000,000 MQ. This means that you can
measure the low resistance of circuit
board runs, connectors and closed con-

tacts; or the high resistance between cir-
cuit board runs, adjacent connectors and
open contacts.

The movement of a relay armature in
the magnetic field generates a forward
voltage on closing, and a back voltage on
dropout. Relay coil resistances, pull-in
voltage, pull-in current, dropout voltage
and dropout current can all be viewed on a
single display using the 577/177 with CRT
storage.

577/177 with storage module D1 .. $2495

Let us help you make your measure-
ments. To see this curve tracer, call your
local Tektronix field engineer; he'll be glad
to demo one for you. If you prefer, for
additional information write Tektronix,
Inc., P.O. Box 500, Beaverton, Oregon
97005. In Europe, write Tektronix Ltd.,
P.O. Box 36, St. Peter Port, Guernsey, C.1.,

N

TEKTRONIX
- committed to
technical excellence
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sistor-capacitor networks, as well as
resistor networks.

IRC has adapted its thin-film tech-
nique for rough-and-tumble appli-
cations that precision thin film is sel-
dom used for: pull-ups, pull-downs,
line terminators, ladder networks,
attenuators, and current-limiters.
What’s more, at 40 to 45 cents each
for 14- and 16-pin DIPs in quantities
of 10,000, prices will be competitive
with those of thick film.

The thin-film technology offers
advantages over thick film in noise,
tracking, and temperature coeffi-
cient, “but this doesn’t seem to be a
key advantage in penetrating the
commercial market,” says Sylvester
Mattie, network-development man-
ager of TRW/IRC Network Oper-
ations, Philadelphia, Pa. “There
does seem to be an advantage in sta-
bility over the long term,” and IRC is
generating 10,000-hour data for the
parts’ July introduction. With 8,000
hours logged on prototype networks,
drift over load life at maximum
rated power (0.125 watt/resistor) is
running 0.25% typically and 1.0%
maximum, he says.

The firm is using a modification
of the tantalum-nitride process de-
veloped by Western Electric and
currently used by several manufac-
turers, including IRC, for precision
resistor networks and custom-IC net-
works.

The process. A tantalum-nitride
resistor film is sputtered onto a
99.5% alumina-ceramic substrate.
For the commercial parts, IRC evap-
orates nichrome onto the tantalum,
copper onto the nichrome, and
flashes the copper with palladium
for protection. Terminal pads and
then resistor areas are photolitho-
graphed onto the substrate and
etched out.

The key to the competitive cost is
the number of networks processed
on a single ceramic blank. IRC ob-
tains 48 networks from a 2'2-by-3%2-
inch substrate and is planning to
double that output by moving to 4-
by-4-inch blanks and a larger
sputterer later this year. “The thick-
film producer can’t generally screen
over that large an area with the ac-
curacy and yields that we get,” Mat-
tie says. “He’d have to .adjust more
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and cut in longer to get up to the fi-
nal ranges he needs.”

Trimming for resistor adjustment
is done before the plate is laser-
scribed and broken into networks,
and the plate is screened with a sol-
der paste for fitting into lead frames.
After firing to connect pads to ter-
minals, the individual networks are
packaged in molded TO-116 DiPps.
First parts will be seven- and eight-
resistor networks, rated from 51
ohms to 100 kilohms, and 13- and
15-resistor nets ranging from 51
ohms to 51 kilohms with a common
terminal. O

Computers

Micro CPU smartens
dumb remotes

A remote data-acquisition and
monitoring system developed for
utilities illustrates how the new
breed of microprocessors-on-a-chip
will be increasing the intelligence of
dumb terminals. And in the process,
it shows how to ease the work load
on both computer and personnel at
complex central master stations.
With initial units to be shipped in
July, Quindar Electronics Corp.,
Springfield, N.J., now has developed
its smart remote terminal to handle

basic data reduction, thereby taking
the load off the central monitoring
computer to which it is tied. More-
over, the terminal can also perform
programed control functions that,
until now, had to be relayed in
proper sequence from the central
master station. Thus, the remote ter-
minal can on its own be involved in
such things as the sequential start-
ing and stopping of power gener-
ators.

“It’s a big change for us,” declares
Stanley Green, Quindar’s manager
of research and development. A
long-time supplier of remote data-
monitoring gear for utilities and
pipelines, Quindar had relied on
multiplexed digital signals contain-
ing the monitored data to be sent
back over telephone lines to a mas-
ter station. Years earlier, Quindar
had switched to the digital control
from discrete tone generators.

Bogged. “We originally went to
the digital system because, as sys-
tems became more complex, the
number of tone channels got very
large,” explains Green. “But even
with a fairly large computer, the sys-
tem could become data-logged be-
cause the dumb remotes had to send
everything back to the master sta-
tion.” The result was that even the
master station became bogged down
when responding to the needs of
many remote stations.

With a micro-processor—National

ment and materials.

Wanted: telecommunications-equipment data

The government of Iran has embarked on an ambitious tele-
communications effort for which it is seeking information from U.S. com-
panies. The Program Management Office in the Iranian Government Min-
istry of Posts, Telegrams, and Telephones is helping set up that ministry’s
microwave telecommunications system.

For that system, plus a communications-satellite system, the PMO is ask-
ing for two copies of sales literature, technical brochures and other engi-

neering information that will help in specifying telecommunications equip-

“Our interests lie in every aspect of telecommunications,” a PMO official
says, including: power supplies; prime movers and generators; multiplexing
equipment; rectifiers; ac-control panels; antenna systems and towers; vhf,
uhf, and microwave radio-relay equipment; and trans-horizon radio-relay
equipment. The PMO also needs information about audio-visual equipment
required for a technician-training program.

Interested companies should write to E. C. McCollogh, executive direc-
tor, Program Management Organization, Ministry of Posts, Telegraph, &
Telephones, Imperial Government of Iran, Tehran.
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All components are fully accessible.

“Reliability and maintainability count, too.
| want a generator that works! But in case
it needs service I'd like to specify plug-in
sockets for dual in-line IC’s, and a parts list
minus factory widgets. If | put my money
(ol{}é/)our model, will my QC man hate me?”

Upper trace: Constant Duty Cycle pulses over a
10:1 frequency range.
Lower trace: Normal pulses over same range.

"“Standard pulses with predetermined width
are fine for most requirements, but when
I'm changing repetition rates | have to fid-
dle with the width control to make sure that
| don't lose the pulse. Does your ‘Constant
Duty Cycle’ mode let me set width as a per-
cent of pulse period so | can change rep
(r$tée§)without tweaking the other controls?”

Upper trace: distorted, noisy input.

Lower trace: pulse generator output (Pulse
Amplifier Mode).

“My application calls for pure pulses with a
bare minimum of overshoot and squiggles.
And | need to clean up distorted signals —
you know, send in a crummy pulse train
and get out a nice squared-up pulse with
the offset, amplitude, and rise/fall times
I've set up on the generator. Can do?”
(YES)

A single control selects all 7 modes.

“That Duty Cycle mode could come in
handy, but | also want the regular pulses
that I'm used to, and double pulses, and
50% squarewaves to 50 MHz. How about
trigger, gate, triggered double pulse, and
pulse shaping? (And all of these modes
(YES)

better be easy to set!)”

Four SERIES 20 models are available from
$575.

“Your $1095 P25 Pulse Generator has it
all, including simultaneous positive and
negative outputs, each with adjustable d-c
offset and variable rise/fall times from 5
nanoseconds. But if | only need a single
output or faster, fixed rise times, am | out
of luck?” (NO)

ask a50-MHz pulse generator these 5 questions

if the answers are yes, yes, 10, yes, no,
iSINTERSTATE

the Interstate man with all the answers is John Norburg—call collect (714) 772-2811

@
(3 @

INTERSTATE ELECTRONICS CORPORATION

Subsidiary of A-T-O Inc

U.S. HEADQUARTERS: Dept. 7000, Box 3117, Anaheim, CA. 92803: OVERSEAS SALES OFFICES: AUSTRALIA, Parameters Pty., Ltd.: BELGIUM-LUXEMBOURG, Regulation-Mesure S.P.R.L.:FINLAND,

Havulmna Oy: FRANCE, Tekelec Airtronic, S'A.:
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|TALY Tekelec Airtronic: ISRAEL, Radat International Company Ltd.:
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Eum Electronic Instruments Ltd.: WEST GERMANY Tekelec Airtronic GMBH: CANADA, Radmmcs Limited.

JAPAN, Asahi & Co.,
EDEN, M. Stenhardt AB. TSWITZERLAND Traco Tradlng Co.,

Ltd.: NETHERLANDS Tekelec Airtronic, N.V.: NEW
Ltd.: UNITED KINGDOM,

WX U.S.A. 910-591-1197 TELEX U.S.A. 655443 & 655419
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Microprocessors drive to Detroit

With automakers accepting the role of minicomputers in their manufac-
turing and assembly operations, it is certain they will soon be seriously ap-
plying microprocessors as well. The Process Interface division of Process
Computer Systems Inc., Flint, Mich., for example, has proposed a micro-
processor ‘‘renovation’ of an existing carburetor-test facility at a Ford Mo-
tor Co. plant.

A microprocessor at each test stand would acquire data and perform a
limited amount of preprocessing, then send the information back for the
more detailed numerical analysis and decision-making to a central General
Electric 4060 that Ford already has on hand. Now, the Ge machine is host to
some 55 test stands and is close to the limits of its capabilities. Micro-
processors, could readily accommodate some 90 stands, and the system
could probably be expanded even more.

By contrast, a system recently installed by General Motors’ Rochester
Products division, Rochester, N.Y., uses a SPC-16 minicomputer from Gen-
eral Automation Inc. at each of more than 100 test stands. The minis handle
data reduction and analysis, but because, among other things, each has
more memory than a microprocessor has, it probably costs more per sta-
tion.

If the GE computer were not available, a Process Computer Systems
spokesman says the job could be handled by a pair of minicomputers—one
for communications, and the other for the actual data manipulation and

analysis.

Semiconductor’s IMP-16 central-
processing unit—designed into the
remote stations, plus “special buf-
fering for the power utility environ-
ment,” the remote station only
sends back the data it has to. This
could include such things as the
monitored points that fall out of
present limits or indicate changes in
the system’s status.

Green points out that buffering
for the microprocessor is extremely
important and that it would be pro-
hibitively expensive to buffer an off-
the-shelf minicomputer to withstand
the sharp transients found on power
lines. All essential programing of
limits is done in a 4,096-bit read-
only memory. Transitory informa-
tion for calculations, such as read-
ings from analog transducers, are
stored in 1,024-bit random-access-
memory chips.

Over-all view. The system itself
consists of plug-in printed-circuit
boards, containing such items as the
four-chip central processor plus the
buffering ROMs and RAMs, analog-
to-digital conversion, multiplexer,
and a transceiver/modem card,
which transmits the digital signals
over voice-grade telephone lines.

Coding of the signals is done in
software, rather than in hardware,
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Green says. Quindar uses a 16-bit
word in its system to “tag” events
with time from an absolute time
source. This couldn’t be done by the
older, hard-wired remote stations,
he says. Now, if a disturbance oc-
curs in a power grid, for example,
the events can be tagged with a time
base so that a history of the event
can be reconstructed to millisecond
accuracy.

Typical instruction times must be
executed within 8 to 10 micro-
seconds, says Green, which can be
easily done by the National part. As
for programing the microprocessor,
Green reports this has been remark-
ably simple so far. O

Military electronics

MARS gears up
for new fighters

To cut the costs of ultra-sophis-
ticated military aircraft, the Penta-
gon is looking at a new class of
lightweight fighters. And a key ele-
ment in such aircraft would be a
lightweight radar, such as the mod-
ular attack radar system (MARS) de-

signed by Rockwell International’s
Missile Systems division.

The R209A, a multimode radar
weighing less than 350 pounds,
could be Rockwell’s ticket to as
many as 1,000 orders—if military
programs being proposed take off
and if Rockwell can beat the West-
inghouse and Hughes designs.

Part of the Pentagon’s interest in
new air-combat fighters stems from
the excellent performance of light-
weight but fast and maneuverable
Mirage fighters against sophis-
ticated MIG-21s in the Yom Kippur
War. Cost is also a factor.

The Navy and Air Force are wor-
ried that they won’t be able to buy
enough of the sophisticated but ex-
pensive F-14 and F-15 multimission
fighters to equip their forces. The
lightweight contenders are North-
rop’s P530 Cobra international
fighter, and the experimental North-
rop YF-17 and General Dynamics
YF-16. Although limited in appli-
cation mostly to air combat, these
planes can cost only half as much as
the $20 million of the F-14 and
F-15.

Capability. The radar is a vital fac-
tor in the aircraft, which may only
be armed with cannon and Side-
winder-type missiles. George J.
Widly, assistant chief engineer for
Rockwell’s Missile Systems division,
Anaheim, Calif., says the radar
could range from none at all—highly
unlikely—to the ultimate Sparrow
capability. He suspects the optimum
will be just below the ultimate, and
that’s where MARS could fit.

The first demonstration of the
YF-17, rolled out last month by
Northrop, contained a simple range-
only radar built by Rockwell from
scratch in eight months for only
$165,000 for two units. Widly thinks
a more capable radar will be built
for production aircraft, however.

The company-funded MARS is ba-
sically aimed at air superiority, with
options for ground-support oper-
ations. For air use, it includes rejec-
tion of both fixed and moving
ground targets, something that
Widly says is not available on pro-
duction radar. Its display is also un-
usual, a daylight TV-type screen
with no windshield-wiper effect. Its
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Cost Effective Solutions to
. Semiconductor Test Problems

GENERAL PURPOSE IC TESTER
COMPUTEST 716A

Low-cost parametric and
functional tester for digital
and linear circuits

DIGITAL CIRCUIT TESTERS
- COMPUTEST 720 SERIES

Provides complete DC parametric
. and functional verification of digital IC's

LINEAR CIRCUIT TESTER
COMPUTEST 735

Tests operational amplifiers,
regulators, comparators, sense
amplifiers and custom linear circuits .

BENCH-TOP MEMORY TESTERS
- COMPUTEST 901 SERIES

Provides real-time verification of

- semiconductor memory performance
from the device to the

- complete memory systems level -

FOR APPLICATIONS ASSISTANCE . . .

CALL US!

FREE!

Send for the Computest cat-

alog of Semiconductor Test
Equipment and our Semi-
conductor Program Library

NAME

N N L L e SRS T A B T LS B T
comMmpPANY ——

ADDRESS —
(o] | 1 £

STATE

Siemens Corporation
Electronic Systems Division

Computest Products
3 Computer Drive, Cherry Hill. N.J. 08002 (609) 424- 2400
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500,000 bits of read-only memory not be required, MARS uses doppler

provide storage and refresh the im- processing to detect moving targets.

age at a 60-hertz rate. The same dis- Mapping, tracking, and ground-

play can be used for such other sen- ranging are also offered.

sors as infrared. Digital mostly. Digital circuitry is
For ground support, which may used, except where analog tech-

News briefs

Six-foot solar-cell ribbons promise low cost

Gaining momentum in its effort to develop methods for fabricating low-cost
solar cells. [Electronics, April 4, p. 99], Tyco Laboratories, Waltham, Mass.,
with the aid of theoreticians at Harvard University in nearby Cambridge, has
fabricated single-crystal silicon solar cells in inch-wide ribbons up to six
feet long. Earlier ribbons were only about 18 inches long. Pulled from a sili-
con melt through a precision die in an ‘‘edge-defined film-fed growth'' pro-
cess, the ribbon is approximately 10 mils thick. Both this thickness and the
10% conversion efficiency means the cells are quite similar to solar cells
made with conventional crystal pulling, sawing, polishing, and diffusing
techniques. Both the National Science Foundation and NASA, through its
Jet Propulsion Laboratory, are sponsoring the research, which is in the sec-
ond year of a two-year effort.

