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Send for your IDIOM button today! 
Wear it proudly! 

But read this first and 
see what you're getting into. 

IDIOM stands for Inventory and Delivery 
Information in One Minute. It is the rental 
industry's fir st and only nationwide real time 
computer system. What does it do for you? 
Just dial our number and tell us your rental 
r equirem ents. Instantly, the computer que
ries all warehouses and gives you a firm com· 
mi tment on availability, delivery and rental 
rate. No more runaround, delays or broken 
promises. Just a quick, accurate response. 

IDIOM is a service of U.S. Instrument 
Rentals, Inc., a brand new company that was 
born well established, thanks to the resources 
of one of the country's leading finan cial insti
tutions and the experience of the world's 
old est and larges t lea sing organization, 
United States Leasing International. 

We off er the largest on-the-shelf inventory 
of new, up-to-date instruments in the indus
try. And IDIOM and inventory are just the 
beginning. USIR has developed a number 
of unique programs tailored specifically with 
your needs in mind. Things like our auto
matic return reminders, to help you save 
money by terminating th e rental when the 
job is over. 

... our New Product Evaluation Program, 
under which you can get your hands on 

selected newly introduced instruments at 
grea tly reduced rental rates . 

. . . the industry's only service claims with 
teeth: a money penalty if a unit fail s in oper
ation and we don' t turn it around or ship a 
suitable replacement within 48 hours. 

In all there are eight sound reasons why it 
makes more sense to rent from us than from 
someone else. There are al so ten excellent 
reasons why you should consider r enting in 
the first place. Not as an expedient, but as 
a prudent money management tool. 

If you use (note: we didn't say "own") 
electronic instrumen ts, send us this coupon 
or the reply card in the back and we will 
send you l) your IDIOM button and 2 ) our 
catalog (including the r es t of USIR's new 
rental ideas). 

-----------------------------------U.S. Instrument Rentals, lnc. 
951 ln<lustrial Road, San Carlos, CA 94070 

Please send my button and your catalog. 

Name _____________ _ 

Title ______________ _ 

Company ____________ _ 

Address, _____________ _ 

City ______ ,State (Zip ) ___ _ 

------------------------------------us 
INSTRUMENT RENTALS, INC. 

".i' (415) 592-9230 -a- (213) 849-5861 ".i' (201) 381-3500 
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Mter your 360/370 
massa es the information, 

a Gould lotmaster can draw 
you a picture within 3 seconds. 

GROSS SRLES 
PLANNED VS . YERR - TO-ORT E 
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If alphanumeric infonna
tion is what you want, a Gould 
Plotmaster can print it for you. 
At speeds up to 3000 lines per 
minute. But there are times 
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: 0SJ / •' l'.~li// 
and flexibility of our printer/ 
plotters, lets you do back
ground grids, variable line 
weights, automatic stripping, 
text annotation, and allows 

when alphanumeric listings 
are just too much. Too much 
paper to handle, too tough to 
read, too difficult to digest. 
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you to erase previously pro
grammed line segments. 

........... l"LRNNEO 
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And it's at times like these that a Gould Plotmaster 
can draw you a picture. A line chart, a bar chart, a pie 
chart, a graph. A picture that tells your story at a glance. 

Employing high-speed electrostatic printer/plotters, 
Gould Plotmaster Systems give you power and versa
tility for both on-line and off-line operation. And 
they're designed to run on any IBM System/360 or 
370 operating under DOS or OS, real or virtual. 

Easy-to-use software packages help our Plotmaster 
Systems do the whole job. There's our DISPLAY 
package that provides even non-programmers with the 
capability of easily generating line, bar and pie charts. 
And there's our PLOT package which, due to the speed 

2 Circle 2 on reader service card 

In addition to business 
graphics, a Gould Plotmaster 

can add engineering/scientific graphics and computer
aided-design capabilities to your operation. These op
tional software packages include DADS (Data Acqui
sition Display), PAL (Precision Artwork Language) 
and FAST-DRAW As for the hardware itself, our Plot
master Systems can provide on-line/off-line operation, 
paper widths up to 22 inches, resolution up to 100 dots 
per inch, output speeds up to 7 inches per second. And, 
of course, a printing capability, as well. 

Get all the facts on Plotmaster Systems from Gould 
Inc., Instrument Systems Division, 20 Ossipee Road, 
Newton, Mass. 02164 U.S.A. or Kouterveldstraat 13, 
B 1920 Diegem, Belgium. 

•}GOULD 
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Cover: Economic shocks hit Japan hard, 91 
Soaring oil prices and inflation have flat
tened Japan 's rate of industrial growth , and 
just about all areas of electronics are af
fected , says th is Special Report. Exceptions 
are computer sales, at least through 1975, 
and space projects. Cover design is by Art 
Director Fred Sklenar. 

Government refuses to regulate EFTS-as yet, 75 
Experimental electron ic funds-transfer sys
tems are being encouraged by Congress 
and Federal agencies in the hope that com
petition will eventually reveal which are 
most suitable for standardization . 

Fire-alarm law creates $200 mllllon market, 78 
New York City legislation now requires own
ers of high-rise buildings to install sophis
ticated automatic fire-alarm systems by Jan
uary 1976. Some 20 companies stand to 
profit . 

Matching readouts to temperature transducers, 117 
A resolution of 0.0001 °C in a transducer is 
useless if the readout displays it inaccu
rately. Five charts show how the sensor's 
and readout's requirements should mesh . 

And In the next Issue . . . 

Special report on electronic watches . . 
heat pipes: Part 10 of the thermal design 
series . . . electronic switching comes to 
private data-transmission services. 
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J apan, after years of phenomenal 
growth, has been hard hit by a 

series of "shocks" - a term that has 
deep roots in the earthquake-prone 
nation. As Charlie Cohen, our man 
in Tokyo, and Jerry Walker, associ
ate editor, point out in our fifth an
nual Japan market report (see p. 
91), 1974 has had its share of new, 
disturbing shocks. 

"The balance of payments has 
dropped. Labor. costs have sky
rocketed an astounding 33% as a re
sult of the 'spring offensive' by the 
unions. Inventories have bulged to 
unhealthy proportions. The infla
tion rate, one of the highest in the 
world, was well over 20%. Even the 
Shinkansen, Japan's high-speed 
train and the pride of the nation, 
ran into breakdowns and delays this 
year. In short, Japan's well-oiled 
economic wheels have slowed 
down." 

Like our European market report, 
scheduled to appear in the Dec. 26 
issue, and the U.S. market survey, 
which we will publish in the Jan. 9 
issue, the Japan report relies heavily 

Publisher's letter 
on a detailed questionnaire sent to 
scores of government agencies and 
industrial organizations. The final 
three-week round of intensive re
porting by Cohen and Walker is 
preceded by distribution of the 
questionnaire, a task that falls on 
Cohen's shoulders. A long-time resi
dent of Japan and an accomplished 
linguist- to say nothing of being an 
electronics engineer-he compiles 
the questionnaires in two languages, 
haggles with the printer, and then 
painstakingly proofreads them. 
"Most Japanese sources prefer Japa
nese-language questionnaires,'' he 
says, "but a parallel one in English 
aids them in comparing with the fi
nal chart in the magazine, in which 
descriptions are abbreviated and 
some items combined. Also, we 
have foreign sources, such as U.S. 
semiconductor companies, which 
need an English-language version." 

We're looking for a computer editor 

The ideal candidate for this posit ion will have an eng ineering degree, as 
we ll as extensive exper ience in the design of computers, or computer
based systems and components. The cand idate must, of course , have wr it
ing ability . 

In covering the st imulating new developments in technology our editors 
travel extensively, interview the people who make electronics the dynamic 
field it is, and write and edit technical articles . 

As part of McGraw-Hill , one of the world 's lead ing publ ish ing companies , 
we offer excellent working conditions and fringe benefits . And , the salary 
level is as good as or better than industry rates for engineers. 

If you are interested and have the necessary qualifications, send your re
sume wi th salary requirements to : The Executive Editor, ELECTRON ICS 
Magazine, 1221 Avenue of the Americas , New York, N.Y. 10020. 

November 28, 1974 Volume 47, Nvmber 24 
94, 593 copies of this Issue printed 

Published every other Thursday by McGraw-Hiii, Inc. Founder: 
James H. McGraw 1860-1948. Publicat ion office 1221 Avenue ol the 
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Executive. ed itorial, circulation and advertising addresses: Electron
ics, McGraw-Hiii Sulldl;'fu 1221 Avenue of the Americas, New York , 
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KEFICO 
your source for 
aigitally prograf11rned 
d-c po\Ner supphes 

This, for example, is a typical digitally-controlled vo ltage 
stabilizer, comprising a standard Kepco plug-in power 
supply with the new Kepco SN Digital Interface. 