Magnavox vice president nominated for IEEE president

The IEEE has made Arthur P. Stern, vice president and general manager of
the Advanced Products division of Magnavox Co., Torrance, Calif., its pres-
idential nominee for 1975. Joseph K. Dillard, manager for advanced-sys-
tems technology, Westinghouse Electric Corp., East Pittsburgh, Pa., has
been nominated for vice president of the institute.

Hotel/motel management gets RCA mini

The minicomputer that RCA Corp. rescued from the demise of its computer
operations is being applied by the company to a hotel-motel property-man-
agement system. The first such system has been installed at a motel in
Memphis, Tenn. Called Dataway, it automates such routine operations as
assigning rooms, keeping track of which rooms have been cleaned, con-
trolling the use of guests’ telephones, and keeping records. The basic sys-
tem, built by the Palm Beach division, Palm Beach Gardens, Fla., the old
home of RCA’'s computer plant, includes a 400-series minicomputer, dis-
play consoles, journal printers, and an interface for a private automatic
branch exchange.

Aegis system scores two hits

In some ways, RCA’s Aegis advanced fleet air-defense system may be too
successful. Out in the Pacific Ocean off the coast of southern California,
the system had its first sea-to-air successes during tests aboard the U.S.S.
Norton Sound. The system's phased-array radar twice launched Standard
missiles that intercepted a jet target drone simulating a missile attack. The
second shot, to the consternation of Naval officers, actually knocked the
expensive drone out of the sky when only a near miss within prescribed lim-

ll ' its would qualify as a kill.
call...

GENE LAVIELLE ...(415) 686-6660 . Diesel englng-anquzgr earmarked for refrigerator cars ]
, i PRD Electronics division of Harris Corp., which developed the Versatile

O Lrie Ot BUr uierhaions! SNSUICHIdR, Avionic Shop Test (VAST) system for testing Navy avionics, continues to
AUSTRALIA, SYDNEY 772-1655 branch out in automatic testing. The company says it has an order from the
ngémﬁi \éIRElTSNSAELS 0::/23/55271832 Railroad Owned Refrigerator Car Committee, Chicago, for three automatic
DENMARK, LYNGBY (01) 88 38 33 die§e|-engine diagnostic analyzers for tgsting diesel .generator.sets aboard
FRANCE, BOIS-COLOMBES 242.53.97 refrigerator cars. Several on-board monitors for spotting operating malfunc-
?S%'}“QN?E'L'H\E,?\ECK w“”ﬁﬁg?; tions will also be supplied. PRD, in Syosset, N.Y., has also been developing
ITALY, MONZA (039) 360021 for more than the past year a diesel engine diagnostic system for diesel-en-
JAPAN, TOKYO 03-503-3711 oA and:
NETHERLANDS, AMSTERDAM  020-717353 gine-and-truck manufacturer Mack Trucks Inc.
NORWAY, OSLO 41-22-85
SOUTH AFRICA, JOHANNESBURG 838-8531
SPAIN, MADRID 457 53 12
SWEDEN, TABY 08/7563900
SWITZERLAND, ZURICH 01/626662 »
UNITED KINGDOM, LONDON  01-902-5941 Electronics/May 30, 1974
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You always wanted a
low-cost voltage regulator & 3

to handle loads up to = Q\

100mA. Now you've got it. X

Why pay for power
capacity you don’t need?

The 78L Series is the newest
member of our growing family of
7800 positive 3-terminal voltage
regulators.

And because it has lower power
capacity, it has a lower price. About
S0¢ in 100-up quantities.

Low price, plus lower installation
cost, elimination of outboard resistors
and transistors, and reduced board
space, component count and system
design time—all make the 78L extra

economical.

Sulperior performance.With
self-protection, too.

With the 78L, you also get
output voltages of 2.6, 5.0, 6.2, 12
and 15. And two grades of product
with output voltage tolerance of 5%
and 10% over the full temperature
range, including effects of line and
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8 0ad regulation.

What’s more, internal
& current limiting and thermal
~ shut-down protects the device
- @ and the load circuit from
current and power fluctuations.

Because it’'s complete and

self-contained, it’s extra simple to
use, too. No calculations or design
time required. Just add normal line
de-coupling capacitor.

And you can use the versatile
'78L where you want. Power source.
Remote chassis. PC cards. Almost
anywhere.

The versatile 78L Series—both
in TO-92and TO-39—is now in stock
at your friendly Fairchild Distributor.
Contact him or your Fairchild Sales
Office for complete data.

v

Semiconductor Components Group, Fairchild Camera & Instrument Corp.,
464 Ellis St., Mountain View, CA 94040. Telephone (415) 962-5011. TWX : 910-379-6435.
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12 BIT A/D CONVERTERS . . .

MN5200 Series converters are:

Totally adjustment free. .. and factory trimmed.
Hermetically sealed 24 pin dip package.

Low Power. .. 700Mw.

High Speed ... 50usec conversion time.

+12 LSB linearity for 0 to 70C.

Available to full MIL operation —55 to +125C
(“H” Models only)

Prices:
MN5200 (1to24)...$225.
MN5200H (1 to 24) ... $375.

Available from
stock. Full tech-
nical data avail-
able. Write or
call . .. today.

Micro Networks Corporation
5 Barbara Lane « Worcester, Mass. 01604 / Tel: (617) 753-4756

40 Circle 40. on reader service card

Electronics review

~

MARS Is sophisticated. The tiny S band mi-
crowave microstrip IC replaces a large
waveguide used in earlier radars.

nology is faster or simpler. The
memory now uses Advanced
Memory Systems’ 4,096-bit ran-
dom-access memories, which have
61,440 bits on each of eight boards.
The drive to the traveling-wave-
tube output is from a microstrip mi-
crowave integrated circuit. The TWT
itself is unusual; it operates at only
15 kilovolts, instead of the 60kV of a
typical klystron, greatly dropping
transmitter stresses. Its output is 120
watts average and 4 kw peak. This
is relatively low, but Widly says,
“we put the brawn in the processor
instead of the transmitter.” In line
with that, Rockwell-made surface-
wave acoustic devices are used for
pulse-compression, and a time-do-
main filter performs rapid fast-Fou-
rier analysis of received signals.

The range for small targets is 20
nautical miles. The system operates
in the X band and has a mean time
before failure of more than 150
hours, while its modularity reduces
the mean time to repair to under 12
minutes. The mechanically scanned
antenna covers 2.8° azimuth and
3.3° elevation and has a gain of 33
decibels. O

Solid state

Motorola to slash
MECL prices

After reducing MECL 10,000 prices
at a steady rate of 15% per year
since 1971, Motorola is about to
slash them almost 45% in one fell
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swoop. The reduction, MECL mar-
keting manager Jack Burns says,
drops prices of ceramic gates from
$1.67 to 99 cents each in quantities
of 100.

The price drop is made possible,
at least in part, by an anticipated
greater efficiency and yield resulting
from Motorola’s imminent conver-
sion to 3-inch wafers in MECL.

About 90% of the price cuts are
for ceramics, but prices are also
being dropped from $1.42 to 79
cents each for plastic packages.
Burns says the move should pay off
in higher sales volume, particularly
for smaller systems.

MECL has not been moving as
fast as desired, and European and
Japanese sales have been better
than in the U. S. In fact, ECL sales
have hovered around the $35 mil-
lion mark for two years, and many
semiconductor authorities are look-
ing for little more than $40 million
in world-wide sales this year (Elec-
tronics, Jan. 10, p. 99).

But Burns is more bullish for this
year because of the advent of com-
puters using MECL. The new Con-
trol Data Corp. Cyber 170 series
uses MECL 10K (the earlier 70 used
emitter-coupled-logic circuitry
made with tiny, but discrete, transis-
tors).

The new Univac series, which will
also use 10K, has been delayed so as
not to affect the company’s present
line, but the computers will be intro-
duced later this year. Burns esti-
mates that worldwide ECL sales in
1974 will be $70 million, and the
U.S. will account for $45 million—
considerably increasing its share
from the 50% of the market it had in
1972. The total sales should hit $200
million in about four of five years,
he says.

Burns has also given a few more
details on the upcoming MECL
20,000 subnanosecond-logic family
that will start to appear in early
1975. The line will have both volt-
age and temperature compensation,
something 10K lacks, and will be in
a new high-density package that will
be both smaller and higher in pin
count to reduce the interconnect de-
lays brought about by the DIP con-
figuration. a
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When you talk about
high reliability hybrids,

(Quote a Highly
Reliable Source

— Raytheon/Quincy.

Did you know that we're
a leading source of high relia-
bility beam-lead and chip-and-
wire hybrid microcircuits?

Do you know why? Be-
cause 98% of Raytheon/Quincy
hybrids are purchased for
military and medical elec-
tronics applications-—the ones
that demand high reliability.
And you can quote us on that.

For complete data on
Raytheon hybrids, contact
Raytheon Company, Industrial
Components Operation, 465
Centre Street, Quincy, Mass.
02169. (617) 479-5300.
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2048-mt P/

Avalanche
Induced
Migration in action.
A 9-uS constant current pulse is
applied to a semi-conductor
diode junction, transforming the
diode, with resistance of greater
than 10'° ohms, into a conductor
of less than 10 ohms. This
diagram shows a cross-section of
an avalanched diode. Bits
created by AIM are permanent,
never returning to their
unprogramed state.

PROGRAMING

SENSE PULSE 3

PULSE TRAIN
APPLIED TO
ALUMINUM
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\/A
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/ 2;
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* ALUMINUM MIGRATION CAUSED
BY PROGRAMING PULSE
PERMANENTLY SHORTS EB
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AIM

technology

makes the difference.
Introducing the IM5604,
Intersil’'s new 2048 bit bipolar
P/ROM . . . the reliable one.
Avalanche-Induced Migration
— AIM — technology is what
gives it a leg up on fusible-
link P/ROMSs.This patented*
programing method is field
proven in over 3 years use,
and has created over 1 billion
memory bits. There has
never been a failure of a
programed AIM bit.

And AIM technology helps at
the programing stage, too.
With it, you can fully program
a 2048-bit memory in less
than one second, and
consistently get the highest
known programing yield of
any method.

*U.S. Patent No. 3,742,592

Check

the specs and see.

The IM5604 is easy to use,
with the same pinout as other
2048 P/ROMs. It's fully de-
coded and organized 512
words by 4 bits. Typical ac-
cess is 50nS, it requires less
than 275 uW per bit, and will
drive an output load of 16mA
at 0.45 Volts. It has DTL and
TTL-compatible inputs and
outputs. And it comes with
resistor pullup (IM5604) or
active pullup (IM5624) output
options.

That's right.
Delivery NOW.

Today. They're in stock at In-
tersil distributors, waiting for
you to come get them. Here
are price and package de-
tails.

Temperature Package Price
Range (16 pin) (100-999)

Oto + 75°C Dual-In-Line $ 45.00

=565 10 +125°C Dual-In-Line $ 80.00

Get ‘'em here.

Intersil stocking
distributors.

Elmar/Liberty Electronics.
Schweber Electronics.
Semiconductor Specialists.
Weatherford.

Intersil area sales offices.
Boston (617) 861-7380.
Chicago (312) 371-1440.
Los Angeles (213) 532-3544.
Minneapolis (612) 925-1844.
New York (201) 567-5585.
San Diego (714) 278-6053.
San Francisco Bay Area
(home office) (408)
257-5450.

Upstate New York

(315) 463-3368.

Representatives in all major
cities.

Engineering opportunities.

Write or call John
Waller, Intersil, Inc., 10900
North Tantau Ave., Cuper-
tino, CA 95014. Phone (408)
257-5450.
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Not justasecond source. But¢

Introducing Harris

Here they are—22 device types offering true alternate-
source availability for 54C/74C CMOS. Combined with our
existing 4000 series and custom LSI capability, addition of
these new units makes Harris one of the few suppliers with
total CMOS capability. So, choose from our 54C/74C
series—44 devices with more on the way.

Our 54C/74C series, designed to reduce system costs, is
pin-for-pin and function-for-function equivalent to T2L 7400
devices. Among their cost-saving features are low power
supply requirements, less power supply regulation, fewer
bypass capacitors, simpler design, and simplified power

distribution. The units also offer high noise immunity—
typically 45% of supply voltage, and they have a guaranteed
1V noise margin. This means that 1V of noise at the input
will not cause the output to rise beyond T2L levels. As a o
result, logic errors are less likely.

Applications are easy, too, with industry standardized
input and output characteristics. Experience acquired with
the 7400 series can also be applied directly to use of the
54C/74C's. For details, see your Harris distributor or
representative.

WHERE TO BUY THEM: ARIZONA: Phoenix—Hamilton, Liberty, Weatherford; Scottsdale—HAR (602) 946-3556 CALIFORNIA: Anaheim—Weatherford; El Segundo—Liberty; Glendale—Weatherford; Long Beach—

HAR (213) 426-7687, Mountain View—EImar; Palo Alto—Weatherford, HAR (415) 964-6443; Pomona—Weatherford; San Diego—Liberty, Weatherford COLORADO: Commerce City—EImar; Denver—Hamilton;
Englewood—Weatherford CONNECTICUT: Danbury—Schweber; Norwalk—Harvey FLORIDA: Hollywood—Hamilton. Schweber, Melbourne—HAR (305) 727-5430 GEORGIA: Atlanta—Schweber; Norcross—Hamilton -
ILLINOIS: Elk Grove Village—Schweber; Schaumburg—HAR (312) 894-8824; Schiller Park—Hamilton INDIANA: Indianapolis—Pioneer KANSAS: Lenexa—Hamilton MARYLAND: Baltimore—Hamilton; Ro_ckwlle—

Schweber MASSACHUSETTS: Burlington—Hamilton, Lexington—Harvey; Wellesley—HAR (617) 237-5430 MICHIGAN: Livonia—Hamilton; Troy—Schweber MINNESOTA: Edina—Hamilton, Schweber; Minneapolis—

HAR (612) 432-6111 MISSOURI: Hazelwood —Hamilton NEW JERSEY: Cedar Grove—Hamilton; Mt. Laurel—Hamilton; Somerset—Schweber NEW MEXICO: Albuquerque—Hamilton. Weatherford NEW YORK:

East Syracuse—Hamilton; Melville—HAR (516) 249-4500; Syracuse—HAR (315) 463-3373; Rochester—Schweber, Westbury—Schweber; Woodbury—Harvey NORTH CAROLINA: Raleigh—Schweber OHIO:
Beachwood—Schweber; Cleveland—Pioneer; Dayton—Pioneer, HAR (513) 226-0636 PENNSYLVANIA: Wayne—HAR (215) 687-6680 TEXAS: Dallas—Hamilton, Weatherford, HAR (214) 231-9031; Houston—

Hamilton, Weatherford UTAH: Salt Lake City—Hamilton WASHINGTON: Seattle—Liberty, Weatherford WASHINGTON, D.C.: HAR (202) 337-3170 CANADA: Mississauga, Ontario—Hamilton; Montreal, Quebec—

Hamilton; Ottawa, Ontario—Hamilton

LEGEND FOR HARRIS SALES OFFICES & DISTRIBUTORS: Elmar Electronics (Elmar); Hamilton Avnet Electronics (Hamilton); Harris Semiconductor (HAR); Harvey Electronics (Harvey); Liberty Electronics
(Liberty); Pioneer Standard Electronics (Pioneer); Schweber Electronics (Schweber). R. V. Weatherford Co. (Weatherford)
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source withtotal CMOS capability.