The combination produces 0- 100 volts, 
0- 200 mA with 12-bits resolution. The 
power supply is a Model PCX 100- 0.2MAT 
programmed by an SN-12 Digital Interface 
Card mounted on a slide adapter and fitted 
to a dual-slot bench style enclosure. 

There are hundreds of similar Kepco Power Supplies, ranging from 0-6V@ 90 A to a model that 
can produce - 5000V @ 5 mA. Because they're rated as operationally programmable, these 
models can be combined with one of the five Kepco SN Digital Interfaces to produce a custom 
digital voltage or current source, tailored to your needs. 

The SN Digital Interface Card accepts you r data input on 
parallel lines, strobed for noise immunity, and st ores the 
data in a buffer register. For isolation, the program is 
transferred across optical couplers so that your digital 
signal and the power supply it controls can be up to 
1000V apart.The five SN Cards offer a choice of BCD or 
complementary binary programming. 

The analog output from the SN Card is in the form of a 0-1 V /0-1 OV range selected signal * that 
is linearly amplified by the companion power supply to produce the desired output. In the illus
trated combination of SN-12 and a Kepco Model PCX 100-0.2MAT, the power supply func
tions as a fixed gain-of-ten power amplifier to produce a digitally-controlled output, 0-100V 
with 12-bits (0.024%) resolution. The range selector on the SN allows the full resolution to be 
spread over the lowest 10% of the output: 0-1 OV d-c. 

SN CARDS AVAILABLE 
MODEL RESOLUTION LINEARITY 
SN- 2 2 BCD ±0.2% 
SN- 3 3 BCD ±0.05% 
SN-8 8-bit ±0.2% 

SN- 10 10-bit ±0.05% 

SN- 12 12-bit ±0.01 % 

For complete specifi~ations, wr ite Dept. EH - 14 
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*The SN Card also produces ±1 0V & ± 5V outputs to control bipolar 
power supplies and 0.5V, 1.0V outputs to control current stabilizers. 

These SN Cards are fully self-contained digital programmers, 
featuring an on-card line operated power supply . Kepco offers a 
variety of housings and accessories to accommodate them to 
various programmable power supplies. As many as eight cards can 
be accommodated in a standard 51/.." x 19" panel. 

KEPCD@ 
KEPCO, INC.• 131-38 SANFORD AVENUE• FLUSHING, N.Y. 11 352 • (212) 461-7000 
TWX !t 710-582-2631 • Cable: KEPCOPOWER NEWYORK 
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A Smart Way to Beat Your 
Power Supply Size Problem 

1Y2" t~in, 21'4" narrow, 21'4" s~ort 
yet this converter produces 1000 volts 
DC, regulated, from a battery input of 
28 . VDC! It weights less than 15 ounces. 
This is only one of our wide variety of 
many small light weight converters, in
verters and power supplies - there are 
over 3000 models listed in our newest 
catalog, including size, weight and prices. 

.If you have a size problem, why not send 
for an Abbott catalog? 

MIL SPEC ENVIRONMENT - All of the her
metically sealed power modules listed in 
our new catalog have been designed to 
meet the severe environmental conditions 
required by modern aerospace systems, 
including MIL-STD-810B. They are her
metically sealed and encapsulated in 
heavy steel containers. New high per-

RELIABLE - Highest quality components 
are used in Abbott power modules to yield 
the high MTBF (mean time between fail
ure) as calculated in the MIL-HDBK-217 
handbook. Typical power modules have 
over 100,000 hours MTBF - proving that 
the quality was built in from the beginning. 

WIDE RANGE OF OUTPUTS - Any voltage 
from 5 volts DC to 740 VDC is available 
by selecting the correct model you need 
from our catalog with any of a variety 
of inputs including: 

60...,to DC 

400~to DC 

28 voe to oc 
28 voe to 400 .... 

formance units can meet MIL-STD-461A. 12-38 voe to 60..., 

Please see pages 307-317 Volume 1 of your 1974-75 EEM (ELECTRONIC ENGINEERS MASTER Catalog) 
or pages B53-B60 Volume 3 of your 1974-75 GOLD BOOK for complete information on Abbott Modules. 

Send for our new 60 page FREE catalog. 

abbott transistor 
LA B ORATORIES, 

g·en erul offlceH 

5200 W. Jefferson Blvd ./ Los Angeles 90016 
(213) 936-8185 Telex: 69-1398 
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NCORPORATED 
eastern office 

1224 Anderson Ave./Fort Lee, N.J. 07024 
(201) 224-6900 Telex: 13-5332 

Readers comment 

Astronomers worried 

To the Editor: Stephen Scrupski's 
review of current communications 
satellite planning [Electronics, Oct. 
3, p. 95] made no mention of the im
portant impact of satellite trans
mission on radio astronomy. 

Most of current radio astronomy 
is conducted at extremely weak sig
nal levels : flux densities as low as 
.001 Jansky (lJy = 10-2Gw/m2Hz). 
Some frequencies of astrophysical 
interest have been protected by in
ternational agreement, but most 
molecular line transitions occur at 
unprotected frequencies. 

Putting radio observatories in re
mote locations was, until recently, 
sufficient to control most inter
ference situations. But orbiting 
transmitters operating at high power 
levels can and do create serious in
terference, even in the protected 
bands. Recent reports show that 
both the A TS-6 and SMS-1 satel
lites produce well in excess of the 
recommended harmful interference 
limit for radio astronomy. ATS-6 in 
particular has produced a flux den
sity of about 500 Jy at the lower 
edge of the astronomy band of 2.69 
to 2.7 gigahertz. This satellite has 
forced the three-element inter
ferometer of the National Radio As
tronomy Observatory to seriously 
restrict its bandwidth. 

Radio astronomy has no large po
litical or economic constituency, yet 
it is one of the most vital of the 
physical sciences. If one extrapo
lates from current satellite planning 
(with satellites requiring up to 500 
megahertz bands each), it is clear 
that in only a few years there may 
be little, if any, spectrum available 
for high-sensitivity experiments be
tween 1 and 30 GHz. 

In short, mechanisms must be 
found for enforcing economy in 
spectrum utilization. (Surely the 
proposed 36 MHz channel for a 
single Muzak transmission is an ex
traordinary waste). 

Martin S. Ewing 
California Institute of Technology 

Pasadena, Calif. 

Waveguide even better 

To the Editor: Corning's low-loss 
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PANEL 

ENGLISH • FRENCH • GERMAN • HEBREW • RUSSIAN 
JAPANESE • SYMBOLS • GRAPHICS • and other languages 

-No matter what you have to say or how you say it, a SELF-SCAN panel display 
provides the economical and practical solution to your readout problem. 
The only commercially available dot matrix pattern with five years of 
proven customer performance plus the following features: 

• Low Cost • Few Connections 
• Compact Packaging • Distinctive Appearance 

The 5 x 7 dot matrix format of SELF-SCAN panels and our 
variety of MOS character generators allow you to commu
nicate with maximum legibility and flexibility. Simulta
neous bi-lingual display is also possible on certain models. 
SE LF-SCAN panels are simple to interface to computers. 

Single register displays of 16, 32, and 80 characters, 
and multi-register displays of 256 (8 x 32) characters are 
available. 0.2", 0.3", 0.4" characters with soft neon-orange 
glow are visible up to 25 feet. 

Call your Burroughs represent
ative for a .. briefcas e" demon
stration, or get in touch tcith 
Burroughs Corporation , Elec
tronic Components Division, 
P.O. Box 1226, Plainfield, New 
Jersey 07061 , T el. (201) 757-3400 
or (714) 835-7335. 

You can see the difference Burroughs 
Circle 7 on reader service card 



HERMETICALLY ·SEALED 
METAL CASE TUBULAR CAPACITORS 

BARE METAL CASE 
Style LPB, metallized polycarbonate film 
Style MPF, metallized PETP-polyester film 
Style APB, polycarbonate film 
Style AMS, PETP-poiyester film 
Style ASS, polystyrene film 
Style AFB, PTFE-fluorocarbon film 

METAL CASE WITH INSULATI NG SLEEVE 
Style LP9, metallized polycarbonate film 
Style MPIF·, metallized PETP-polyester film 
Style AP9, polycarbonate film 
Style AM9, PETP-polyester film 
Style AS9, polystyrene film 
Style AF9, PTFE-fluorocarbon film 

WRAP-AND-FILL 
ROUND TUBULAR CAPACITORS 

Style LP66, metallized polycarbonate film 
Style AP66, polycarbonate film 
Style AS66, polystyrene film 

HERMETICALLY -SEALED 
CERAMIC CASE TUBULAR CAPACITORS 

Style SML, high voltage paper/ PETP-poly
ester film, inserted tab construction. 

Style SMLE, high voltage paper / PETP-poly
ester film, extended foil construction. 

EPOXY-CASE 
RECTANGULAR CAPACITORS 

AXIAL-LEAD 
Style LP7A, metallized polycarbonate film 
Style LM7A, metallized PETP-polyester film 
Style AP7A, polycarbonate film 
Style AM7A, PETP-polyester film 
Style AS7A, polystyrene film 

RADIAL-LEAD 
Style LP7S, metallized polycar

bonate film 
Style LM7S, metallized PETP-

polyester film 
Style AP7S, polycarbonate film 
Style AM7S, PETP-polyester film 
Style AS7S, polystyrene film 

WRAP·AND-FILL 
OVAL TUBULAR CAPACITORS 

Style LP77, metallized polycarbonate film 

HERMETICALLY ·SEALED 
GLASS CASE TUBULAR CAPACITORS 

Style GML, high voltage paper / PETP
polyester film, 85 C 

Style GTL, high voltage paper / PETP
polyester film, 125 C 

EPOXY CASE 
RECTANGULAR CAPACITORS 

Style EFX, high voltage paper / PETP-poly
ester film. 

Write for engineering bulletins on those capacitor styles in which you are interested. 
4 50- 41 29 

electronics division 
1076, LONGWOOD, FLORIDA 32750 
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Readers comment 

optical waveguide development is 
more advanced than was indicated 
in your "Technology Update" issue 
[Electronics, Oct. 17, p. 83]. The au
thor states that Corning Glass is ex
perimenting with single-mode fibers 
with losses down to 2.1 decibels per 
kilometer with a 1.05 micrometer 
wavelength. 

It is true that Corning's original 
breakthrough in low-loss fibers was 
made using a single-mode fiber, but 
the 2.1 dB/km figure the author 
cites was achieved on a I-kilometer 
length of multimode fiber, not 
single-mode. That was in May, 
1973. Since then, attenuation as low 
as 1-2 dB/km with a 1-06 µm 
wavelength has been measured on 
similar multimode fibers at Corning 
Glass Works. 

David B. Stout 
Corning Glass works 

Corning, N.Y. 

LCD work continues 

To the Editor: Your News update 
section of September 19th took note 
of our work on an 84-character liq
uid-crystal display. The project was 
funded internally, however, and had 
no relation to an anticipated Army 
contract. We are now developing 
drive electronics to permit us to 
market complete liquid-crystal dis
play packages. 

Applied Technology did develop 
engineering models of a vertical 
baragraph LCD for aircraft engine 
instrumentation, and that was under 
Army contract. 

J.M. Finley 
Applied Technology division 

Itek Corp. 
Sunnyvale, Calif. 

'Bifocal' is trademark 

To the 'editor: You make reference 
to "bifocal" in the article "Pace
makers quicken their market beat" 
[Electronics, Sept. 5, p. 65]. "Bi
focal" is registered under Federal 
Trademark No. 921,619. It is the 
American Optical trademark for at
rial ventricular, or AV, sequential 
pacemakers. 

William C. Nealon 
American Optical Corp. 

Southbridge, Mass. 
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Here's proof that 
AZ positive photoresist 

gives better device yields 



• 
1n 

If you're st ill hand-feeding your DIP tester for 
incoming or outgoing inspection, you 're working too 
hard. Put our table-top Model 800 to work. Or any one 
of our other high-speed, automatic DIP 
test handlers and you can '· . multiply your DIP test 
throughput by as much as ten-or more. To get all 
the profitable particulars write or call 
IPT Corporation , 1140 W. Evelyn Ave., Sunnyvale, 
California 94086. Phone (408) 732-7550. 

1 O Circle 1 O on reader service card 

40 years ago 
From the pages of Electronlca, November, 1934 

Marconi reports on microwaves 

"Although I have succeeded in re
ceiving waves of 60 centimeters at 
258 kilometers, which was in that 
case eight times the optical range, 
my later investigations on the pro
pagation of these waves have 
brought to light not only their own 
well-known erratic behavior, but 
also a definite seasonal effect which 
so far limits their commercial use to 
about the optical range. 

"Within that optical range we can 
say definitely that microwaves can 
be employed advantageously for 
short-distance inter-island and is
land-continental communications as 
well as overland, in spite of even 
complete visual obstruction." 
-Marchese Guglielmo Marconi in a 
transatlantic broadcast to American 
listeners from Rome on Oct. 29. 

Component makers challenged 

Introduction of the "acorn" tubes is 
an immediate challenge to manu
facturers of parts. There is a market 
for an exceedingly small radio, vest
pocket in size, perhaps. But in the 
past, set designers have felt nothing 
could be done because the essential 
elements, the tubes, were so large. 
That day is past. 

Such components as variable con
densers, coils, headphones and loud 
speakers, and resistors must be re
duced in size if they are to appear in 
the ultra-midgets. There is much 
room for research here for new high 
capacity condenser dielectrics, for 
resistance materials of greater heat 
tolerance, for new emission surfaces 
to decrease the power required by 
the tubes, for compact long-life bat
teries. Such parts need not be 
cheaper or more fragile; they might 
be sturdier because of small size and 
perhaps more expensive- they need 
only be smaller. 

Imports of electronic equipment 

The Bureau of Foreign and Domes
tic Commerce announces that dur
ing August, 1934, the following im
ports of electron tubes were made: 
Radio apparatus and parts, $3,027; 
X-ray tubes $3,008. 
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CHOPPER AMP 
PE FORMANCE AT 
BIPOLAR PRICES ... it's easy! 
Vos -10 µV 
TC Vas - 0.2 µV/°C 
Vas/Time -0.2 µV/Month 
Bn -0.35 µV p-p 

NO EXTERNAL COMPONENTS - NO CHOPPER PROBLEMS! 
Freedom at last! Freedom from zeroing potenti om
eters and period ic system recalibrations. Freedom 
from noisy, expensive chopper ampli f iers. Freedom 
from bulky external components . 

with applications ease and flexibility-at unbeliev
ably low prices. Upgrade system performance, re
duce design time , improve MTBF while saving 
money. The monoOP-07 is a direct replacement for 
725, 108A/308A, 741 and most other op amps -
they ' re off-the-shelf at your Precision Monolithics 
distributor now! 

New monoOP-07 Ult ra-Low Offset Voltage Op Amps 
combine ultra-low noise, ultra-stable performance 

GUARANTEED MIN/MAX SPECIFICATIONS 

J~~~~,.~ '.:~,-,'!.·' f;F'•·:-~ ;:.';'" .. - - .. 
~~ ~f\ ~~ t '~JX,.'.. ~• ~--·~' r ::~J. " .. 

Temp. Range -551 +125 
Vos@ 25°C 25 
Vos @ Full Temp. 60 
TCVos 0.6 
Long Term Drift 1.0 
Noise Voltage (.1 to10 Hz) 0.6 
CMRR (V1N = ± 13V) 110 
Price@ 100 Pcs. (T0-99) $60.00 

if[M'" PRECISION 
MONOLITHICS 
INCORPORATED 

1500 SPACE PARK DRIVE, SANTA CLARA, CALIFORNIA 95050 
TEL. (408) 248-9222 • TWX 910-338-0528 • CABLE MONO 
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-55/ +125 0/+70 0/+70 oc 
75 75 150 1.N 
200 130 250 p.V 
1.3 1.3 1.8 p,Vl°C 
1.0 1.5 2.0 p,V/ Month 
0.6 0.6 0.65 p,Vp-p 
110 106 100 dB 

$25.00 $15.00 $9.95 • I 

AUTHORIZED DISTRIBUTORS: 
NEW YORK METROPOLITAN AREA Harvey Radio , Woodbury, N.Y.: (516) 921-8700 • NEW ENGLAND AREA Gerber 
Electron ics, Dedham, Mass .: (617) 329-2400 • UPSTATE NEW YORK Harvey Federal Electronics. Binghamton, 
N.Y.: (607) 748-8211 • NORTHEAST Newark Electron ics, Woburn , Mass.: (617) 935-8350 • BALTIMORE-WASH
INGTON Wh itney Distributors, Baltimore, Md .: (301) 944-8080 •PENNSYLVANIA Hallmark Electronics, Huntingdon 
Valley, Pa .: (215) 355-7300 • Pioneer / Pittsburgh : (412) 391-4846 •MICHIGAN RS Electronics, Detroit, Mich.: (313) 
491-1000 • SOUTHEAST Kirkman Electronics , Winston-Salem, N.C.: (919) 724-0541 • EAST CENTRAL Pioneer/ 
Cleveland , Cleveland , Ohio: (216) 587-3600 • Pioneer/ Dayton, Dayton , Ohio : (513) 236-9900 • CENTRAL Hallmark 
Electronics, Elk Grove Village , Ill. : (312) 437-8800 • Minneapolis , Minn.: (612) 884-9056 • St. Louis , Mo.: 
(314) 521-3800 • TEXAS-OKLAHOMA Sterling Electronics, Houston , Tex~s : (713) 627-9800 • Dallas, Texas: (214) 
357-9131 •SOUTHWEST Sterl ing Electronics, Albuquerque , N.M.: (505) 345-6601 • Phoenix , Ariz .: (602) 258-4531 
• WEST Westates Electronics Corp ., Chatsworth , Calif.: (213) 341-4411 • Sunnyvale, Calif .: (408) 733-8383 • 
lntermark Electronics, Sunnyvale , Calif .: (408) 738-1111 •Denver, Colo .: (303) 936-8284 • Sal t Lake City, Utah: 
(801) 486-3411 •San Diego, Cal if.: (714) 279-5200 • Santa Ana, Calif .: (714) 540-1322 • Almac-Stroum. Seattle, 
Wash .: (206) 763-2300 •Portland, Ore .: (503) 292-3534 •CANADA lntek Electronics, Vancouver, B.C.: (604) 324-6831. 
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MF2102. - 1024 X 1 bit static RAM - the original work horse for .uprocessor memory. 