Our 4000 (S) series offers you the fastest, low-power logic
devices available today. With 10-volt power supplies, speeds
are typically twice that of comparable IC's. Power supply

- range is 3 to 15VDC, while noise immunity is typically 45%
of supply voltage. Other advantages are low power
dissipation and elimination of SCR latch-up problems. All
units are pin-for-pin compatible with the CD-4000A series.
And you have a choice of high-speed or direct CD-4000A
replacement characteristics. To order a high-speed unit just
add the suffix “S” to the HD-4000 part number (HD-4000S).
For a direct CD-4000A replacement add an “A” to the
number (HD-4000A).

New 54G/74G Series

In addition to the HD-4000 series, we offer the HD-4800
group of Harris proprietary devices. Among these devices
are six units which together comprise the first family of
three-state CMOS interface circuits available. By providing
the ability to regulate the state of hard wired outputs, these
interface circuits permit an extremely high level of flexibility
in buss oriented systems design. These units also have
buffered outputs for driving high capacitive lines and T2L
directly. When four circuits are utilized, they permit the user
to perform logic translation (i.e. MOS to T2L) directly at the
buss line. For complete details on our 4000 and 4800 series,
see your Harris distributor or representative.

Harris
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HARRIS
SEMICONDUCTOR

A DIVISION OF HARRIS - INTERTYPE CORPORATION

P.O. Box 883, Melbourne, Florida 32901
305) 727-5430
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HECKTT

WHICH BRIDGE RECTIFIER MANUFACTURER GIVES YOU THE MOST FOR YOUR MONEY?

1—Which is the first and only company using flame-retarding materials (classified 94V-0)

2—Who can replace 4 rectifiers with a bridge rectifier at no additionalcost? ..........................
3—Who has bridge rectifiers ranging from 34A t0 25A7 . .. ... ..
4—Who delivers bridge rectifiers within 30 days A R.O.?2 . ... ... . ... .

5—Whose bridge rectifiers contain patented glass passivated rectifiers? .............................

*PRV @ 400V or lower, 10,000 units scheduled within 60 days.



GENERAL MOTOROLA VARO UNITRODE SEMTECH DIODES INC.
INSTRUMENT

OROOROO
ORO0O0OR KO
B R = e
B T e
O3 O e 6

6N GOT IT!

D ——

Fill out coupon and mail. Or call toll-free 800-645-1247 (In New York State call 516-733-3235) | AC
I General Instrument Corporation [0 75KBD .75A [] 75WOM .75A [J KBPC1 3.0A [0 KBH  10.0A
Semiconductor Components Division [0 KBD 1.5A [0 WOM 15A [0 KBL 4.0A [] KBH25 25.0A
I 600 W. John St., Hicksville, N.Y. 11802 [ 75KBP .75A [] KBS  3.0A [J KBPC6 8.0A [J Bridge Reference
l 0O KBP  15A O KBPC  3.0A [J KBPC8 8.0A Guide
I Check! | want the most for my money. NAME RO = — TITLE I
l Please send me complete information on COMPANY ADDRESS l
General Instrument’s bridge rectifiers (those S i 3 = g L ey T ) R IFTe
I ve checkeo): . LS . M . SR
L------——-——--—------------------J

GENERAL INSTRUMENT CORPORATION
SEMICONDUCTOR COMPONENTS
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ANNOUNCING AN

EXCITING NEW OEM
SYSTEM COMPONENT.

It's the MP12. .. Fabri-Tek’s new microprocessor that
performs like a minicomputer. The MP12 helps you get
your application system up and running faster, easier
and with more capability than ever before. No MOS
microprocessor can match its performance in data ac-
quisition, automated assembly, point-of-sale and other
dedicated digital control applications.

Completely Operational—The MP12 CPU is a com-
pletely self-contained operational unit. All the digital
electronics you need are built in along with 4K of
reliable core memory, an operating console, power fail-
auto restart and more. Everything comes in a compact
2.0" x 9.5” x 15.0” package.

Supporting Software—You also get all the software
you need to develop and check out your own applica-
tion programs. MP12 supplied programs are completely
documented and include assembler, debug, loaders,

360/370 cross-assembler, source edit utility, processor
diagnostic and utility sub-routines. Instruction set is
PDP-8 compatible.

Easy Interfacing—You never had a processor so easy
to interface. In fact, it's plug-in easy. The MP12 comes
with all the timing and control necessary to interface
with almost any peripheral. And it has enough power
to drive up to 64 peripherals... printers, teletypes,
CRT's, card equipment, on and off-line storage devices.

Quick Delivery, Low Price—There’s a lot more you'll
like about Fabri-Tek's MP12. Delivery and price, for
instance. It's available for off-the-shelf delivery for as
little as $990 in quantities of 100. It can actually help
you cut your overall manufacturing costs.

The MP12 could be the most useful component
you’'ve ever seen. For complete specifications and op-
tion information just write to MP12 at the address below.

4 FABRI-TEIK nc.
Ti

COMPUTER SYSTEMS

5901 South County Road 18 * Minneapolis, MN 55436 (612) 935-8811

Boston Dallas Detroit New Jersey Phoenix Hong Kong Tokyo
SALES (617) 969-5077 (214) 661-3155 (313) 487-5940 (201) 964-4770 (602) 266-4448 K-331383 (03) 432-6901
OFFICES IN: Chicago Denver Long Beach Orlando Sunnyvale Munich United Kingdom

(312) 437-4116  (303) 753-0631 (213) 420-2493  (305) 857-1050  (408) 739-4780 089-755-8298 Maidenhead 37321-4
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Concern over
radiation damage
mounts . .

. .and OTP
pushes for more
research funding

Agencies seek
to make radiation
standards compatible

Larger Federal
subsidies will boost
Medicaid EDP

Electronics/May 30, 1974

Washington newsletter

Advocates of a larger, consolidated, Federally funded program of re-
search on the biological consequences of long-term exposure to low-
level electromagnetic radiation are beginning to build congressional
support, following a report by the White House Office of Tele-
communications Policy that 1973 programs showed “a few tentative
and preliminary indications” that radiation effects occur “‘at lower lev-
els than anticipated in the past.” While cautioning that low-level radi-
ation effects on “the nervous system and behavior, normal develop-
mental and growth processes, and possibly in some metabolic and
biochemical parameters” are as yet “not scientifically validated,” the
report noted that they were significant enough to warrant intensive and
extended research. Manufacturers’ representatives in Washington with-
held public comment, but one said privately, that if the report proved
right, “it would open a whole host of new problems for us just as the pol-
lution problem did for oil.”

The various Federal agencies’ research studies into the long-term ef-
fects of low-level radiation, which the Office of Telecommunications
Policy coordinated for the first time last year, were funded altogether at
$6 million in fiscal 1973, $7 million in fiscal 1974. But the fiscal 1974
funds were less than the $10.6 million recommended, and OTP’s electro-
magnetic radiation management advisory council calls the funding
level “too low” and “not responsive to the level of public, professional
or governmental concern.” A fiscal 1975 level of $15.2 million is being
sought, although this seems unlikely to be appropriated now.

Industrial electronics manufacturers subject to Federal radiation con-
trol standards will have two Government agencies, not one, monitoring
their performance, now that the Food and Drug Administration and the
Occupational Safety and Health Administration have agreed to cooper-
ate in establishing uniform Federal standards for the manufacture and
use of radiation-producing electronics products and in enforcing indus-
try’s compliance with those standards. Goal of the agreement is to pre-
vent possible conflicts of interest between the two agencies and to elimi-
nate duplication of effort, and its main provision is that the two will
consult with each other before making any standards public to insure
that one agency’s standards are compatible with the other’s.

Thanks to a new ruling by the Department of Health, Education, and
Welfare, computer makers can look for a rapid expansion of the market .
for systems used by the states in Medicaid information retrieval and
claims processing. HEW’s Social and Rehabilitation Service has ruled
that the Federal Government is to pay 90% instead of just 50% of a
state’s costs in modernizing systems used in the multi-billion dollar
medical assistance program. Moreover, the Government will also pick
up 75% of a state’s operating costs for an approved Medicaid computer
system, provided it is in continuous operation. Computerized Medicaid
systems now operate only in Ohio and New Hampshire, but are under
consideration in 23 other states, according to Howard N. Newman, SRS
commissioner of medical services administration.
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Washington commentary

‘Liberalizing’ Japan’s computer market

Japan’s announced policy of “liberalizing” im-
port regulations so that its home computer
market can be opened to foreign competition
will not be as liberal as advertised. This is the
suspicion of Government trade specialists in
Washington—a suspicion fed by reports from
the U. S. embassy in Tokyo.

The most recent report, an April 17 news-
paper story published in Nikkan Kogyo, indi-
cated that the Ministry of International Trade
and Industry plans to invoke various domestic
statutes and international agreements to pro-
tect the Japanese computer industry’s market
share after liberalization. The story prompted
an immediate inquiry by the embassy at the
request of the U. S. Department of State. Was
it true? No, said MITI, according to an embassy
cable to Washington, although the all-powerful
ministry indicated that it would like to see do-
mestic and foreign manufacturers develop “a
cooperative relationship to maintain orderly
marketing.” :

One man’s cooperative relationship is some-
times another’s coercion. But MITI’s Kunio Ko-
matsu, director of the electronics policy division
in the Machinery and Information Industries
Bureau, failed to define the nature and extent
of the cooperation expected from foreign pro-
ducers. Komatsu did, however, volunteer his
personal feeling on what would constitute an
orderly and “ideal” division of the Japanese
computer market: 50% for the Japanese, and
50% for everybody else.

The uncertain future

Japan does not yet have a firm, long-range
policy for its computer industry, although a
clearer picture of what outsiders can expect
during the 1980s should emerge in August.
That is when the information industry subcom-
mittee of the Industrial Structure Deliberation
Council—a MITI-sponsored advisory group of
technical experts, academicians, computer
makers, and end-users—is scheduled to submit
an interim report on its computer policy plans.
In Washington, meanwhile, the Departments of
State and Commerce are anxiously awaiting its
publication.

According to Komatsu, it was a minority of
one or two members of the subcommittee who
urged safeguards be invoked in the post-liber-
alization period to protect Japan’s domestic
computer makers. But, he added, this view—
apparently the source of the Nikkan Kogyo
story—was not shared by other committee
members. Some U.S. officials are not so sure.

Four safeguards for computer makers report-

edly were being explored by MITI. These in-
cluded:
® Invocation of article 19 of the General
Agreement on Tariffs and Trade, an emergency
measure by which a GATT member country can
limit trade in products that pose a threat to a
domestic industry.
® Application of the Specified Electronic In-
dustry and Specified Machinery Industry Pro-
motion Temporary Measures Law, popularly
known as Law 17 and passed in 1971.
® Application of anti-monopoly laws.
® Advocacy of a new international treaty to
regulate international market control by a
small number of enterprises and also of an in-
ternational organization to watch and control
monopolistic actions.

“That last one,” observes our State Depart-
ment source, “really drives IBM up the wall.”

MITT’s contradictions

One of the more fascinating aspects of Ko-
matsu’s statement to the U.S. embassy is its
contradiction of an earlier statement made last
year by Kazuo Fujimoto, head of MITI’s Electri-
cal and Electronic Machinery division [Elec-
tronics, Dec. 20, 1973, p. 68]. Komatsu’s April
denial of the report that MITI has no plan to
protect its domestic omputer industry con-
tained the observation that MITI doesn’t con-
sider the Japanese computer industry to be as
weak as the article implied. Therefore, he did
not foresee “the necessity of even contemplat-
ing such action.” In December, Fujimoto put
down a judgement by the U.S. National Re-
search Council that Japan is making big plans
to compete in the world’s computer markets by
noting that the Americans overrated his na-

‘tion’s computer capabilities. Fujimoto pro-

fessed the belief that Japan’s computer tech-
nology would not catch up with that of the U.S.
for a decade or more.”

What, then, can U.S. and other computer
makers expect to encounter in Japan’s period of
post-liberalization? In every case, the answer of
Washington’s Asian trade specialists comes out,
“Frankly, I don’t know yet.” But they quickly
add that their ignorance stems only from the
fact that Japan itself has not yet disclosed its
plans.

What can be safely concluded, however, is
that the U.S. computer industry must face up to
the reality that those who succeed in Japan will
likely be those who invest in joint ventures,
rather than those who try to expand their Japa-
nese market shares through exports only.

—Ray Connolly
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Proven Performance.

Computer: General Automation SPC-12/20. Step
and repeat, mirror image, automatic
rewind. Handles variety of formats.

Spindle feed rate: 20-250 ipm. Accuracy to within 2% of
setting. Stroke limit adjustable,-

0.001-in. increments.

Table travel speed: 400 ipm each axis. Computer-driven,
high-torque, high-speed, low-inertia
servo motor gives instant acceleration.

Drill hit rate: 200/min. Quality holes on V4-in.
movement with 3-high stacks and

0.002 chip load.

Spindle motor 15,000-45,000 rpm electric motors;

speed: 15,000-60,000 rpm liquid-cooled,
frequency-controlled motors;
30,000-80,000 rpm air-bearing
frequency-controlled motors.

The Excellon Mark lil.

Nobody’s equalled it yet.

Excellon

The Excellon Mark Il isthe mostadvanced is giving unequalled performance with

p.c. drilling system in the indu

stry today. highest production rates possible. .. at

We've had more than our share of the lowest hole costs possible, with high
advances over the years. The fact is, accuracy and clean, smear-free holes.
when we added up the knowledge It has no competition because
we've gained from our successes nobody’s equalled it yet. Call or write
(and failures), we had all the makings Excellon International, Arkwright 18,

of a major breakthrough.

Astmoor Industrial Estate, Runcorn,

The magnificent Mark IlI, for instance. Cheshire. Phone: Runcorn 66545.

World-wide, the Excellon M
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ark Il Telex: (851) 627496.

E

Excellon Automation
A Division of Excellon Industries
23915 Garnier Street

Torrance, California 90509
Phone: (213) 325-8000

Telex: 67.45.62 Cable: Excellon Torrance

Excellon Sales and Service in ENGLAND « FRANCE
SCANDINAVIA + W. GERMANY - HOLLAND - AUS-

TRALIA - HONG KONG * TAIWAN + JAPAN
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Electronics international

Significant developments in technology and business

Thomson-Brandt readies a
color video disk recorder

Latest to join the video-record race
is France’s Thomson-Brandt, which
is planning an imminent demonstra-
tion deput of its optical video disk
recorder. Thomson-Brandt thus
finds itself lined up in the optical
ranks with Philips Gloeilampenfa-
brieken, which unveiled its VDR
some 20 months ago [Electronics,
Sept. 11, 1972, p. 29].