MF2102by 4. - 256 x 4 bit static RAM famlly. New and tailor-made by 
Microsystems for systems versatility, we call them: 

MF2111 . - 16 lead package, common 1/0. 
MF2112. - 18 lead package, common 1/0 with Bus control. 

MF2113. - 22 lead package, separate 1/0 . 

MF8008. - 8 bit central processor. Add some Microsystems memory and th is powerfu l 
little machine performs an almost endless variety of computing and contro l 
functions . And it's the only dual sourced CPU in volume production 
(in fact it has been for over a year). 

MF8080. - The next generation CPU coming from Microsystems in the first 
quarter of 1975. 

for immediate delivery give us a call! 
U.S.A . MO., Hazelwood, Tech Reps (314)731-5200 CT., Westport, Hi -Re l (203)226-4731 NY. , Freeport, Mi lgray (516)546-6000 

' 

microsystems sales offices MO., I ndependence, Tech Reps (816)737 -1414 FL., Clearwater, Diplomat (813)443-4514 NY., New Y ork , C. Tennant (2 12)679-1300 
CA. , Palo A lto, (4 15)493-0848 NJ. , T enafly, ABC (201 )568-2354 IL., Elk Grove Village, Diplomat (312)595-1000 NY ., Rochester, Simeona (716)328-3230 
CA., Santa Ana, (7 14)979-6522 NY., North Sy racuse, Adv . Comp. (3151699-2651 IL. , Elmhurst, Semispecs (312)279-1000 NY., Woodbury , C. Tennant (516)364-9070 
IL.. Schaumburg, (312)894-7660 NY. , T arry t ow n, ABC (914)631 -2650 IL., Skokie, Bell Industries (312)965-7500 OH., D ayton, Diplomat (513)228-1080 
MA., Waltham(6 17)890-2255 NY., Williston Park , ABC (516)747-6610 IN., Indianapol is, Semispecs (317)243..S271 OH., D ayton, Semi~pecs (513)278-9455 
NJ., Morris Plains{20 1 )539-8050 OH., Cincinnati, Ron Mak in (5 131232-5588 MD., Baltimore, Arrow (301 )247-5200 OH., Solon, Aepco (216)248-8900 
PA., Huntingdon V alley , (215)947-5641 /2 OH., Co lumbus, Tom Mul l igan (614)457-2242 MO., Rockv ille, Pioneer (301)424-3300 PA., Horsham , Pioneer (215)674-5710 

sales representatives 
AL. , Huntsv ille, Rep Inc . (2051881 -9270 
AZ., Scottsdale, Barnhill Five (602)947-5745 
CA., Los Alam itos, J .S . Heaton (213)598-6676 
CA ., L os Altos, W.W. Posey (4 15)948-7771 
CA ., San Diego, J.S. Heaton (714)452-1456 
FL, Orlando, G.F . Bohman (305)855-0274 
IL., Ch icago. L-Tec (312)286-1500 
IL . Westchester. Gassner & Clark (312)345-4245 
IN ., For t Wayne, Gassner & Clark 1219)456-1675 
M D., T owson, L.H . Kolman (301)752-8756 
MA., Waltham, Aantek (617)890-51 10 
Ml., Mil ford, Tom Mu ll igan (313)363-5575 
MN ., M inneapolis, Comstrand (612)560-5300 

12 

OR ., Beaverton, Arneson (503)643-5754 MA., Boston, Demambro (617)787-1200 PA., Pittsburgh, Semispecs (4 12)781 -8120 
PA., Huntingdon V alley, ABC (215)947-564 1 MA., Dedham, Gerber 1617)329-2400 T X ., Dallas, KA Electronic Sales (214)634-7870 
T X. , Dallas, J . Clay (214)350-1281 MA., Watertown, Sterling (617)926-9720 T X ., D allas, Semispecs (214)358-5211 
WA., Seattle, Arneson (206)762-7664 Ml. , Farmington, Dip lomat (313)477-3200 TX., D allas, Sterling (214)357-9131 

stocking distributors 
AZ., Phoenix, Moltronics (602)272-7951 
AZ., Phoenix, Ster ling (602)258-4531 
CA., R iverside, Electronic Supply (714)683-7300 
CA., San D iego, Moltronics (714)278-5020 
CA., San D iego, Ster l ing (7141565-2441 
CA ., San Carl os, Sterling !415)592-2353 
CA ., Southgate, Moltronics (714)521 -7412 
CA., Sunnyvale, Be ll Industries (408)734-8570 
CA., 'su n V alley, Ster l ing (213)767-5030 

Ml ., Farmington, Semispecs (3 13)478-2700 TX., Houston, Sterling (713)623-6600 
MN., M inneapolis, Diplomat (6 12)788-8601 WA. , Seattle, Ster l ing (206)762-9102 
MN ., M inneapol is, Semispecs (612)854-8841 WI., Wauw atosa, Semispecs (414)257-1330 
MO., Hazelw ood, Semispecs (314)731 -2400 UT., Salt L ake Ci ty, Diplomat (8011486-7227 
MO., Kansas City, Semispecs (816)452-3900 
MO., St-Lou is, Diplomat (314)645-8550 
NJ., Haddonf ie ld, Mid-Atlantic (609)428-8288 
NJ., Kenilwor t h, Newark (201 )272-8410 
NJ., Saddlebrook, Arrow (201 )797-5800 
NM., Albuquerqu e, Sterling (505)345-6602 
NY ., Farm ingdale, Arrow (5 16)694-6800 

CANADA 

microsystems sales offices 
QUE., Montreal, (514)747-5880 
ONT., Ottaw a, (613~828-9191 

ONT., Toronto, (4161239-6141 
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MOD 8. ·Complete modular .uprocessor. RAMs, ROMs, pROMs, CPUs. 
Everything you need from Microsystems. 

MONITOR 8. ·Complete software operating system for the MOD a. 
FREEDATA PACK. - Includes software llstlng, hardware description and 
data sheets for all associated components. Just drop us a line and Its yours· free! 

AVAILABLE. ·Microsystems Mlcroproce11ors are available now, from stock 
only through Mlcrosyatems sales outlets and stocking distributors arouncl 
the world. Microsystems lntematlonal Limited, Box 3529, Station C, Ottawa, 
Canada K1Y 4J1, Tel. (613) 828·9191. 

stocking distributors 
BC., Vancouver, A.A.E. 1604)687·2621 
ONT., Malton, Semispecs (416)678-1444 
ONT., Raxdalo, Future 1416)677·7820 
ONT., Toronto, Zentronics (416)789-5811 
QU E., Mont rea l, Future (514)735-5775 

EUROPE 
microsystems sales off ices 
W. GERMANY, Stuttgart, 107111653116/26 
U.K. , London, 1011573-6582/4 

stocking distributors 
- throughout the Continent, 

the U.K. and Scand inavia 

JAPAN 
Tokyo, Mitsubishi 210-2121 
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PRIME 
SU,PPllER 
TO THE t · 

COMPUTEB · 
AND 
PERl'PHERAb 
EQUIPMENT 
INDUSTRY 

• Electromagnetic 
Delay Lines 

(Including Subminiature DIPs) 

• Power Resistors 

• Industry's Most 
Complete Selection 
And Best Delivery 

Call our hotline for prompt 
service and delivery. 

(201) 374-3311 

~L 
ELECTRONICS, Inc. 

General Sales Office: 

700 So. 21st Street 
Irvington, N. J. 07111 
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People 

Smith is adapting 

electronics to B&H 

Emphasis. J.E. Smith hopes to give Bell & 

Howell a better feel for electronics. 