Although both Thomson-Brandt
and Philips agree that light is right,
there are significant differences be-
tween their hardware. Philips works
with a rigid reflective disk, while
Thomson-Brandt’s is flexible and
transmissive. Both spin 30-centime-
ter disks at the same 1,500-rpm
speed, and both have lasers as the
readout beam source, but Thomson-
Brandt has a somewhat simpler
groove-tracking system. As a result,
the company says, the French VDR
can be priced below the Dutch one,
which Philips says will cost about
the same as a color-Tv set. Produc-
tion costs for the disks themselves
are essentially the same—between
40 and 60 cents.

Despite the differences, Thom-
son-Brandt has high hopes that
some kind of agreement on a stan-
dard format for the disks can be set-
tled on within a year or so. Georges
Broussaud, the prime mover behind
the French VDR, sees no reason why
a semi-transparent reflective disk
good for both machines wouldn’t be
possible if “groove” characteristics
were the same. As it is now, Philips
has a 2-micrometer pitch, which
gives 30 minutes of play for a 30-
centimeter record and Thomson-
Brandt a 2.5 micrometer pitch for 20
minutes play.

“We can get down to 2 microns if
we want to,” Broussaud insists, “we
chose 20 minutes because that
seemed the best time segment for
television disk programs.”Both disks
can store tens of thousands of still
images.

A standard record playable on
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both machines, obviously, would be
a step over a big market barrier. But
Thomson-Brandt is not rushing to
get VDRs onto the market. “Late
1976 would be early enough for the
French market,” Broussaud says.

The machine Thomson-Brandt
has in mind was developed at the
Corbeville central research labora-
tory of Thomson-CSF, the profes-
sional-electronics company of the
group. Broussaud is director of re-
search at Corbeville, some 50 miles
southwest of Paris, and has been
mulling over the idea of video
records for a long time. He first pro-
posed the idea of looking into VDRs
to Thomson-Brandt brass five years
ago. Since then, Broussaud has
spearheaded the development; but
he says much credit in the hardware
development goes to groups headed
by Erich Spitz, Claude Tinet, and
Frangois Le Carvennec.

In the French concept, the com-
posite video signal and two audio
channels are frequency modulated
and recorded on a transparent flex-
ible disk as pits 1.7 micrometer wide
and 0.3 micrometer deep. The

length and spacing of the pits along
the spiral track represent the signal,
and each revolution of the track
stores the signals for a complete
television frame, each of its two
fields put down successively.

As the disk whirls under the read-
out head, the pits diffract the laser
spot focussed on them and thus vary
its landing position on a photo-sen-
sor array underneath the disk. The
array output is amplified and pro-
cessed to obtain the composite video
signal.

It sounds simple, but it isn’t. At
the light-spot sizes involved—0.7 mi-
crometer—depth of field of the mi-
croscope that focusses the laser
beam on the diffracting pits is a se-
vere limit. The distance between the
microscope objective and the upper
surface of the disk must be held
constant with a precision of 2 mi-
crometers or better, and vibration
amplitudes alone can run 1.5 mil-
limeters. To keep on the right track,
the light spot’s midpoint must be
positioned with an accuracy of 0.3
micrometer.

Philips uses a servo system to

Angles. Thomson-Brandt developers use dihedral plates to stabilize transparent video disk

as it spins past read-out array at 1,500 rpm.

OBJECTIVE LENS

TRANSPARENT

DIHEDRAL
"TRANQUILIZER"”

LASER-BEAM
AXIS

READOUT ARRAY
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keep its light spot focussed. “But
you need so much gain,” says
Broussaud, “that we felt that a servo
system wasn’t compatible with the
consumer-grade components we
plan to use.” So the Corbeville crew
invented an air stabilization system.
The readout head mounts in a stir-
rup that stabilizes the disk aerody-
namically as it whirls between the
stirrup jaws. The angle of flex as-
sumed by the disk as it passes
through is about 20°. And to help
the disk take that angle, dihedral
plates flank the stirrup. The stabi-
lizer holds the upper surface of the
disk—where the pits are—in place,
and so the thickness of the disk can
vary as much as 50 micrometers
without affecting the readout.

As does Philips, Thomson-CSF
uses a servo-driven mirror to keep
the light spot centered on the tracks.
But here, too, the French designers
managed a simplification. The read-
out spot itself, rather than a pair of
auxiliary beams, serves as a source
for the error signal.

To achieve this, the Corbeville
machine’s readout array is split into
four elements, two of which lie par-
allel to the track tangent and the
other two across it. Whenever the
spot strays from the center of the
track, one of the parallel elements
has a higher signal output, and that
produces a differential-amplifier
output that serves as the servo error
signal needed to correct the mirror
position. Mirror movements also
shift the beam from track to track at
the end of each revolution. The mir-
ror signals also control a motor that
drives the disk carrier to its rough
position under the readout head. [

West Germany

Data recorder
uses novel tape

Using a novel metal-coated paper
tape as the storage medium, design-
ers at a Black Forest EDP-equipment
firm have put together a highly por-
table and secure data-collection sys-
tem.
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Around the world

Sony fields a magnetic-card video recorder

The long-established magnetic approach to video recording has been given
a new twist by Sony Corp. engineers. At the Toronto International Magnet-
ics Conference, company researchers took the wraps off a magnetic-card
system that they claim offers all the advantages of disks, but avoids the
close tolerances required in disk-based systems. The result: a system that
packs 10 minutes of color programing into a card coated with chromium
dioxide and measuring 6% by 8'2.

The ‘“Mavicard’' is encased in a protective jacket, and the card and cover
are inserted in the machine. There, the magnetic card is withdrawn and fed
out along the guides of a cylindrical frame surrounding a rotating head.
When the card is completely threaded around the frame, the head starts ro-
tating as the card advances along the axis of the cylinder. When the record
or playback operation is completed, the card is pulled back into the enve-
lope, and the envelope and card ejected.

During playback, the card motion can be controlled manually to provide
single frames or slow motion. Sony says that in slow motion a very clear
picture, free from guardband noise, is obtained.

The cards can be easily reproduced by contact printing, Sony men say,
and a large commercial printer will be available, as will a smaller model for
school and library use. The large model will be able to print about 40 cards
a second. Sony will not estimate the market cost of a blank card, but says
the raw material cost is about 10-15 cents. Going into market, however,
says a Sony man, ‘‘is a matter of software. The hardware can be ready
within two years.”

The system employs a phase-modulation method in which the central
phase of the carrier in one track coincides with that of the carrier on the ad-
jacent track. Thus, signals that are overlapped in playback are merely a
combination of the signals in the two tracks without the generation of a
beat. A skip-field technique is also employed, so that the recording density
is increased and slight shifts in tracking cause almost no deterioration of
playback image quality.

In order to obtain an acceptable signal-to-noise ratio, a wavelength of 2
micrometers normally requires a track width of 20 micrometers. However,
with Sony’s pulse-modulation method, no guard band is necessary, and
playback can be achieved with an overlap of two or three frames. Sony
says that this means the track pitch can be reduced from 20 micrometers to
as low as 8 micrometers with a fairly good picture.

A product of Kienzle Apparate
GmbH in Villingen, the 8-channel
primary data-collection system is
designed around a small recorder in
which data is registered by burning
it into a thin aluminum layer cov-
ering a paper tape. The color con-
trast between the marks and the me-
tallic layer allows fast and reliable
opto-electronic readout.

The metalized tape offers equip-
ment users a number of advantages,
a Kienzle official says. For one
thing, the markings allow easy vis-
ual inspection of the recorded data.
For another, since the markings
cannot be erased, a high degree of
data security is guaranteed. Further-
more, the tape is insensitive to tem-
perature, moisture, and air pressure
variations, as well as magnetic,

electromagnetic, or electrostatic in-
fluences.

The system’s input equipment
collects the information and
changes it into a five-channel
binary-coded-decimal signal. The
data then goes to the recorder,
which accepts it in parallel-by-bit,
serial-by-character form and burns
it onto the tape as small coded lines.
Burn-in voltages range from 8 volts
to32v.

The recorder’s metalized tape is
contained on two reels that are
housed in a transparent plastic cas-
sette. About 120 feet long, the tape
can carry 60,000 bytes of informa-
tion. The recorder works either off
battery or line power, and its oper-
ation can be triggered remotely or
by a button on the unit. O
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REI has one question
for people who buy
electronic test
equipment.

Why?

When you need it fast . . . rent it. Purchasing equipment usually involves long delivery lead times.
When you rent your electronic equipment from REI it’s a safe bet that you can get what you need within 36
hours of the time you call in your order, sometimes sooner. This fast service is possible because we maintain 9
Instant Inventory Centers throughout the U.S. and Canada, stocking millions of dollars worth of equipment.

When you need it for only a short time. . . rent it. Need equipment for a short-term project?

Rent it from REI. When you don’t need it any more, return it to us. It’s the easy, low-cost way to use the
equipment you need for just the time that you need it.

When you care about what it costs . . . rent it. Renting from REI can be less expensive than
purchasing. There’s no capital investment to adversely affect your company’s cash flow. This means you’ll get
more mileage from your equipment budget. And, since you can treat your monthly payments as an expense in
most situations, you’ll also achieve tax advantages from renting.

All REI rental equipment is guaranteed to meet manufacturers’ specifications and is operationally
checked out prior to shipment. Routine maintenance is provided free of charge. Certification and calibration
are available upon request. Our flexible arrangements include rental, rental-purchase and leasing packages to
give you the use of equipment from one week to three years or more.

Get your free copy of our 1974 catalog that lists virtually every item in our rental inventory. Use reader
service card, or write Rental Electronics, Inc., 99 Hartwell Ave., Lexington, MA 02173. For immediate infor-
mation, call your local REI Instant Inventory Center listed below. Once you rent from REI, you may never buy
electronic test equipment again.

Rental Electronics,Inc.

A pEpSl@ LEASING COMPANY

Burlington, MA (617) 273-2770 e Gaithersburg, MD (301) 948-0620 e Oakland, NJ (201) 337-3757 ¢ Ft. Lauderdale, FL (305) 771-3500
Des Plaines, IL (312) 827-6670 e Dallas, TX (214) 661-8082 ® Mountain View, CA (415) 968-8845 ® Anaheim, CA (714) 879-0561
Rexdale, Ontario (PLC Leasing Ltd.) (416) 677-7513

Think about renting.
<D It’s the smart way to go.
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Telefunken mulls
withdrawal from
computer market

French producers
enjoy growth in
telecommunications

Trade restrictions
frustrate Italian
components makers

Electronics/May 30, 1974

International newsletter

Europe’s computer industry is buzzing with reports that West Ger-
many’s Telefunken Computer GmbH (TC) is about to throw in the towel
and wind up as part of the international Unidata combine. TC is the joint
large-mainframe manufacturer launched by AEG-Telefunken and Nix-
dorf Computer AG two and a half years ago [Electronics, International
Newsletter, Dec. 20, 1971]. Leading to TC’s demise is the company’s dis-
mal financial performance since its foundation Jan. 1, 1972. Although
sales rose from $56 million dollars in 1972 to $60 million last year,
losses jumped from $7 million to $29 million during that period. These
losses, which, according to the joint-venture contract, AEG-Telefunken
has to pick up, “could not be compensated by price hikes nor by
streamlining operations,” a company spokesman says.

Right now, AEG-Telefunken officials are holding talks with the Bonn
government, aimed at finding out how TC’s research-and-development
potential can be saved so that the three Unidata partners—Siemens AG
of West Germany, Philips of the Netherlands, and Compagnie Inter-
nationale pour I'Informatique of France—will find its absorption into
the combine more attractive. In on these talks is Siemens, which is rep-
resenting Unidata’s interests. It’s unlikely that AEG-Telefunken will be-
come a fourth partner in that combine.

French producers of telephone and telegraph equipment expect no letup
in the strong growth they’ve achieved during the past five years. They’ve
marked up annual sales gains of better than 25% since 1969, and last
year, these manufacturers turned in a 26.2% increase to reach roughly
$1 billion. Order backlogs indicate that the same kind of performance
will continue for the next few years.

The bulk of the business is coming from the home market, where the
government has a massive spending program under way to improve the
telephone network. But makers of telephone and telegraph equipment
in France have also scored in export markets. Last year’s sales abroad
topped $100 million, triple the figure for 1968.

Italian components manufacturers report chaos in the wake of their
government’s recent moves to right the drastic trade-balance deficit.
The industry’s trade association, ANIE, has presented its problems to the
industry, foreign-trade, and budget and planning ministries in an effort
to bring some order into the emergency measures.

Italy’s February trade deficit of $1.15 billion was higher than that for
all of 1972, and it was an all-time record. In an attempt to block the out-
flow of foreign exchange, the government has slapped import restric-
tions on a wide-ranging selection of some 600 product groups. Impor-
ter’s of these items, which include a range of electronics materials, are
now obliged to deposit 50% of the import value of the goods with the
Bank of Italy for six months at no interest. With interest rates running
at about 16%—where restricted credit can be found—the measure effec-
tively adds 4% to the cost of imports.

A components manufacturer says that inconsistencies in the new
measures are creating additional havoc. For example, “importers are
free to bring in made-up semiconductors, and yet we are unable to im-
port materials that are necessary for our MOS-production lines.
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Berlin’s Bogen to
build factory for
Soviet audio heads

Spain’s Piher
broadens base

Computer sales
in Japan
stay healthy

Addenda

International newsletter

A similar situation exists for discretes. General Instrument’s Euro-
pean vice chairman, Sergio Minoretti, reports that his company is now
unable to import capacitors that it manufactures at plants in Malta,
Taiwan, and elsewhere. He also adds that some of the suppliers of raw
materials and parts have reduced their terms of payment to compen-
sate for the higher credit charges the new restrictions have ushered in.
Another related effect, the company and others report, is that orders
are being reduced until clients work off their inventories because money
is now more costly and increasingly hard to find.

Against heavy competition by Japanese, Italian, and other German
firms, West Berlin’s Wolfgang Bogen GmbH has landed a contract to
put up a facility in the Soviet Union to build magnetic heads for cas-
sette recorders. Valued at $10 million, the contract is the largest one the
Soviet Union has ever placed with a West Berlin company. It was nego-
tiated between the consulting firm Berlin-Consult GmbH and Moscow-
based foreign-trade organization Promashimport.

The contract provides for Bogen to lay out and completely equip a
factory capable of producing 1.5 million magnetic heads a year. The fa-
cility, to be built at the Ukrainian capital of Kiev, is to start production
by late 1976. Bogen, Europe’s largest independent producer of mag-
netic heads for consumer and industrial applications, will also supply
the manufacturing know-how to the Kiev facility.

Piher, Spain’s leading native components producer, is broadening its
business base at home and abroad. This month, Juan Luis Heredero,
who founded the firm, acquired a 40% interest in Telesincro, Spain’s
only computer producer. Next month, Piher plans to open a sales sub-
sidiary in Stockholm and line up a site for a British carbon-film-resistor
plant. The company expects to get the UK plant on line fast—hopefully
by September—largely because the machinery for it was built at the
same time Piher tooled up for its Boston resistor plant last year.

While most of Japan’s electronics industry is tightening its belt because
of severe profit declines, outlook for domestic computer sales is better
than ever. Japan Electronic Computer Co., a jointly owned computer
rental firm established to promote computer usage in Japan, has an-
nounced record sales for fiscal 1973—and is predicting that rentals this
year will grow another 20% to $400 million. JECC, in an agreement with
Japan’s six computer makers, purchases computers for lease following
conclusion of rental contracts negotiated by the makers themselves.

Continuing its forays into the Middle East market, Pye TVT Ltd. has re-
ceived a $19 million pact from the Sultanate of Oman to provide a com-
plete national color-TV network, including towers and transmitters. Pye
has sold equipment to Abu Dhabi, Dubai, and Iraq. . . . Beating out
companies from Canada, France, and the U.S., Plessey has won a $2
million contract from the People’s Republic of China for nine instru-
ment landing systems.
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When you deal with Piher you know you are dealing
with one of Europe’s foremost component manufac-
turers — and that’s important to you, the customer.
Because we only manufacture for you. No question of
giving you long delivery dates because we divert com-
ponents for our own product lines. We haven’t any.
Our component manufacture is for you — totally.

We have a wide range of high quality components — at
really competitive prices. Demand for our carbon film
resistors, for instance, is so high that our current
production is committed months ahead. Our new manu-
facturing plantin the U.S.A.—operational early in 1974 —
will help speed resistor deliveries. But we have other,

shorter-term delivery components available. Trimmer,
spindle and rotary potentiometers, semi-tonductors,
ferrites, capacitors —all high quality items.

Send for our data sheets if you want to be kept in touch
with the Piher range. Find out more about us, it pays.

T Ey, TR

Head Office-Spain - Riera Cafnadé, s/n. Apartado de Correos 53,
Badalona (Barcelona) Spain. Tel: 389 03 00. Telex: 59521

UK — PIHER International LTD, Romar House, The Causeway, Staines, Middlesex, England. Tel: Staines 56157. Telex 934167.
USA — PIHER International Corp, 1239 Rand Road, Des Plaines, Illinois 60016, U.S.A. Tel: 312 297 1560. Telex 282154.
Germany — PIHER International GmbH, 85 Nurnberg, Tuchergartenstrasse 4, W. Germany. Tel: 0911 533 051. Telex 623354.
France — PIHER International SARL, 83, Rue Etienne Dolet, 94230, Cachan, France. Tel: 656 26 07. Telex 27107.

Italy — PIHER International SPA, Via Cenisio 34, 20154 Milan, Italy. Tel: 314532/316213.
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Pass your next
design test with

flying colors

B Engineer Motorola LEDs and op amps into industrial controls.

B Innovate Motorola LEDs and A/D converters into test instruments.
B Design Motorola LEDs and zener diodes into PC board service aids
B Use Motorola LEDs and tuning diodes in home entertainment.

B Introduce Motorola LEDs and MOSFets into RF communications.
B Plug Motorola LEDs and MECL into computers.

B Apply Motorola LEDs and McMOS in automotive control panels.
B Install Motorola LEDs and thyristors in home appliances.

B Utilize Motorola LEDs and regulators in fault indicators.

B Originate Motorola LEDs and plastic transistors in cameras.

B Employ Motorola LEDs and counters in telephone instruments.

B Initiate Motorola LEDs and rectifiers into backlighting.

B Go to Motorola LEDs and memories in computers.

B Admit Motorola LEDs and opto couplers into airborne instruments.
= = ring Motorola LEDs and DTL into small appliances.

M [Insert Motorola LEDs and DVMs into hand-held instruments.

IMOTOROLA LEDs HAVE MORE THAN
120,000 SEMICONDUCTOR DESIGN ADVANTAGES.
SEE A GREAT SELECTION: BOX 20912, PHOENIX.

GET IT ALL TOGETHER NOW...

Gl A e

From Motorola, the/\LED producer.
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INTROBYCING
LITTELITES
FROM LITTELFUSE

: ﬂ SNAP-MOUNT 5
i PLASTIC LITES : =

For rectangular, %¢', and %" A '

g diameter mounting holes.
Flex arms insure positive d

= , retention and protection

: against shock and vibration.

{
| Lo
|

MINIATURE

LAMPHOLDERS

For front mounting into '4s’,
clearance holes. Designed to
accept replaceable bayonet based
neon and incandescent lamps.

SUBMINIATURE
LAMPHOLDERS

Eight series of holders

for front or rear

mounting into %", 1%2",

or '7%2' clearance 5 )
holes. For use with :
replaceable neon or
incandescent midget

flanged base lamps.

CARTRIDGE LAMPS
AND LAMPHOLDERS
Available with solid state,
incandescent, and neon
lamps, Mating holders mount
into %" clearance holes.

The most unique indicator light
and service program ever offered
to manufacturers

1»

K

I




We’re out ¢to win you over
- to Littelites with top quality,

fast service, and hard facts.

FACT 1. Littelfuse is the only manu-
facturer that offers all four types of
indicator lights, saving you time,
paperwork, and money. %’;}
FACT 2. Littelfuse [
 has all new toolingand | @_*’;
. total in-house production | ;
" capabilities for A
| top quality, P, o=
# | better control, £~ @l -
f@ndiaster Tt PERE
% processing.

FACT 3.
Littelfuse has
a computer-

ized service
center that
can cross
reference,
price,and

- provide
availability information
...all within seconds.

FACT 4. Littelfuse means fast,
prompt delivery.

L $FACT 5.
Littelfuse has
a Littelites
teamof R& D
and sales

4 engineers
to assist you.

Judge for yourself:

FACT 6. Littelfuse
offers the widest
selection of
packaging

available.

FACT 7.
Littelfuse
g~ offers one-
stop shopping for
your additional circuit

protection and control device needs.

FOR MORE INFORMATION

Contact Littelfuse or your local Littelfuse
re;;rfesentative and

ask for

our o»‘f‘:ﬁ{o
Littelites ~ _po®
Product
Guide or
individual
product
catalogs:

AN AT LI
AN D s

Cartridge Lamps and
Lampholders
Subminiature

Cat. No. LL-C574

Lampholders Cat. No. LL-S574
Miniature Lampholders Cat. No. LL-M574
Snap-Mount

Plastic Lites Cat. No. LL-P574

)| [ ] "[*] *;]
LITTELFUSE
) | | .i il - _]
| - - ] - H
a b
- e ~—

Your indication of quality and service

800 E. Northwest Highway
Des Plaines, lllinois 60016
(312) 824-1188

Subsidiary of Tracor
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HYBRID micr

OCIRCuUITS

UNIVERSA(
ACTIVE FILTERS

TELEPHONE
TONE FILTERS

PRECISION

LADDER NETwoRKs

DAC/ADc
PRODuUCTg

POWER
AMPLIFIERS

VOLTAGE
REGULATORS
INDUSTRIAL
CONTROL
CIRCcuUITg

CUSTOM
DISPLAY
SUBSTRATES

HYBRID MEDICAL

FUNCTIONS

MODEM FiLTERS

MIL-PERFORMANCE
MICRocircuiTs

Beckman Electronic Component Distributors

EASTERN REGION

Arrow/Angus
P.O. Box 126
Moorestown, N.J
(608) 235-1900
(215) 928-1800

Arrow Electronics, Inc.
5207 East Dr.
Baitimore, Md.

(202) 737-1700

(301) 247-5200

Arrow Electronics, inc.
900 Route 110
Farmingdale, N.Y.

(518) 694-6800

Arrow Electronics, Inc.
295 Treadwell St.
Hamden. Conn

(203) 248-3801

Arrow Electronics, Inc.
No. 15 A Street
Burlington, Mass.
(617) 273-0100

Arrow Electronics, Inc.
285 Midland Ave.
Saddle Brook, N.J.
(201) 797-5800

Harvey R & D Electronics
44 Hartwell Ave.
Lexington, Mass

(617) 861-9200

Kierulff Electronics, inc.
49 Bestpage Rd

Hicksville, N.Y,
(516) 433-5530

Kierulff Electronics, Inc.
5 Industrial Dr.
Rutherford. N.J.

(201) 935-2120

Ossmann Component Sales Corp.
395 Cleveland Dr.

Buffalo, NUY.

(716) 832-4271

Ossmann Component Sales Corp.
411 Washington Ave.

Kingston, N.Y.

(914) 338-5505

Lynch-Gentry A
1932 Drew Street
Clearwater, Fla.
(813) 443-2697

i Inc. O Comp Sales Corp.
280 Metro Park
Rochester, N.Y.
(716) 442-3290

tes.inc. © C t Sales Corp.

Lynch-Gentry A
3470 Bowman Dr.
Winter Park. Fla
(305) 671-7649

Marshall industries

G. 8. Marshall Products Group

88 Needham St.
Newton Highlands. Mass.
(617) 965-5115

Marshall Industries

G. S. Marshall Products Group

230 Sherwood Ave.

Farmingdale. L.I., New York

11735 (516) 293-4141

M & C Sales

1106 Burke St
Winston-Salem. N.C.
(919) 723-1001

M & C Sales

904 Bob Wallace Ave.
Huntsville, Ala.

(205) 539-8476

132 Pickard Building
Syracuse. N.Y.
(315) 454-4477

Ossmann Component Sales Corp.

1911 Vestal Parkway East
Vestal N.Y,
(607) 785-9949

CENTRAL REGION

Magnuson Electronics
2420 Oakton St.

P.O Box 130

Mount Prospect. Ili.
(312) 956-0700

Magnuson Electronics
1246 West 7th St

St Paul. Minn.

(612} 227-8495

Norvell Electronics
10210 Monroe Dr.
Dallas. Tex.

(214) 350-6771

Norvell Electronics
6440 Hillcroft Ave.
Houston. Tex

(713) 774-2568

Norvell Electronics

3340 S. Memorial Dr.

Tulsa, Okla.
(918) 663-1247

Sheridan Sales Co.
Box 37826
Cincinpati. Ohio
(513) 761-5432

Sheridan Sales Co.
Box 4457
Cleveland, Ohio
(216) 524-8120

Sheridan Sales Co.
Box 423

Dayton, Ohio

(513) 277-8911

Sheridan Sales Co.
33708 Grand River Ave
Farmington, Mich.
(313) 477-3800

Sheridan Sales Co.
P.O. Box 677
Florissant, Mo,
(314) 837-5200

Sheridan Sales Co.
Suite 5009

1717 Penn Ave.
Wilkinsburg. Penn
(412) 244-1640

WESTERN REGION

Almac/Stroum Electronics
8888 S.W. Canyon Rd.
Portland, Ore.

(503) 292-3534

Almac/Stroum Electronics
5811 Sixth Ave. South
Seattle, Wash.

(206) 763-2300

Marshall Industries

G. S. Marshall Products Group
5633 Kendall Court

Arvada. Colo 80002

(303) 423-9670

Marshall Industries

G. S. Marshall Products Group
835 W 22nd Street

Tempe, Aniz. 85282

{602) 968-6181

Marshall industries

G. S. Marshall Products Group
9674 Telstar Ave

El Monte, Ca.

(213) 686-0141

Marshall Industries

G. S. Marshall Products Group
17975 Sky Park Bivd

Irvine, Ca. 92707

(714) 556-6400

Marshall Industries

G. S. Marshall Products Group
8057 Raytheon Rd.

San Diego. Ca

(714) 278-6350

Marshall Industries

G. S. Marshall Products Group
788 Palomar Ave

Sunnyvale, Ca.

(408) 732-1100

Wyle Distribution Group:

Elmar Electronics
6777 East 50th Avenue
Commerce City. Colo
(303) 287-9611

Elmar Electronics
2288 Charleston Road
Mt View. Ca

(415) 961-3611

Liberty Electronics
124 Maryland Street
El Segundo. Ca.
(213) 322-8100

Liberty Electronics
3130 North 27th Avenue
Phoenix. Ariz,

(602) 257-1272

Liberty Electronics
8248 Mercury Court
San Diego. Ca
(714) 565-9171

Liberty Electronics

5305 Second Avenue South
Seattle. Wash

(2086) 763-8200

&
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For breadth

of line in microcircuits
or in information,
hit the right books.

Reliable, at-hand sources are some of the good things in
life. Like the encyclopedia, for compact information. And,
_to more and more electronic designers, Beckman for our
broad line of high-quality hybrid microcircuits at
competitive prices.
Our distributors are a main reason. All around the country,
they're stockpiled with the full line of standard hybrids, as
well as with our industry-leading DIP resistor networks,
trimmers, dials and pots. So they can offer delivery as
fast as any in the industry, and usually faster.

Typical Beckman standards include universal active fil-
. ters, for example. And telephone tone frequency filters.

Precision ladder networks. Four-quadrant multiply-

ing DACs. Successive approximation ADCs. High-power,

high-slew FET input Op Amps. High-reliability MIL voltage

regulators. And dual -tracking voltage regulators.

Our custom hybrid service is also something to turn to.
. Because we produce custom alterations or new products

in infinite variety. To time schedules few others can meet.
We either build to customer design and specs or supply
the design help when needed.

Typical custom units are modem and tone frequency fil-
ters. Entertainment system hybrid DACs and equalization
filters. Custom display substrates (calculators, watches).
Medical diagnostic timing and control functions. MIL-per-
formance log amps, regulators, DACs, ADCs, and many
others.

The point is, as a hybrid source, the Beckman line and
distributor system are front-runners. For high quality and
fast delivery. For competitive price and thorough service
—including even a toll-free telephone express system to
get literature to customers in just days. (Call toll-free 800-
437-4677.) It's no wonder thousands of designers

think of the Beckman catalog as
Beckman®

a “most-valued reference work.”
HELIPOT DIVISION
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MOSTER’s
4K RAM
makes memory
design easy.
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MOSTEK’s MK 4096P enables you to reduce memory board size by 50%.
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With MOSTEK’s
MEK4096P you can

reduce memory board

size by 50% and
power dissipation b

45%over22-pinRAMs

with no increase
in package count.

Add up the advantages

for yourself.

The MK4096 incorporates TTL-
compatible clocks, eliminating the
need for special high-voltage clock

drivers required by 22-pin competitive
devices. Low clock line capacitance
with the MK4096 means fewer drivers

and less delay.

TYPICAL 22-PIN RAM

SN 75361
FFFF %

TO 11 RAMS

TO 11 RAMS

: — TO 10 RAMS

i

! SPARE |
i

i 1
bl

Worst Case Driver Delay 55ns

Packages 1.5

Typ. Pwr. Diss. 240 mW

Packages 0.5
Typ. Pwr. Diss. 120 mW.

Fewer signal lines and signal drivers

required. Compared with 22-pin
packages, the MK4096 requires six
less address lines to be driven
throughout the memory matrix. In
addition to making PC layout easier,

this means fewer address drivers are

required.
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Only standard TTL required for chip
selectdecodelogic. Using MOSTEK's

MK4096, two-level decode logic for

a 16K by 8 memory matrix can be
implemented with standard or "L~
series TTL, whereas "H" or 'S series
is required by competitive 22-pin 4K
RAMs. This is because the MK4096
requires decoded chip select infor-
mation to be valid at the Column
Address Strobe (CAS) leading edge
which is 150 nsecs into the cycle.
The 22-pin alternates require valid
chip select information no later than
70 nsecs after the cycle begins.