Bell & Howell Co. has an identity 
crisis. The name is a household 
word-widely known for its con
sumer motion-picture-cameras and 
projectors. But half its earnings ac
tually come from a line of special
ized business equipment that in
cludes microfilm systems, copiers, 
and duplicators, as well as equip
ment for folding, inserting, and han
dling paper. 

Faced with the need to adapt 
electronics to its business equip
ment, the Chicago-based firm has 
brought in J. E. Smith as senior vice 
president and general manager for 
its Business Equipment group. B&H 
is counting on his experience. Most 
of his career has been spent inter
facing electromechanical and elec
tronic technologies. As president of 
Victor Comptometer Corp.'s Busi
ness Products group, for instance, 
the affable and sharply tailored 
Smith orchestrated its complete con
version from electromechanical to 
electronic calculators. And before 
that Smith spent 14 years in Litton 
Industries' Kimball Systems and 
Monroe divisions. 

Think. While Smith doesn't expect 
as dramatic a change at B&H as he 
engineered at Victor, he admits that 
there will be a challenge in getting 
the company to think electronics. 
"Bell & Howell has for many years 

had an Electronics and Instruments 
group, but has lacked an electronics 
orientation that's necessary for the 
future growth and development of 
the company," he points out. "We 
don't intend to go into the electron
ics business per se, but to make 
existing products as efficient as pos
sible using electronics technology." 

Smith's first step was the acquisi
tion of a line of computer-output
microfilm (COM) systems from Per
tee Corp. "It fills a very large gap in 
our product line, if we are serious 
about becoming a full-service mi
crofilm supplier," he says. 

Although COM is based on elec
tronics, most of his group's products 
are electromechanical. "COM has an 
impact across our entire product 
line, and we're already hard at work 
specifying our next-generation COM 
unit," he says. "It will form the 
foundation of an over-all electronics 
capability in the group." 

Smith will also take a fresh look 
at his group's optical products. He 
hopes soon to be marketing an "in
telligent version" of an optical docu
ment reader "that will make it es
sentially a remote-batch terminal." 
This type of product improvement is 
typical of Smith's plans for B&H in 
the future . 

Stanford 's Meindl sees 

ICs as strong medicine 

Graduate students of electrical engi
neering at Stanford University may 
be making more visits to hospitals 
these days than injured football 

Rewards. For Stanford 's Meindl , the payoff 
in medical electron ics is gratifying . 



Ferrites from Ferroxcube .•. 

Everything you need In ferrites. All sizes and shapes
pot cores, square cores, toroids, E's, U's, l's, and spec
ials, too- in a variety of performance proved mater
ials including new 3CB for high flux dens ity 
applications. 

Made In Saugerties. Ferroxcube ferrites are made of 
the finest materials, in the most modern facilities, to 
the most rigid specifications, right here in Saugerties, 
New York. So there are none of the uncerta inties of 
qual ity and delivery often associated with overseas 
supply. 

24 hour tumaround 

Stocked nationwide. Six strategically located distribu
tion points across the nation- in Boston, Saugerties, 
New York, Philadelphia, Chicago, and San Diego
keep over 50,000,000 ferrites ready and waiting for 
your order. Almost like having your own on-site supply . 

Delivered immediately. With such a complete line of 
quality product, made domestically, and stocked 
strategica l ly , your only worry when you order 
Ferroxcube ferrites may be whether you can get the 
receiving area open in time. See for yourself. 

FERROXCUBE CORPORATION . SAUGERTIES, N. y 1 2477 g 14•246-2811 
A NORTH AM ERI CAN PHILIPS COMPANY 

Distributed through North American Phili ps Electronic Components Corporation wit h warehouses in Boston . 617 • 899-7100; 
New York . 516 • 538-2300; Saugerties. 914 • 246-5861 ; Phil adelphia . 215• 836-1616; Chicago , 312• 593 -8 220; San Diego. 714•453-5440 
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Cast-moulded 
capacitors 

require 
small 

WIMA FKS 3 
1 000 pF up to 0.04 7 µF 

WIMA FKC 3 
100 pF and up 

WIMA MKS 3 
Up to 0.47 µF 

WIMA FKS 2 min 
P.C.M. 5 mm 
1 000 pF to 0.04 7 µF 

are an excellent aid in designing your 
IC-equipped printed boards. Use the new 
plug-in WIMA® capacitors which are 
smaller and have regular e® 
dimensions. • 
Write for our new catalogue. 
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WILHELM 
WESTERMANN 
Spezialfabrik 
!Ur Kondensatoren 
D-68 Mannheim 1 
Fed. Rep. of Germany 
Augusta-Anlage 56 
P. 0. Box 2345 
Tel.: (0621) 408012 

People 

pros. Instead of seeking treatment, 
however, they are searching for new 
ways to use integrated circuits in 
medicine. And James D . Meindl, 
chief of Stanford's Integrated Cir
cuits Laboratory, believes this 
search offers students an "incompa
rable opportunity." 

The rate of return from such stud
ies is high, says the 41-year-old 
Meindl, who chaired a seminar on 
res in medicine at last month's an
nual conference of the Alliance for 
Engineering in biology and medi
cine. He notes that students easily 
associate with the humanistic nature 
of improved medical instrumenta
tion. 

And he's proud of the accom
plishments of the 25 to 30 Ph.D . 
candidates working in the Stanford 
laboratory every year. "The bulk of 
the research involves medical elec
tronics because there is an urgent 
need for these instruments," he says. 
The lead time between research and 
payoff is gratifyingly short, adds the 
crew-cut university professor. 

Accomplishments. Included in the 
lab's developments are totally new 
devices, as well as programs aimed 
at producing miniature and more 
effective hardware. One new device 
for the blind, for example, uses a 
charge-coupled-device image sensor 
that converts printed words into a 
form that can be sensed by tactile 
means. And miniaturization projects 
have led to such things as trans
ducers and signal transmitters that 
sense functions within the body and 
monitor blood flow ultrasonically. 

One of the goals of the laboratory 
is to continue development of ultra
sonic devices toward a full range of 
units for diagnostic use. One advan
tage that Stanford's EEs have is the 
chance to test their development at 
the medical facilities on campus in a 
relatively short time, explains 
Meindl, who himself holds a Ph.D. 
in electrical engineering. 

His lab now has extensive Federal 
funding-including a $3 million 
grant from the National Institutes of 
Health to conduct tests of recent in
novations in ultrasonic-devices. And 
he predicts a continuing interest in 
res applied to medical gear. 
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meA1uRemen1 
~hP.; comPUTATIOn 

innovations from Hewlett-Pockord 

MEASUREMEN'fECOMPUTATION' NEWS 

DECEMBER, 1974 

New HP interface bus 
links instruments 

A new approach has been adopted 
as a major interface standard for HP 
products. It means you can con
veniently interconnect a wide range 
of HP instruments, calculators, and 
other devices having stimulus, response, 
display, control or computational capa
bilities. Indeed, you can now assemble · 
relatively low-cost systems with mini
mum engineering effort. 

Called the Hewlett-Packard Interface 
Bus (HP-IB), it accommodates high and 
low-speed devices in the same system. 
You can interconnect as many as 15 
devices-voltmeter, printer, signal 
source, calculator, digital clock, etc.
over a total distance of up to 20 meters. 
Devices are linked via a passive cable 
network having 16 signal lines. These 
signal lines carry all information (ad
dresses, commands, program data and 

(continued on page 3) 



New combinations of counters and 
calculators solve difficult 
measurement problems 

Thanks to the new HP interface bus, 
you can couple the speed and computa
tional power of an HP calculator with 
the measurement capability of HP elec
tronic counters and state-of-the-art 
accessories. Several new application 
notes describe how these versatile low
cost combinations solve difficult mea
surement problems. 

AN 174, a new series of 13 applica
tion notes, describes HP interface bus 
systems configured around the 5345A 
counter and a 9820A, 9821 A or 9830A 
calculator. These systems are used to: 
• Spec VCOs with respect to tuning 
step transient response and post-tuning 
drift, 
• Characterize digital receiver perfor
mance as a fun·ction of S/N by measur
ing the statistical variation in receiver 
delay time, 
• Match the delays through two lengths 
of cable to within a few picoseconds for 
antenna feed systems. 

The 174 series covers a wide variety 
of applications from phase measure
ments to complete VCO linearity test
ing. We' ll be glad to send you an index 
so that you can order specific notes of 
interest. 

You can also combine the 5340A 
microwave counter with a calculator to 
measure the Ii nearity of VCOs operating 
at frequencies up to 23 GHz. Applica
tion note 181-1 describes how this syn
ergistic counter/calculator combination 

Here, a 5345A counter, a plotter, and a desktop 
calculator are used to characterize the time 
interval jitter from a pulse generator. 

) 
~ · 

Low-cost data acquisition : three counters (with 
snap-on interface modules) send time interval, 
frequency, and voltage information to a thermal 
printer that also acts as a controller. 

measures, computes and plots the trans
fer characteristic, differential, non-
1 inearity, and integral non I inearity of the 
VCO under test. 

Application note 181-2 provides an 
example of a simple data acquisition 
system using HP low-cost counter mod
ules, an interface, and a 9820A or 
9821 A calculator. A multimeter/counter 
measures frequency, ac volts, de volts, 
or resistance and outputs these mea
surements to the calculator. The cal
culator computes the mean, standard 
deviation, and peak-to-peak deviation 
of the data and even plots a histogram. 

For the two 7 8 7 application notes and 
774 series index, check Son the HP 
Reply Card. 

Two new timing 
instrument accessories 

A timing generator and a digital clock 
are HP's newest ASCII-programmable 
instrument accessories. The two mod
ules are compatible with the HP inter
face bus and, as such, can be linked to 
counters, digital voltmeters, and other 
HP instruments. 

The 59308A timing generator pro
vides precision time intervals from 1 µ,s 
to greater than a day. These time inter
vals are defined by start/end pulses and 
HP interface bus start/end "flags." This 
flexible way of defining time intervals 
permits use in a wide variety of hard
ware and software applications. For 
example, the 59308A can be used to 
provide delayed gating pulses to coun
ters or digital voltmeters to obtain fre
quency or voltage vs. time information. 
It can also be used to schedule subrou
tine execution in computer/calculator 
programs or to measure the time be
tween events with µ,s resolution . 

The 59309A digital clock displays 
calendar and time data (month, day, 
hour, minute, second) and can be used 
for time logging to printers and cal
culators. 

To learn more, check I on the HP 
Reply Card. 

For digital timing applications that require pre

cise intervals from µ.s to days, use HP's new 

timing generator and digital cloqk. 
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\Jow, take the work out 
)f word generation 
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;P's new 8016A 50-MHz word generator is also fully compatible with the new HP interface bus. 

High speed, high capacity, stability, 
Jit pattern programmability, and com
Jetitive price put the new 8016A word 
5enerator at the top of its class. It's ideal 
:or testing ICs, circuit boards, and data 
:ommun ication systems. 

Freely-programmable bit patterns 
rnd high capacity produce a flexible 
Jutput, both in content and format. Data 
)Utput can be parallel (32 bytes each 8 
)its wide) or serial (8 words each 32 bits 
longJ at rates up to 50 megabits/second. 
fhe 8016A also has a strobe output (that 
-;an function as a ninth data channel or 
floating trigger), selectable ECL and TTL 

output levels, and six independent 
delay circuits. 

Unlike the confusing front panels of 
complex word generators, the 8016A 
front panel is simple and easy to use. 
Data can be loaded in either parallel or 
serial form . As an option, you can also 
load bit patterns via a card reader, at the 
rate of 256 data bits in 2 seconds. 

The 8016A is especially effective for 
determining worst-case conditions in 
IC testing. 

For specifications and details, check L 
on the HP Reply Card. 

Interface links instruments 
(continued from page 1) 

status data) at data rates up to 1 mega
byte/sec. 

Simple HP interface bus configura
tions do not require the use of a con
troller such as a calculator or computer 
(although HP-IB is compatible with 
both). In most cases, HP programmable 
calculators are the ideal controllers for 
customer-assembled systems whenever 
some degree of data manipulation is re
qu ired. Our HP-IB calculator interface 
package provides everything necessary 
for interconnecting your HP 9820A, 
9821 A or 9830A calculator with up to 
14 other HP-IB instruments and 
accessories. 

MEASUREMEN'fECOMPUTATION' NEWS 

Several popular measurement solu
tions are available in the form of com
plete, pre-assembled HP-I B systems. 
(See the 3050B data acquisition system 
in this issue.) They are fully integrated 
and documented from a hardware and 
software point of view, and HP takes full 
responsibility for overall performance 
of these pre-assembled systems. 

Check Q on the HP Reply Card for 
details on the new HP interface bus and 
a list of currently available HP-18 
products . 

Two HP scopes.for 
digital design, testing, 
and field service 

If you work with digital systems, two 
HP oscilloscopes can make your job 
easier : the 171 OB is a 200 MHz dual
channel scope for field servicing, while 
the 1720A is a 275 MHz dual-channel 
scope for digital logic design and testing. 

Both have tight accuracy specs for 
those critical measurements-for 
example, calibrated sweep to 10 ns/cm 
(1 ns magnified times 10) and accurate 
to 3% over the full 10 cm of horizontal 
deflection. Differential time measure
ments are accurate to 1 % for most 
applications. Both scopes offer delayed 
sweep, stable triggering, and selectable 
input impedance (500 or 1 MO). And 
both scopes maintain specified perfor
mance from 0° to 55°C. 

The 1710B with deflection factors to 
5 mV/cm is ideal for servicing computers 
that use ECL 1 OK or TTL logic. 

The preci sion 1720A has deflection 
factors to 10 mV/cm. It's used in the 
design, manufacture, and testing of fast 
logic systems-computers, peripherals, 
logic components, and communications 
equipment. 

For the full scoop on these handy 
scopes, check Con the HP Reply Card. 

Accuracy and environmental specifications 
make either the 17108 scope (shown here) or 
the 1720A model equally suitable for bench use 
or field service. 



Now, simulate logic designs 
directly from your schematic 

Digital simulation cuts design time and improves accuracy. 

HP's new approach to logic circuit 
design provides a self-contained digital 
simulation technique that 1) improves 
the accuracy of complex designs, and 
2) reduces the time engineers spend 
verifying logic behavior. The system 
uses an HP 9830A programmable cal
culator and newly avai lable digital 
simulation software. Four programs 
handle: 
• Combinational networks for all logic 
families, 
• Synchronous one-clock networks for 
DTL!TTL/ECL families, 
• Synchronous two-phase networks for 

MOS/LSI families, 
• Timing ana lysis including propaga
tion delays. 

You can use the new digital simula
tion system to generate truth tables, 
analyze sequentia l logic circuits, gen
erate state-time maps, document de
signs, ana lyze MOS/LSI circuits, and 
generate timing diagrams. 

A basic system consists of the calcu
lator with 4K memory, a string-variables 
read-only-memory, and a thermal prin
ter. 
For more information, check R on the 
HP Reply Card. 

Multiprogrammer provides 
flexible computer access 
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Attach HP's multiprogrammer to your computer 
and you can add up to 240 more 1/0 channels. 

Now you can build your own control 
or data acquisition system-economi
cally-with an HP 6940A multipro
grammer. 

You need just one computer input/ 
output channel to interface with the 
multiprogrammer. The 6940A itself 

· holds up to 15 plug-in analog and digi
tal 1/0 cards, mixed in any combination . 
Some plug-ins convert programmed 

output into signa ls to drive stepping 
motors, contro l transducers, c lose con
tacts, or to stimulate units under test. 
Other cards convert responses from pro
cess instruments into digital data for 
computer input. 

If you need more than 15 input/output 
channels, simply add the 6941 A exten
der mainframes. Each extender holds 
15 plug-ins, and you can add up to 15 
extenders-giving you a total of 240 
channels controlled from one computer 
1/0 slot. 

For details, check J on the HP Reply 
Card. 

New automatic spectrum 
analyzer delivers spectral, 
distortion and wave analys 

Now, you can perform spectral analy
sis, distortion analysis, and wave analy
sis quickly, automatically with the same 
system-the new 3045A automatic 
spectrum analyzer. Using the new HP 
interface bus, we combined the accuracy 
of a digital display in a spectru,m analy
zer with the high reso lution of a synthe
sizer and the computational and contro l 
capability of a desktop calculator. The 
result : a fast, fully programmable, auto
matic system for production testing, 
quality control, and lab work. 

Frequency ranges from 10 Hz to B 
MHz. Amplitude is displayed in dB on a 
digital display-to 0.01 dB resol ution. 
It's easy to use: HP provides al l the soft
ware for general measurements and 
programming instructions for more 
specific measurements. 

The interface bus accommodates up 
to 15 devices, so you can easil y add 
a plotter to graph relationships-for 
example, distortion vs. frequency or 
gain vs. frequency for audio amplifiers. 

To learn more about automatic, low
cost analysis, check Don the HP Reply 
Card. 

Eliminate tedious frequency tuning. The new 
3045A system is the automatic and accurate way 
to test consumer electronic products. 

MEASUREMENI:ECOMPUTATION' NEWS 



New digital pattern 
analyzer works 
with any scope 

Troubleshooting a disc is a typical application 
for the new 1620A digital analyzer that scans 
parallel or serial bit patterns at rates up to 20 
MHz. 