CHIP SELECT DECODE LOGIC
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TYPICAL 22-PIN 4K RAM MK4096

HSERIES TTL

Worst Case Delay 20 n§
Pwr. Diss. 210 mW

$ SERIES TTL

Worst Case Delay 10 ns
Pwr. Diss. 195 mW

L SERIES TTL

Worst Case Delay 120 ns
Pwr. Diss. 11 mW
STANDARD TTL

Worst Case Delay 50ns
Pwr. Diss. 120 mW

No additional packages required for
second strobe or clock signal.
Timing specifications for the MK4096
allow use of the existing WRITE signal
timing logic as the Column Address
Strobe generator so no additional
timing channel needs to be added to
the memory controller. Thus there is

ADDRESS MULTIPLEXING
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Result? The MK4096 scores highest
in density, lowest in power dissi-
pation and requires no additional
packages in the memory controller.

no requirement for additional
packages.
CAS SIGNAL GENERATION
m o
e L L
WHITE L L
150 ns 200 ns.
s D
WRITE ENABLE DevER
NO ADDITIONAL PACKAGES REQUIRED. 70 CAS
DRIVER

Address multiplexing is accomplish-
ed easily. Multiplexing of addresses
is common to all memory systems
using dynamic RAMs due to the
refreshing requirement. 22-pin 4K
RAMs require a 6-bit refresh address
as does the MK4096. The only
additional requirement with the
MK4096 is that the address be muilti-
plexed in two 6-bit bytes, accom-
plished with a multiplexer that is
3-wide instead of 2-wide and a multi-
plexer control that is 2-bits wide
instead of 1-bit wide.

TYPICAL 22 PIN

4K RAM Mishwe
Total Packages 7.25 7.25
Total Tglcﬂ
Power Dissipation 1770 mW 1561 mw
Total Power
Dissipation Including 2353 W 1436 W
Rams

Add up the advantages of MOSTEK's
4K RAM and you'll understand why
it's already becoming the industry
leader in design ease, performance
and volume availability. Call your
nearest MOSTEK distributor or
representative for more details or
contact MOSTEK, 1215 West Crosby
Road, Carrollton, Texas 750086,
(214) 242-0444.

Now. .. alternate sourcing of the

MK4096 by Fairchild!

MULTIPLEXER CONTROL FOR MK4096

100 ns 150 ns TO SECOND
RS DELAY COLUMN ADDRESS Mux
ONE-SHOT VALID ONE-SHOT CONTROL
INPUT*
{*The first mux control input is used for refresh
address control and Is common to all the dynamic RAMS)
Packages 1.0

Typ. Power Diss. 230 mW

MOSTEK
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Probing the news

Analysts of technology and business developments

Color LEDs
come on stronger




Researchers’ efforts

to improve brightness and
extend lifetimes of

green, yellow, and orange
diodes while cutting prices
are beginning to pay off

by Bernard C. Cole,

San Francisco bureau manager
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The ‘““other” colors are coming.
Makers of light-emitting diodes,
buoyed by recent improvements in
manufacturing technology and en-
couraged by increasing customer in-
terest, are working to improve effi-
ciency and reliability as almost
everyone in the industry inches past
red to orange and green, then pro-
ceeds with caution to yellow.

But even with all that, and with
the optimism fairly oozing from
promotional statements, it will still
be a while before the other colors
become as pervasive as red. The
major reason is that still more im-
provement is needed in methods of
handling gallium arsenide phos-
phide and gallium phosphide so
that the prices of color LEDs—now
two to four times those of red—come
down. And, even though red is hard
on the eyes, difficult to see in bright
light, and psychologically associated
with danger, there still is some
resistance to other colors.

“Right now the volume business
is in red,” says Thomas Recine, Na-
tional Semiconductor’s marketing
manager for discrete products in
Santa Clara, Calif., “We don’t think
there will be a volume demand for
greens and yellows until late next
year—and we’ll be ready with pro-
duction quantities by then.” Re-
cine’s view is typical as manufac-
turers large and small prepare for or
accelerate volume production.

Rough trip. The major reason for
the somewhat rough trip of color
LEDs to the market has been the
high cost of the raw GaP substrates,
the basic material for colors other
than red, and the low-volume man-
ufacturing techniques used to grow
the epitaxial layers. The result is
that red GaAsP wafers cost less than
$15 per square in. in volume com-
pared to $60 for GaP.

Also, there is still some debate
about which of the closely related
fabrication techniques is best. The
choice is from among GaP on GaP,
GaAsP on GaP, GaAsP on GaAs,
and GaP on GaAs. And there is a
choice of epitaxial approaches: va-
por-liquid or liquid-liquid. Another
decision for the manufacturer is
which color to go after first: orange
because it’s closest to red, yellow be-
cause it’s easier than green, or green
because it’s hardest and can teach
the most about the process. Finally,

there is the option of large digits
with light pipes for amplification or
small monolithic displays. What it
generally boils down to is marketing
strategy and its efficiency-cost
tradeoffs.

In contrast, red devices, with their
GaAsP substrates, are produced
with vapor-phase epitaxial depo-.
sition in very large batches. The
technique and equipment are simi-
lar to those used in making silicon
ICs. GaP wafers, on the other hand,
are usually handled a few at a time.

But decisions are being made.
One competitor, HPA division of
Hewlett-Packard Co., Palo Alto,
Calif., has developed a way to com-
bine GaAsP’s easier-to-make pn
junction with a GaP substrate [Elec-
tronics, May 2, p. 34]. The division
plans to introduce yellow and green
discrete diodes and a high-efficiency
red version next month.

GaP power. Fairchild’s Optoelec-
tronics division in Palo Alto, Calif.,
is sticking to GaP on GaP and liq-
uid-phase epitaxy because its engi-
neers are well along the learning
curve and feel they can produce a
high-efficiency green at a reasonable
cost. And since GaP substrates are
transparent to light, causing poor
character definition, the company
will stick to larger digits and light
pipes. At Texas Instruments, GaP
on GaP is also preferred.

Litronix, of Cupertino, Calif., on
the other hand, with its monolithic
green digit, has chosen to go the
GaP-on-GaAs route precisely be-
cause of the transparency problem.
Because GaAs is opaque, says An-
thony Domenico, manager of mate-
rials research and development, it
eliminates crosstalk between the
segments.

The relatively small and new Xci-
ton Corp. in Latham, N.Y., is stick-
ing with its proprietary liquid-epi-
taxial process for GaP which, says
president Allen M. Barnett, results
in diodes from three to five times
more efficient than other GaP de-
vices. The company announced
green LED lamps in November 1973,
followed with a yellow lamp in Jan-
uary and a distinct orange-emitting
diode in March. Xciton also fabri-
cates 0.3-in yellow and green digits
magnified by light pipes.

“The price differential is kept
small because all the colors are
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made with the same technology,” he
says. “This means we have been
able to drive manufacturing costs
down for all four colors at the same
time.”

But Bowmar Canada uses GaAsP
on GaP for yellow and orange LEDs
and straight GaP for greens because
“that is the only way to get it,” says
marketing manager Eric Heiman.

TI announced in February and is
now in volume production with
three discrete green LEDs: a 200-
mil-diameter point source designed
for backlighting and 115- and 200-
mil LEDs in diffused packages for
panel mounting. As for digits, TI
plans to use reflector-optics pack-
ages both for GaAsP and GaP. The
first digit will be a 0.3-inch green
followed by a 0.3-in. yellow. Half-
inch versions will be announced
later this year.

Monsanto in Palo Alto, Calif,, is
turning out production quantities of
0.3-in. reflector digits in green and
yellow, says Wayne Stewart, prod-
uct marketing manager of the Elec-
tronic Special Products division.
Monsanto will come out with 0.4-in.
digits in yellow and green in the
third quarter and 0.7-in. yellow,
green, and red digits in the fourth
quarter.

At Fairchild, Optoelectronics di-
vision, general manager E.C. Frye
reports that the company will have
sample quantities of color digits

available by the end of the year, de-
sign quantities by the first quarter of
next year, and production by mid-
1975 with 0.25-, 0.357-, and 0.50-in.
green and yellow digits using the
light-pipe approach.

Pricing is another key factor in
acceptance of other-than-red LEDs.
While estimates now place them at
four times red at the materials level
and double at the package level,
several industry sources estimate
that the package differential will be
down to 20% by 1975 or 1976.

John Hall, marketing manager for
solid-state lamps at General Elec-
tric’s Solid State Lamp department
in Cleveland, is a bit more optimis-
tic. “Our best price for red lamps is
25 cents in 10,000 quantities,” he
says. “Green is 35 cents in the same
quantities. Within six to 12 months
green should be fairly close to red
GaP prices.”

Barnett of Xciton claims that his
lamps—yellow and green, as well as
orange—are already only 20% more
expensive than red for comparable
power outputs. Prices range from 49
cents to 79 cents for color LEDs in
1,000 quantities compared to 42
cents to 49 cents for red.

And according to David Laws,
product marketing manager at Li-
tronix, his firm will be offering its
green monolithic digits in produc-
tion quantities at about the same
price as red—$1.06 to $1.10 per
digit.

It will have sample lots available
in June and production quantities

Aglow. Lighted diodes on p. 66 are from Tl, while numeric display below is a Litronix device
using GaP on GaAs. This, says Litronix, eliminates crosstalk between segments that's com-
monly found in displays using GaP substrates. Digit shown is 0.045 inch high.

much later in the year. Green GaP
digits—using light-pipe magnifica-
tion—in the 0.3-in. and 0.63-in. sizes
will be available in limited quan-
tities in July. And yellow lamps and
digits will follow late in the year—
possibly the fourth quarter—accord-
ing to George Smith, vice president
of corporate research and develop-
ment. Green lamps and larger digits
will be about 20% to 30% higher
then their red counterparts, which
range from 17 to 49 cents.

It is agreed, though, that the price
of yellow digits especially will be
somewhat steep initially, since it is
difficult to make one for much less
than $1. On this basis, it is estimated
that yellow digits would have to be
sold at $2 to $2.50 each in volume.

No matter how long it takes
prices to equalize, it appears likely
to some that red LEDs always will
dominate the market. As GE’s Hall
puts it: “Red is the standard color in
instrumentation and test appli-
cations.” He expects to see an even-
tual market mix of 60% red, 30%
green, and 10% yellow—although
there may be new applications in
which those numbers won’t hold up,
especially in digits. And Ralph
Miller, marketing manager at Fair-
child’s Optoelectronics division, lists
the major markets this way:
® Autos. The potential market is 36
million lamps a year of all colors.
® Clock radios. Several hundred
million digits a year by 1977, as
more people discover that green is
more pleasant to wake up to.
® Television. A sleeper market in
1979 or 1980 if the industry goes to
electronic channel selection with
digital readouts.

" m Hand-held calculators. In three or

four years, this market will reach its
saturation point of 30 million to 40
million units a year, meaning 300
million to 400 million digits.

= Appliances. A potential for 30 mil-
lion digits a year by 1978 if digital
readout and status indicators be-
come important and if color LEDs
that don’t wash out in bright kitchen
light can be developed.

“There’s one big if in all of this,”
says Miller. “If the industry can’t get
beyond the 20% to 30% price differ-
ential between reds and other colors,
to within at least 2% to 3%, forget all
these markets, except possibly
autos.” O
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Anyone can find fault with
the Teradyne L100.

If you're testing a fair number
of digital circuit boards without
benefit of automatic fault isolation,
you’re probably spending much
more money on troubleshooting
than you have to. Consider:

Board testing usually ends
and board troubleshooting begins
once you know that an output pin
is in the wrong logic state. Auto-
matic fault isolation, available with
Teradyne’s L100, picks up the
trail at that point, automatically
telling the operator where to
probe, step by step, until the
source of trouble is reached.
Instructions are in plain English, in
terms of specific pins of specific
ICs. The whole procedure might
take less than a minute, even with

a complex board. Best of all, it
requires no special technical skills.

Maybe you think all this
diagnostic power adds up to one
big programming headache. Not
at all. The same probe you
troubleshoot with, you program
with — simply by letting the system
learn the logic on a known
good board.

To learn how you can find
fault with the L100 Automatic
Digital Circuit Test System, write:
Teradyne, 183 Essex Street,
Boston, Massachusetts 02111.

In Europe: Teradyne Europe S.A,,
11 bis, rue Roquépine, 75 Paris 8°.

f ERADYNE

CHICAGO (312) 298-8610 / DALLAS (214) 231-5384 / NEW ENGLAND (617) 458-1256 / NEW YORK (516) 364-9797 / SUNNYVALE (408) 732-8770
LONDON (093-28) 61111 / PARIS 265 72 62 / ROME 59 47 62 / MUNICH (0811) 33 50 61 / TOKYO (03) 406-4021
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Consumer electronics

Supermarket sales
begin to pile up

Over 20 manufacturers are vying for a billion-dollar
bonanza in checkout counter equipment

by Gerald M. Walker, Associate Editor

Electronic cash registers, electronic
scales, and front-end processing sys-
tems are about to invade America’s
supermarkets in a really big way.
The annual market for such systems
is heading toward $1 billion plus by
1980, $2 billion thereafter—figures
based on the $105,000 to $110,000 it
typically costs to equip an eight-lane
supermarket with a fully automated
scanner checkout system, including
communications equipment and
minicomputer controller.

For the 20 or more hardware
manufacturers now lining up for the
checkout counter business, this rich
territory opened up properly only a
year ago, when the supermarket in-
dustry at last agreed on a standard
code for identifying all products and
their manufacturers on machine-
readable tags. Called the Universal
Product Code, it produces a 10-digit
optical bar symbol that’s now ap-
pearing on more and more items on
the supermarket shelves.

Printers. Use of the code has also
created a demand for in-store label
printers, to tag the produce and
meats packaged by the individual
store. In the most elaborate of these
machines, an electronic scale is pro-
gramed to weigh different types of
meat and direct a printer to bang
out a coded tag and an alphanu-
meric label—the first for the scanner,
the second for the buyer.

Because the supermarket business
has still not taken off, competition is
intense. As yet there is no clearcut
leader. Few hardware manufac-
turers can claim more than a dozen
customers, and most of the rest are
still mainly involved in experi-
mental installations. But all of this
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Super systems. Sweda's register, top, is used with checkstand that includes scanner. Na-
tional Semiconductor’s entry in the competition is shown, bottom, with an X scanner.

will begin to change rapidly, start-
ing this fall, when new systems de-
signed around Universal Product
Code (UPC) scanners will be ready.

The competition centers on five
types of equipment: minicomputer-
controlled store systems; stand-
alone electronic cash registers with
key entry; fixed-head slot scanning
with either X scanners or raster
scanners; hand-held scanners, and
store-level UPC symbol-printing
equipment. The scanners are gener-
ally sold as part of a register-and-
checkstand package, which may in-
clude a place for an electronic scale
tied directly to the register.

While the conversion from elec-
tromechanical to electronic check-
out has been enthusiastically sup-

ported by industry’s powerful
Supermarket Institute, and while
early trials have shown improve-
ments in customer throughput and
employee productivity, users are
being cautious about the timing of
installations. One reason is that the
ultimate system—register, scanner,
and computer controllers—is by far
the most expensive to install and
maintain, so that its cost savings will
have to be the most attractive. This
problem is compounded by uncer-
tainty as to what percent of a store’s
total inventory will need to be coded
before the high cost of the ultimate
system is justified.

Another problem confronting the
supermarketers is the cost of train-
ing and the systems preparation re-
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quired to get an efficient electronic
checkstand program underway.
Also, the store itself has to be care-
fully planned around the system.

Last, but certainly not least, is the
anticipated reaction of shoppers to
the product code and the high-speed
checkstands. Individual price tags
will probably disappear from the
items on the shelves, once a com-
plete store system is up and run-
ning, and items will have code la-
bels only. Prices will be maintained
in the store-level computer and will
be looked up when the item is
scanned at the checkstand and the
transaction recorded. Consequently,
once the customer has taken an item
from the shelf, he will not know its
price until checkout time, and this
creates two tasks for the super-
market. First, shelf prices will have
to be prepared and mounted more
carefully than in the past. Second,
consumers will have to be informed
via promotion programs.