The new 1620A digital pattern ana ly
zer is a versatile trigger source com
patib le with any oscilloscope. The unit 
scans digital patterns up to 16 bits, serial 
or parallel, synchronous or asynchron
out; and when it recognizes a preset 
pattern, it produces a trigger signal (2 V, 
25 ns) . Essentially, the 1620A provides 
a dynamic window for checking you r 
digital circuitry-using your existing 
osc illoscope, regardless of the manu
facturer. 

Use the front panel cof"'trol to set the 
trigger word, i.e., the pattern that the 
analyzer will search for in the passing 
data stream. The trigger word can be 
simple (any pulse) or complex (a unique 
combination of ones and zeros) . 

Unlike a trigger that depends on a 
time delay, the pattern-recognition 
tr iggering technique eliminates accu
mu lated timing error. If you want to 
examine the contents of a disc track or 
any long digital record step by step, the 
1620A does have digital delay. You can 
move the measurement window up to 
999,999 clock periods atter pattern 
recognition . 

Also to eliminate errors in asynchron
ous systems, a special filter ignores 
" glitches" of short duration that could 
cause spurious triggers. 

For more information, check B on the 
HP Reply Card. 

MEASUREMEN rBCOMPUTATION' NEWS 

New precision power splitter 
aids swept measurements 

A remarkably versatile and useful 
device for swept-frequency measure
rnent applications is the new HP 11667 A 
power splitter. Its de to 18 GHz fre
quency range makes it an ideal com
panion for the HP 8755 frequency re
sponse test set and the new HP 86290N 
8620A broadband (2-18 GHz) solid
state sweep oscillator. 

Tracki ng between output arms is 
within .25 dB over the full range. When 
the spli tter is used to level a sweeper or 
to divide signals in ratio measurements, 
this close tracking has the equivalent 
effect of improving output source match 
and frequency response tracking. Thus, 
your measurements are more accurate. 

Some important uses for the new 
power splitter are described in the data 
sheet. 

For your copy, check 0 on the HP 
Reply Card. 

Wideband swept measurements to 18 GHz 
become easier and more accurate using the 
new HP 11667A power splitter. 
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Add a tracking generator 
to HP's RF spectrum analyzer 

Make wide dynamic range swept measurements 
with HP's 85589 spectrum analyzer and new 
tracking generator. 

The HP 8558B RF spectrum ana lyzer 
now has a companion tracking gen
erator for making swept-frequency 
response measurements from 500 kHz 
to 1300 MHz. The HP 8444A option 
058 tracking generator's output signal 
is always the same frequency as the 
spectrum analyzer, making it possible 
to achieve more than 90 dB dynamic 
range in swept transmission and reflec
tion measurements. The generator pro
vides 0 dBm calibrated output with 
±0.5 dB full band flatness. 

For precise frequency measurements, 
add a counter to the analyzer/generator 
combination, and you can selectively 
determine the frequency of any and all 
displayed signa ls. 

For more information check M on the 
HP Reply Card. 



New low-cost system helps you 
gather data, make decisions 
and control instruments 

Sitting at a calculator, you can monitor and act upon data being gathered at a remote location. 

Automatic data gathering and reduc
tion need not be expensive-if you 
choose HP's new 3050B automatic data 
acquisition system. This compact low
cost system scans up to 520 channels 
under calculator control; measures de, 
ac and ohms at up to 4 readings/second; 
then calculates results either on-line or 
off-line. 

Basically, we've used the new HP 
interface bus to team a multimeter and 
a scanner with a programmable calcu
lator. The system measures: 
• de in 5 ranges from 100 mV to 200V 
with 1 µ,V resolution 
• ac in 4 ranges from 1 V to 200V with 
10 µ, V resolution over a frequency range 
of 20 Hz to 100 kHz 
• resistance from 1000 to 10 MO with 
1 mfl resolution 

With the appropriate transducer, you 
can also measure pressure, torque, 
velocity, acceleration, and weight. The 

calculator controls data logging and, at 
the same time, performs other required 
calculations, such as transducer linear
ization or statistical analysis. 

You can easily use the 3050B to mea
sure multiple physical parameters and 
to monitor devices. It's also suited for 
research work, as well as production 
testing. Now, you can test 100% of your 
pc boards or other electronic devices, 
at a fraction of the cost of a computer
ized system. 

If you need to obtain or send data 
elsewhere from your test site, HP offers 
an optional common carrier interface, 
and arrangements can be rented from 
the phone company for remote trans
mission. 

For full details, check Eon the HP 
Reply Card. 

New lab computer also 
handles data management 

The new Scientific/310 data system 
provides multiprogramming, real time, 
and networking capabilities to give you 
more than just data from your laboratory. 

The S/31 O's versatile multiprogram
ming lets you develop programs con
currently in FORTRAN, ALGOL, and 
assembly language; and we provide 
both an easy-to-use and efficient editor 
(EDIT II) and a powerful file manager. 

The real-time executive software lets 
you sense and respond to time-critical 
events right away. To its already reliable 
system, HP has added fail-safe mech
anisms that keep the S/310 operating 
even if the primary power is removed for 
as long as 2-1 /2 cycles. And power fail/ 
auto restart is provided to save opera
tional status. 

A number of options are available. 
User microprogrammability and batch 
processing with spooling can help re
duceoperatortime by speeding up slow 
routines and spooling input and output 
for processing. 

To learn more, check A on the HP Reply 
Card. 

The S/310 can be linked to an HP S/250 data 
management system, HP 3000 computer sys
tems, or an IBM/360 to share data and manage
ment information. 

MEASUREMEN[E<;OMPUTA T/ON' NEWS 



Two new compact recorders 
for end users and OEMs 

HP announces two new compact X-Y 
recorders (8.5 in. by 11 in. or 20.3 cm by 
28 cm DIN A4)-the 701 OA OEM model 
and the 7015A laboratory version. Both 
models have mechanical pen lift, elec
trostatic paper holddown, continuous 
duty de servo motors, and a universal 
pen holder that accepts most commer
c ial fiber pens. 

Slewing speed is 20 in./sec. (50.8 cm/ 
sec.). Peak acceleration is 500 in ./sec. 
(1270 cm/sec.) on the X axis and 1000 
in./sec. (2540 cm/sec.) on the Y axis. 
Common mode rejection is 130 dB de 
and 90 dB ac. 

New polarity and overflow 
display expands LED 
family 

The new 5082-7750 series displays provide a 
high contrast ratio and wide viewing angle. 

HP introduces the 5082-7752 "±1" 
overflow LED display. It's ideal for in
strumentation such as digital voltmeters 
and digital multimeters. Designed for 
use with HP's 5082-7750 series of .43 
in . (11 mm) display, it's bright enough 
to be viewed up to 20 feet away. 

These common anode devices are IC 
compatible and come in a standard 0.3 
in. (0.8 cm) DIP lead configuration. 
Contact any franchised HP distributor 
fo r immediate delivery. 

For more information, check G on the 
HP Reply Card. 

MEASUREMEN'[ECOMPUTATION' NEWS 

The 701 OA OEM version has 100 mV/ 
div. sensitivity. The 7015A is a general
purpose recorder for schools and lab
oratories and, as such, has three ranges : 
either 0.01 V/in ., 0.1 V/in., and 1 V/ in. 
or 0.01 V/cm, 0.1 V/cm, and 1 V/cm. 
Several options are available for both 
models. 

To learn more, check Kon the HP 
Reply Card. 

New calculator 
LED displays 

Nine digits, matched for brightness, are mounted 
on a single pc board. 

Now, you can buy ca lculator displays, 
0.1 in. or 2.67 mm high, in eight or nine
digit clusters on a printed circuit board . 
The new 5082-7440 ser ies red LED dis
plays have right-hand decimal points, 
are MOS compatible, and require low 
power (only 250 µ,A average per seg
ment) . Mounted on 200 mil (5.08 mm) 
centers, they have a magnifying plastic 
lens for excellent readability. Use them 
in handheld calcu lators or any product 
that requires small, low-power, low
cost, long- I ife indicators. 

For specifications, check F on the HP 
Reply Card. 

The 701 OA is a compact, durable OEM recorder 
with a reasonable price tag . 

New panel-mount 
microwave 
step-attenuators 

OEM users of microwave turret atten
uators now have an attractive alternative: 
a choice of four new step-attenuators 
covering de to 4 GHz or de to 18 GHz 
and available in either 70 dB or 11 O dB 
models. 

Typically, turret models must switch 
both center and outer conductors of the 
attenuating element so contact repeat
ability is a problem. The new HP 33320 
series uses a new "edge-line" switching 
design with the attenuating pads con
nected in cascade. Only the center con
ductor is switched. Repeatability is 
within 0.02 dB even after 100,000 com
plete 11-step rotations. 