Benefits. David Carlson, vice
president of information systems for
Chatham Super Markets, Warren,
Mich., put it succinctly at the recent
Supermarket Institute convention in
Dallas. He observed there are prob-
ably 23 areas where the checkstand
could benefit from electronics, the
top two being increased productivity
and accuracy, but there are 11
where costs could increase. His fear
was that if a system is misapplied or
mismanaged, the costs could easily
run away from the benefits and
“never before could we lose so much
money so fast at the front end.” Yet
despite his warnings, he added, “If
placed properly, we could also make
all the benefits.”

The benefits promised from the
Universal Product Code are now
part of the standard pitch of the
hardware manufacturers. And as a
consequence it’s getting harder to
tell their systems apart without the
software.

New products announced recently
have emphasized scanners. Sweda
International, Bunker Ramo, NCR,
National Semiconductor, MSI Data
Corp., Singer, and Data Terminal
Systems all unveiled entries. IBM
and Sperry Univac had previously
demonstrated UPC-scanning sys-
tems. Both Spectra-Physics and
Schiller Industries Inc. have devel-
oped laser scanners supplied to
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some of the companies making
front-end systems.

Add lasers. However, a number of
the stand-alone registers can be up-
graded to laser scanners, thus mak-
ing it possible for a supermarket to
enter sales data by register key-
board until enough goods on the
shelf carry the UPC tags. On this
score, another user speaking at the
supermarket convention—Garry
Potter, industrial engineer for Do-

minion Stores Ltd.—reported that it
took his stores 14 man-months to set
up two pilot systems without scan-
ners. He estimated a 2.2-year pay-
back on the investment, the number
of customers checked out per hour
jumping from 16.2 to 18.9.
“Scanning systems promise a 45%
improvement throughput,” he
stated, “but why wait? The savings
are real enough to stop us buying
electromechanical registers now.” []

8 CASES FOR SWITCHING

o NATIONAL® SCRs

16-1600 Amperes rms
25-1700 Volts

Power and Inverter SCRs
Patented Regenerative Gate

Call or write for full details

NATIONAL ELECTRONICS

a varian division

geneva, illinois (312) 232-4300
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Companies

Module makers go vertical

Analog Devices, like its competitors, feels breath of monolithic
IC houses; result is upward climb into headier product areas

by Gail Farrell, Boston bureau manager

The handwriting has been on the
wall for some time for manufac-
turers of modular functional circuits
such as operational amplifiers, dig-
iital-to-analog and analog-to-digital
converters, and multipliers: the mo-
nolithic IC boys are nipping at their
heels, beginning to chip away at the
lower end of the performance spec-
trum for such func-

“With d-a and a-d converters
amounting to only a $40 million-a-
year market, we just had to grow
elsewhere,” he explains. Now Datel
is expanding into modular instru-
ments, with a complete line to be
announced this fall.

While the threat from semicon-
ductor makers is not quite as imme-

tication line is Teledyne Philbrick.
The company has advanced from
operational amplifiers to a-d and
d-a converters, and has plans for a
line of converters combining dielec-
tric isolation and thin-film.

On the West Coast, Mike Preletz,
president of Zeltex Inc. of Concord,
Calif,, agrees that, while his com-
pany’s first goal is

tions.

Some of the |
makers of func-
tional circuits have |
been reading the
handwriting well
and moving up-
ward into more so-
phisticated product
sectors. Take Burr-
Brown Research
Corp. of Tucson,
Ariz. Jim Burns,
vice president and
general manager,
talks about more
complex subsys-
tems, modular in-
struments, and a
family of products
aimed at the data-
acquisition market.
The company also

SPECIAL
SYSTEMS

(PROCESS CONTROL)

MODULAR SUBSYSTEMS

(INSTRUMENTS, MODEMS)

Moving up. Ray Stata, president of Analog Devices, sees his company as a supplier of
"“intermediate’’ products, moving up through the complexity levels of this hierarchy.

to capture an in-
creased share of
the converter mar-
ket, its next objec-
tive would be to in-
tegrate upward.

But among mod-
ular circuit makers,
perhaps the most
ardent disciple of
the gospel of such
vertical integration
is Ray Stata, presi-

dent of Analog De-
vices, the Nor-
wood, Mass.,

company that may
be reading the
handwriting best of
all—in fact, Burr-
Brown’s Burns con-
cedes that Analog
is “probably fur-

‘has an in-house
thin-film hybrid capability—the ac-
quired Sloan Microelectronics;
while its own IC designs are now
being fabricated outside, the plan is
to move such manufacturing into
Burr-Brown itself.

Another module house, Datel
Systems Inc. of Canton, Mass., has
been in subsystems for the past two
years. John Gallagher, marketing
vice president, says the reason is not
so much to stay ahead of IC houses
but to expand into new markets.

72

diate for Analogic Corp. as it is for
other module makers—because its
line consists primarily of digitizing
equipment—the Wakefield, Mass.,
company is well aware of the poten-
tial danger. So Analogic’s answer is
the vertical-integration route: pro-
ducing instruments and subsystems
that use both semiconductor compo-
nents and Analogic’s own modules
as building blocks.

Another Massachusetts firm fol-
lowing the route up the sophis-

ther ahead than
anyone else;” Preletz of Zeltex
agrees. Stata has been preaching to
customers and investors alike the
benefits of what he calls the inter-
mediate-products business—a niche
falling somewhere between the clas-
sical division of electronics com-
panies into end-equipment manu-
facturers and component makers.
The result is that the module
maker has graduated to modular in-
struments and plans to further inte-
grate vertically into small systems.
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At the same time, the firm has con-
verted its investment in the former
Nova Devices, a monolithic IC
maker, into full ownership: it’s now
Analog Devices Semiconductor, a
wholly owned subsidiary.

To date, most of Analog’s sales
are still in functional circuits, with
modular instruments, such as digital
panel meters, just reaching produc-
tion maturity. But a few years out,
modular instruments and system-
like products will account for a
larger chunk of the business than
they do now. And the semicon-
ductor operation is the fastest-grow-
ing part of the company, a fact that
can’t be lost on Analog’s traditional
competitors in the functional cir-
cuits business—such as Burr-Brown
and Teledyne Philbrick.

But vertical integration won’t be
without problems. For one thing, as
a company moves up the hierarchy
into more complex products, it ex-
poses itself to a whole different class
of competitors. In the traditional
module business are Analog De-
vices, Analogic, Datel, and Zeltex
Inc. as well as Burr-Brown and Tele-
dyne Philbrick. In ICs, there are
Motorola in monolithic d-a conver-
ters, National Semiconductor in
linear ICs, and Precision Mono-
lithics in converters. Still, Analog in-
tends to stay with its direct sales pol-
icy. “We have no distributor sales,”
says Stata. “We feel that the instru-
ment maker deserves the services of
a direct selling effort; you can’t rele-
gate that to a distributor.”

At the modular instrument level
of the hierarchy, Analog, says Stata,
“feels pressure to supply products
that are more committed, more
complex than in the past. It is a nat-
ural evolution to move in that direc-
tion. We have a modular manufac-
turing capability and as our ICs
obsolete our discretes, we don’t
want to abandon our processes.”

Analog’s policy of pursuing the
intermediate market seems to be
paying off—sales grew by 41% in
1973 to nearly $22 million, and in
1974 may reach $30 million. Over
the long term, Stata looks for 25%
annual growth as a reasonable goal;
“we serve a market that has a hun-
ger,” he says. And he believes it is a
market that is growing faster than
the end-user market, since it in-
volves a shift in buyers and seller. [
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CABLE-BILITY
WOVEN'S FLAT GOT IT!

Ribbon Cable
IC Interconnects
Custom Harnesses

A total source for flat intercon-
nect systems, Woven Electronics
offers unlimited design capabilities
combining signal/power transmission
with specialized functions. Indepen-
dently insulated conductors give
tighter transmission control, more
protection, allow easy lead exposure.

Specify sizes, color coding,
insulations, custom break-outs without
restrictions of other cable forms.

Cable and ability. Get the best of
both from one source.

WOVEN ELECTRONICS

P.O. Box 189 Mauldin, South Carolina 29622
803/963-5131
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Announcing
the 21 most
logical additions
tothe
first family in

CMOS.

From the industry’s .
most logical *
source.
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With a 30% increase in the
industry’s broadest line, the

RCA CD4000 family now provides

greater design flexibility

for a wider range of applications.

21 NEW TYPES AVAILABLE NOW.

Gates/Inverters MSI LSI
CD4066 CD4060 CD4059
Quad Bilateral Switch 14-Stage 4-Decade
CD4069 Counter/Oscillator Divide-By-N Counter
Simple Hex Inverter (Multiple Output) CD4061
CD4071 CD4518 256-Bit Static RAM
Quad 2-Input OR Gate Dual BCD Up Counter CD4062
CD4072 CD4520 200-Bit Shift Register
Dual 4-Input OR Gate Dual Binary Up
CD4075 Counter
Triple3-InputORGate CD4063
CD4081 4-Bit Magnitude
Quad 2-Input AND Comparator
Gate CD4514
CD4082 4-t0-16 Line Decoder
Dual 4-Input AND (Outputs High)
Gate CD4515
CD4073 4-t0-16 Line Decoder
Triple 3-Input AND (Output Low)
Gate CD4085
CD4068 Dual 2-Wide 2-Input
8-Input NAND Gate And-Or-Invert Gate
CD4078 CD4086

8-Input NOR Gate Expandable 4-Wide
2-InputAnd-Or-Invert

Gate

10 NEW TYPES AVAILABLE SOON.

CD4070 CD4093 CD4510
. Quad Exclusive OR Gate Quad NAND BCD Up/Down Counter
CD4076 Schmitt Trigger CD4516
Quad D-Type Flip/Flop  CD4527 Binary Up/Down Counter
CD4077 BCD Rate Multiplier CD4528
Quad Exclusive NOR Gate CD4502 Dual Retriggerable/

CD4089 Strobed Hex Inverter Resettable Monostable
Binary Rate Multiplier Multivibrator

We're adding 21 new types to the
standard CMOS family that first
brought you high noise immunity and
low power consumption over a wide
operating voltage range.

21 new types in the front-running
CD4000 series the rest of the indus-
try has chosen to second source.

21new types you told us would give
you wider vistas, and make possible
more cost-effective designs.

21new types from the people who
developed more production capabil-
ity and delivered more CMOS than
anyone in the industry.

There’s a 256 bit static RAM that
requires no precharge or refreshing.
What may be even more important to
you is that it requires only micro-
watts of standby power. Which
makes it ideal when memory protec-
tion is important.

Electronics/May 30, 1974

Typical access time is 250 nano-
seconds. Operating range is from
3 to 15 volts.

Our four decade divide-by-N counter
lets you divide by 3to 15,999in a
single package.

Our CD4069 gives you a Hex inverter
at gate prices. So you can save some
money if you don't need high output
drive current.

Spend what you save on our new
CD4066 quad bilateral switch which
offers a lot lower "‘on" resistance
than our popular CD4016.

And now you have a series of AND
and OR gates to complement our
NAND and NOR gates.

There's more coming too. Ten of
them, real soon.

All of which goes to prove two impor-
tant points relative to RCA.

The continuing progress of the :
people who invented CMOS.

And a continuing commitment to the
solid state technology that's come on
strong and is here to stay.

With all this behind you, you can
start plugging our new COS/MOS
circuits into your plans. (COS/MOS
is the RCA name for CMOS.) To or-
der samples, contact your nearest
RCA Solid State distributor, call your
RCA field office, or write RCA Solid
State, Section 70E30, Box 3200,
Somerville, N.J. 08876. For informa-
tion phone Pat Lindblad (201)
722-3200, Ext. 2355.

RGNS

The first house in CMOS

International: RCA. Sunbury-on-Thames. U K., or Fuji Building. 7-4 Kasumigaseki. 3-Chome. Chiyoda-Ku. Tokyo. Japan. In Canada: RCA Limited, Ste. Anne de Bellevue 8 10. Canada

Circle 75 on reader service card



A great place
to start
expanding
your com pany
1s ri

there.

times, from i
schools—all th
make Northwest Fle

one of the most profitable,
most livable business
climates in the country.
And it’s free.

Gulf Power Company
Manager, Area Development
Department D-8

P.O. Box 1151

Pensacola, Florida 32520

Please send me your book.

Name

Title

Company

Address

City
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Probing the news

Memories

Bubble memories
reach crossroads

Rockwell to produce commercial products in 1976;
Intermag Conference reports spur optimism

by Howard Wolff, Associate Editor

The word has gone out. For bubble
memories, as Paul V. Michaelis of
Bell Laboratories puts it, “it’s the
put-up-or-shut-up period.” And the
feeling is that the people working
with magnetic bubbles—tiny magne-
tized areas in thin films of magnetic
materials that can store and process
vast quantities of data—are going to
put up.

For Michaelis and his counter-
parts just back from this month’s In-
termag (International Magnetics)
Conference in Toronto, the beat is
definitely up in terms of attitudes
and papers presented. “People are
getting down to doing things,” says
the Bell Labs engineering physicist,
“and they’re talking about real pro-
lems involving such things as detec-
tion noise in the bubble memories,
operating sequences, and ways to
test the devices. There were lots of

honest-to-goodness facts, instead of
speculation and talk about ‘break-
throughs.””’

Michaelis’ feelings are backed by
some of the work described at To-
ronto, including that which his
group—subsystems—is doing at the
Murray Hill, N.J.,, lab. There, re-
searchers headed by Peter L. Bon-
yhard have come up with the first
working, fully populated magnetic-
bubble memory [Electronics, May
16, p. 29]. The prototype has a ca-
pacity of 500,000 bits, and that
could be scaled up to a million. And
the device could replace fixed-head
rotating-drum and disk memories
within two years.

Optimism. The optimism extends
to the West Coast, too. In Anaheim,
Calif., William C. Mavity, manager
of memory development at Rock-
well International’s Microelectronic

Bubbling. In IBM's amorphous-film approach, bubbles can be moved from one circuit ele-
ment to another by alternating polarity of each element by rotating external magnetic field.

SUBSTRATE

AMORPHOUS FILM
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Here’s Ramtek’s new color
graphic display system,the

FS 2000, for the manager who

has nothing-
but gauges, strip charts,
plot boards and so forth.

Who needsiit?

Anyone responsible for
process supervision,

power utility control or financial

management information
processing.

Ramtek introduces the FS 2000 System for the manager who is
involved in monitoring the flow of raw materials through his
industrial process to a profitable conclusion.

We've utilized the design experience of our highly successful
GX 100 Series System and applied it to the development of the
FS 2000 System. Here's what the new system offers:

a

[ ] s e e ]

The ability to address a character to any location on a

256 x 256 grid.

Four character sizes, the smallest of which allows 85
characters per line.

Graphic line generation of any thickness or length with four
bytes—only one byte required to modify either.

Automatic overwrite of a character on a graphic entity—no
erase step necessary.

Ability to overlay or completely overwrite characters non-
destructively allowing convenient combinations.

Two byte relocation of any display block—allowing
convenient “‘visual subroutines.”

Dual intensity available on each of seven colors.

Ability to blink any entity from full brightness to half
brightness or off.

Need more information? Contact:
Ramtek Corporation, 292 Commercial Street, Sunnyvale,
California 94086. Telephone (408) 735-8400

(" RAMTEK CORPORATION

THE GRAPHIC DISPLAY COMPANY

Electronics/May 30, 1974
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We can delivePti@world’s smallest
180° air variable capacitors.

On time.

And since we're nice people, we don't even charge much
for them. So if you have an application that calls for a
sub-miniature capacitor that you can “tweak” to a specific
frequency, these Johnson trimmers are ideal.

You can choose from either PC or stripline mount, either
vertical or horizontal tuning. These Type “T" capacitors are
about one-third the size of the familiar type “U” capacitors,

SO you can save space, cut costs and insure improved
performance in the most compact electronic equipment.

Rotors and stators are precision-machined from solid brass
extrusions, resulting in exceptional stability and uniformity.
High Q—typically 2000 at 150 MHz. Temperature coefficient
is alow plus 30 = 15 ppm/°C. High torque (1%to 8 0z./
inches) holds rotor securely under vibration. They're designed
to meet or exceed EIA-RS 204 and MIL Standard 202C
Methods 204A and 201A.

In short, these capacitors may be just what you've been
looking for. It'll only cost you a stamp to get more information.
And if you give us your phone number, we'll call you and
send free samples after we have clarified your application.

- Y R O B R O O B 19 O OF R O B
E.F. JOHNSON COMPANY
3005 Tenth Ave. S.W. / Waseca, MN. 56093
[] Please send me technical information on the type T.
(] Also, include information on your entire line of variable

capacitors.

[J | want test samples. Please call me at
NAME
TITLE
FIRM

ADDRESS
i CITY STATE ZIP
E.F.JOHNSON COMPANY

78 Circle 78 on reader service card

Probing the news

Device division, says his division
will deliver demonstration commer-
cial bubble products this year. Pro-
duction, says Mavity, will begin in
1976. Meanwhile, an Intermag pa-
per from Rockwell’s Electronic Re-
search division described a 61,440-
bit bubble memory for use in space.
That memory is considered a build-
ing block in the fabrication of
memories with a capacity of 100
million bits [Electronics, May 16, p.
30]. And a researcher from the same
division described a flight recorder.

Scientists from IBM’s Watson Re-
search Center in Yorktown Heights,
N.Y., described a text-editing sys-
tem, as well as the use of amorphous
films to obtain bubbles as small as 1
micrometer in diameter, compared
with the usual 4 or 5 pm, and using
electron-beam lithography to make
the bubbles in thin amorphous
fitlms, rather than in the garnet ma-
terials usually used. And to com-
plete the Intermag lineup of com-
panies doing bubble work, Hewlett-
Packard Co. discussed its design
work, including a new symmetical
layout of the magnetic poles atop a
bubble material that promises more
efficient propagation and movement
of the bubbles. Outside observers
believe H-P is aiming its bubble
work at a new desk calculator.

Customers. But all this activity, of
course, presupposes a market—or, as
Rockwell’s Mavity puts it, “the cus-
tomers must come on stream, t00.”
And with bubble systems now
thought of as replacements for small
to medium-size disks, it’s easy to see
that the interest’ of IBM is for its
computers and Bell for electronic
switching.

Computer makers across the
country are experimenting with the
new memory systems, but most re-
fuse to admit more than that and
adding that they find bubbles inter-
esting. However, the implication is
clear: they’re watching and waiting.
Fred S. Lee, manager of the bubble
program at Honeywell Informations
Systems’ Advanced Systems and
Technology group in Oklahoma
City, puts his finger on a major im-
provement that must be made to
satisfy conmtputer makers: bubbles
must be made smaller. O
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New — Copper Alloy 725

Honeywell had a perfectly good main frame connector.
What in the world made them change it?

A copper alloy called CA 725. Now they use it Honeywell's connector manufacturer,
for new main frame connector springs. Winchester Electronics, knows that CA 725 has
Honeywell's experience with CA 725 has a lot to offer in the way of good mechanical

been outstanding. Since bare CA 725 solders properties and excellent fabricability. CA 725
readily, resists corrosion and tarnishing, it was is a standard material available from many
possible to eliminate costly gold plating over copper and brass sources.
most of the contact spring. Why don't you consider a change for the
This allowed Honeywell to get more gold better? For more detailed facts about CA 725,
where it is needed — at the contact point. More  write The International Nickel Company, Inc., |
gold at the contact point increased connector Dept. 3373, One New York Plaza, New York, |
life ten times; made possible by CA 725. New York 10004. |

Honeywell's new main frame connectors are manufactured by Winchester Electronics.

THE INTERNATIONAL NICKEL COMPANY, INC ; 2 |
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THAT MAGNIFICENT NEW

-

BELL & HOWELL MACHINE .

State-of-the-Art Recorder/Reproducer.
STARR™.

This is a laboratory grade magnetic tape
instrumentation recorder whose credentials
are as impressive as the name Bell & Howell.
It offers high performance. Reliability.
Elegance. Human engineering.

Plus: state-of-the-art engineering epito-
mized by ferrite record/reproduce heads for
ultra-long life. Phase-lock servos for flutter
suppression and TTL (transistor-transis-
tor logic) to allow direct computer control
and interface. Improved transport and
signal system performance. Unparalleled
precision in tape tension control.

More Pluses

Adaptability and flexibility made possible by
three types of plug-in electronics. Wideband
phase-lock servo and linear tape tension
control. Improved time base error, dynamic
skew and cumulative flutter. Upgraded flut-
ter floor and flutter sideband performance.
Flutter suppression using a phase-lock servo
with a correction range of 300 Hz.

And that’s not all.

STARR offers Direct, FM and Pulse Code
Modulation. STARR can record up to
33,000 bits of data per inch per track of tape
with an error rate of 1 in 10 million bits. And
that no one in the industry can match.

It’s Human-Engineered

That’s right. Human-engineered, for ease of
operation, maintenance and astonishing
good looks. Back-lighted controls, easy to
read, are at waist height for immediate
access. Double-swing doors reduce floor
space requirements.

STARR can be had with the broadest lirt
of accessories anywhere to provide total sys-
tem capability. These include bin loop adap-
ters, monitor scopes and meters, front panel
attenuators, voice logging, shuttle control,
tape footage counters, automatic degaussers,
FM calibrators, analog test sets, digité]
PCM data simulators and bit error rate
checkers.

This is STARR —the state-of-the-art re-
corder/reproducer that provides solutions.

For more information, please mail the
coupon. You’ll like what you see.

I— Bell & Howell i
| 360 Sierra Madre Villa, Pasadena, California 91109

l Yes, I agree that STARR sounds like the answer to my
| data acquisition problems. Please send me more informa-
| tion immediately.

|

= Name Title

: Company

I Address

I City State Zip

|

| Phone number

e e e e e — N |

Copyright 1974 Bell & Howel
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We've ined up

some great ways

ok o

You’'ve got a direct line to the best possible RF and
microwave power amplifiers. At competitive prices.
Because TRW makes the best—and broadest—line
of competitively priced RF transistors.

formance.

That means performance, ruggedness and reliability.
It means gold metallization, ballasted emitters and

the best thermal dissipation characteristics. the best.

Reliability is designed right in. Along with top per-

From the highest powers with the lowest IMD’s at HF
—to microwave with highest powers and lowest 8j-c.

So no matter what you're making, new design or
current production item, you’ll make it better...with

If you make RF and microwave amplifiers, use these TRW transistors to make them better

OSCILLATORS 1.5-3.0 GHz

- |-

PT5784 2N5482 PT5798
1.5-2.0 GHz 1.8-2.3 GHz 2.3-3.0 GHz

For complete set of data sheets, circle Reader Service Card number 201

Features:

300mW —1W output.
Low noise figure.
Gold metallized for
reliability.

SINGLE SIDEBAND RADIO—12V. Marine, mobile, amateur 1.5-30 MHz

10mwW

————> =8 > 120 WATTS MIN.
—32 Db IMD
1.5-30 MHz

.
using two

PT5701 2N6458 2N6460
For data sheets and 100W application note CT-129, circle Reader Service Card number 202

Features:

Up to 75W per
device—PEP or CW.
Infinite VSWR. Better
than —32Db IMD.
High gain, broadband
design.

SlNGLE SIDEBAND RADIO —28V. High power base stations, marine radio 1.5-30 MHz

PT8551 2N5707

25mw — > 180 WATTS MIN.
—32 Db IMD

1.5-30 MHz

using two

PT6665A
For data sheets, 320W and 1KW application note CT-129, circle Reader Service Card number 203

Features:

Full 1KW broadband
amplifier easily made
from combination of
four 320W modules.
Up to 100W per
device—PEP or CW.
Infinite VSWR. Better
than —32Db IMD.
High gain, broadband
design.
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VHF, 30-200 MHz:

using two

PT9732 PT9733 J01001

UHF, 200-600 MHz:

using two

PT9700 PT9703 PT9704A

For complete data sheets, circle Reader Service Card number 204

VHF /UHF AMPLIFIERS —VHF /UHF communications, tactical radio, instrumentation.

200mW —> e e 4; f —— > 125 WATTS MIN.
w AT 175 MHz

100mW ———> . > e 5 55 WATTS MIN.
AT 400 MHz

Features:

High gain. High
power. Ballasted for
ruggedness. Get
required output with
fewer devices.

UHF TACTICAL RADIO —225-400 MHz broadband operation

225-400 MHz
using four

CA870 PT9701 J02005 J02015 J02015

For data sheets and broadband 120W/60W amplifier application note CT130,
circle Reader Service Card number 205

—> 275 WATTS MIN.

Features:

Designed for high
power broadband
operation. Drivers
and finals input
matched.* TRW gold
system for reliability.

MOBILE BASE STATION—RADIO RELAY—ECM—600-1000 MHz (28V)

2N5482 2N5595

AT 1000 MHz

using two

2N5596
For complete set of data sheets, circle Reader Service Card number 206

— > 36 WATTS MIN.

Features:

High gain. Ballasted
for ruggedness.
Gold metallized for
long life. True
hermetic package.

ECM—-TELEMETRY—RADIO RELAY—INSTRUMENTATION —400-1000 MHz

100mW ——> Vy T’V .

B ———————=> 35 WATTS

ﬁv 400-600 MHz
PT9700 PT9703 J02401
-.' : -
300mw m ey — > 18 WATTS
600-1000 MHz
MRA0610-3 MRA0610-18

For complete set of data sheets, circle Reader Service Card number 207

Features:
Broadband high
power. Gold metal-
lized. Ballasted

for ruggedness.
Internally matched
final devices.*

RADIO RELAY—TELEMETRY—ECM—INSTRUMENTATION—1-2.3 GHz

100mw —> &ftis —— &ffis — &fis —— &lis —> 20 WATTS
) < AT 2.3 GHz

using two

TRW2001E TRW2003 TRW2010 TRW2010
For complete set of data sheets, circle Reader Service Card number 208

Features:

Will withstand infinite
VSWR. Highest gain.
Gold metallized

for long life.

Your TRW Distributor has data sheets and application notes on
the full line of TRW RF power transistors. For additional infor-
mation, write TRW Semiconductors, an Electronic Components
Division of TRW, Inc., 14520 Aviation Blvd., Lawndale, California
90260. Or call Don Comm at (213) 679-4561.

*TRW Patent 3,317,006

TRW/ seviconoucrors

These products are available through the following authorized distributors:

Almo Electronics
Bell Industries
Cramer Electronics Inc.

Electronics Marketing Corp.
Elmar Electronics Inc.
Hall-Mark Electronics Corp.

Pyttronic Industries Inc.
Rochester Radio
Semiconductor Concepts Inc.

Electronics/May 30, 1974

R. V. Weatherford Co.
Westates Electronics Corp.
Wilshire Electronics
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Counters:

Another
new way
to think of
Tektronix

* Frequency range: 225 MHz
(both channels)

e Time interval: single-shot
resolution to 10 ns

¢ Time interval averaging:
resolution to 100 ps

e Repetitive pulse width
measurements to 2.5 ns

You get more quality, functions,
and counting-time capability per
dollar with the Tektronix DC 505
Universal Counter. This compact,
dual channel counter performs
virtually any counting-timing
function up to 225 MHz.

Various functions include conven-
tional frequency operation on

channel A, ratio of channel A
frequency to channel B frequency,
period of signal B time interval
from channel A start to channel B
stop, width of signal in channel B,
number of events in channel A
during channel B gate, and total-
ize. The DC 505 also features in-

dependent selectable averaging
factors and clock rates to 10 ns.
By use of maximum averaging on
width or interval measurements of
repetitive waveforms, resolution

to better than 100 picoseconds is
possible. With all these features,
the DC 505 is priced at only $1,295

A

Other Tektronix counters in our
expanding line include:

DC 501 Seven digit, 110 MHz
counter and totalizer .... .. $ 625

DC 502 Similar to DC 501 with
divide by 10 pre-scaler for
counting to 550 MHz

Counter
Price, $1,295

Actual Size

EVENTS A DURING
TOTALIZE A

out
pc COUPL

Bom A=B
s
aur

w,

'FUNCTION
AVG'D OVER
N CYCLES OF

T 4+ .
= SLOPE |
L&

Wi Ktz
FUNCTION | GATE TIME
12 Is o
FREQUENCY A0S o 7, O's]
i . \
1

UNIVERS
COUNTER/TIMER

S10pP
So—

RESET

Simulated Display

For a demonstration circle 179 on reader service card
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DC 503 Seven digit, 100 MHz
universal counter with dual
channels

DC 505 Seven digit, universal
counter, 225 MHz on both
channels

Tektronix offers many other test
and measurement instruments in
the TM 500 Series in addition to
counters. These include: multi-
meters, power supplies, signal
sources, signal processors, and
CRT monitors. Presently, 24 gen-
eral purpose modular test instru-
ments are available with many
more to come.

These instruments are inter-

Digital Multimeter
Price, $395 to $505

e
R

DM 501 DIGITAL MULTIMETER

POWER

TEMP
PROBE

{

TEKTRONIX «

other TM 500 test and measure-
ment instruments. They’re all new
ways to think of Tektronix.

changable. They plug into one
compartment ($115) or three
compartment ($150) power units.
Instruments in the three compart-
ment unit can be interconnected
via a common interface board.
This results in increased measure-
ment capabilities and can actually
produce synergistic effects. The
TM 500 Series is based on the
latest technology and proven prin-
ciples developed in oscilloscopes.
In addition, the TM 500 Series
gives you more performance per
dollar than competing instru-
ments.

Send for a free brochure and
spec sheets on counters, and our

Write: Tektronix, Inc.
P.O. Box 500
Beaverton, Oregon 97005

In Europe wirte:

Tektronix Ltd.

P.O. Box 36

St. Peter Port, Guernsey, C.I., UK.

U.S. Sales Prices FOB Beaverton, Oregon

TEKTRONIX
BRE

committed to
technical excellence

Pulse Generator
Price, $1,150

VAR!ABLE]
PERIOD

170 SV INTO 500

2 WINTD 500

£ it 3.4
o 1 = 0'

§ TEKTRONIX®

Sus Sus
1uS  ipus

L
ms m$

or B
) b TRiG OURATION
OUTPUT (VOLTS)
ow & HIGH
LEVEL LEVEL

SYPPMAX

X
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4 VLTS By 2

o

PG 502 rt
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Its hard to love the hardware
when the software is keeping you
up all mght.




There’s alot of great hardware around. But not much 