Required panel space is less than 1 in. 
by 2 in . (2.5 cm by 5 cm). Bench models 
with type N or APC-7 connectors and a 
heavy base are also available. 

For more information, check P on the 
HP Reply Card. 

HP's new step-attenuators provide high accu
racy, inherent stability, and excellent repeat
ability at microwave frequencies. 



Five new measurement/control systems 
have MOS memory 

HP measurement/control systems operate independently or share workloads in a distributed 
systems network. 

Now, HP introduces five new systems, 
all using our latest computer with semi
conductor memory. 

The new HP 9611A industrial mea
surement and control system features 
new analog and digital 1/0 capabilities : 
analog current input signal conditioning, 
event counter, programmable timer, 
steppjng motor controller, stall alarm, 
and signal conditioning for 50 Vdc and 

11 7 Vac digital inputs and outputs. It 
includes screw-type terminations and 
all other capabilities previousl y avail
able with the HP 9610 system. All 9611 A 
measurement/control capabilities can 
be remoted over serial cables up to 
10,000 feet. (You avoid the installation 
problems, high costs and signal degra
dation assoc iated with long runs of 
many multiple signal lines.) 

A lower-cost system without screw 
terminations and signal conditioning, 
the new HP 9603A offers both the local 
and remote measurement/control capa
bilities of the HP 961 lA. (Another low
cost system, the 9604A, is a single
task dedicated system without time
schedul ing capability.) 

A high-dccuracy system, the new HF 
9602A, provides an integrating A-to-0 
subsystem for maximum noise rejection. 
This system measures de with optional 
digital 1/0 and ac, resistance, and fre
quency measurement capabilities. 

The 9611 A, 9603A, and 9602A offer a 
choice of 3 different real-time operating 
systems for time and event schedul ing 
of multiple tasks-one of these in HP 
real-time BASIC. The other two are CPU 
memory-based and disc-based real
time executive systems. The disc-based 
system, built around the new RTE-II 
executive, provides two multi-user 
swapping partitions. 

These new systems can be operated 
together as satellites in a distributed 
systems network coordinated by the 
new HP 9700A di stributed systems cen
tral system . Thus, they can share work
loads and benefit from the centralized 
program development, data storage, 
and file management facilities of the HP 
9700A central system. 

To learn more, check Non the HP Reply 
Card. 

East- 2001 0 Centur y Blvd ., Germantown , 
MD 20767, Ph. (301) 428-0 700. 
South-P.O . Box 2834, Atlanta, Ga. 30328, 

Ph. (404) 436-61 81. 
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Europe-Post Offi ce Box 85, CH-1217 Meyrin 2, 

Geneva, Switzerland, Ph. (022) 41 54 00. 
Canada-68 77 Goreway Drive, Mi ss issau ga, 
Toront o, L4V 1 L9, Ph. (416) 678-9430.' 
Japan-Yokogawa-Hewlett-Packard, 1-59-1, 
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3,500,000 boards 
prove one thing. 

A logic tester you install 
today and use 
tomorrow. 
Programming delay is no delay for 
Trendar. Software is all but eliminated . 
Operator training is a matter of hours. 
The track record of the TRENDAR 
2000A shows test stations are 
typically testing boards within 48 
hours of delivery. And boards tested 
and passed by the TRENDAR 2000A 
work in the end product. Millions of 
boards of thousands of types have 
been accurately diagnosed and 
passed . The competition doesn 't 
mention that other testers pass 
a significant number of still 
defective boards. 

Don't take our 
word for it. 
Ask companies like Tektronix, Hazel
t ine, Honeywell , or Datapoint 
about Trendar. They and 
companies like them have tested 
over 3,500 ,000 boards on our 
testers. Ask them why they' re wil ling 
to put their reputation for quality 
on the line through reliance on 
the 2000A. They' ll gladly tell you why 
t hey chose Trendar over 
systems costing three times more. 

You don't need 
a computer 

to test 
logic boards. 

IFLUKEITRENCAR 

You get more 
than you pay for! 

In these days of tight money, the 
$100,000 for a tester and $200,000 for 
programs just aren 't there to be spent. 
Fluke-Trendar logic testers are priced 

from only $6,000. to $26,000~ They 
save user companies thousands of 

dollars a month while they test tough 
sequential boards with up to 240 IC's. 

They find multiple and loop faults 
that cause other diagnostics to crash. 

You have to see it 
to believe it. 

We've said the TRENDAR 2000A will 
test your most difficult boards, with no 
software hassle, faster and for thou
sands of dollars less per month than 

computerized testers. If you ' re like 
most, it sounds too good to be true . 

Make us prove it right in your own 
factory. Call us. Collect. 

Fluke-Trend ar. ( 41 5) 965-0350 

·u.s. price 

a subsidiary of John Fluke Mfg . Co., Inc. 

500 Clyde Avenue Mountain View, CA 94043 

Circle 27 on reader service card 
Logic testers so sophisticated they don't need a computer. 



ta complete 
your system for less 

I 
Cash in on the demand 

for economical intelligent 
products with Intel's inex
pensive new 4040 CPU, 4201 
integrated system clock, 
4308 high density, low cost 
program memory and three 
new I/O components. Faster 'llll and more versatile than any 

~!!~~~~~~~~~~~~~~ii!~~~ other MOS 4-bit micropro-
:;::: cessor unit, the 4040 can 

4201 ClDCK GENERATOR INSTRUMENTS VENDING MACHINES, PROCESS tota y automate a sma er sys· 4040 CPU I GOOD FOR TRAFFIC CONTROLLERS, DIAGNOSTIC 11 11 

1 ~=43::o::s ::1Kx=8=R:=O=M=&=11o::::=:;:c~o~NTR~oLLEERS~. ~LARiiiGiEiisv~sTE~MSiiPREiiP~RociiESSio~RS~. iiETic.~ tern or large portions of a big 
L system. Yet anMCS-40 micro 
computer system with CPU, clock, memory and I/O costs as little as $29. 95. 

Many equipment manufacturers are replacing hardwired logic and bulky elec
tromechanical assemblies with MCS-40 systems. Most moderate speed control logic 
built with TTL can be replaced. The savings certificates show only a few 4040 applica
cations. MCS-40 devices can be used with our 4004 central processor unit, too. The 
4004, in production since June 1971, can lower system costs even more. 

With either CPU, 
~i~=~~~~ii~fi~l~~~!!~i~ yodllsavedev~op-

ment time, lower 

'1040 CPU 
4201 CLOCK 
GENERATOR 
4002 RAM 
4003 SHIFT 
REGISTER 
4308 1Kx8 
ROM & 1/0 

Good For~ IHJll 
Data CoUectors with 

Calculators, 
Distributed Intelligence 

Systems, Cassette 
Data Systems and 

Paper-Tape Equipment, 
Printer, Keyboard, 

Display and 
Control Panel 

Controllers, etc. 

component count 
and reduce assembly 
costs. You'll save 
even more as micro
computer costs de
cline while other 
system costs rise. 
And you'll gain 
valuable insurance 
against product 
obsolescence. Any 

I!!~~~~~~~~!!!!!~~~!:!!!!!!!~~~~~~~~~ designiseasyto 
program and update 

with Intel's total development support, assemblers and Intellec 4/ MOD 40 developmen 
systems. Our training centers will even teach you how to use Intel microcomputers. 
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• • m1crocomputer 1n 
than$3Q. 

4040 4-BIT PARALLEL CPU 
4201 SYSTEM CLOCK 
4001 2K ROM AND 00 
4308 8K ROM AND QUAD 00 
4316 16K ROM (2Kx8) 
4702A 2K PROM (ERASABLE) 
4289 MEMORY INTERFACE 

4002 m.BIT RAM AND 00 
4101 IK STATIC RAM (2!56x4) 

4005 SHIIT REGISTER 
4207 GP BYTE OUTIVr 

4209 GP BYTE INPUT 
4211 GENERAL PURPOSE 

BYTE INPUT AND OUTIVr 

In high 
volume for just 
$29.95, you can 
buy an MCS-40 
system with the 
4040 CPU, 4308 
1Kx8 ROM with 
four independent 
I/O ports, and 
4201 system clock 
generator. The 
4040 itself has 60 
instructions, 

....__ _______________________ ___. 7-level subroutine 
nesting, 24 index registers, interrupt processing, memory and index register bank 
switching, single-step operation and a low power standby mode. 

A few dollars more buys extra computation flexibility. Use our 4289 interface, 
for example, to attach standard memory or I/O devices. And, at only $99.95 in 
quantity of one, the system 
with the 4702 erasable 
PROM is ideal for proto
types and low volume 
production. 

At these prices, you 
can even use several 
microcomputers in large 
systems. Knowledgeable 
designers are putting 4040 
intelligence into new pro
ducts at less cost than 
simple-minded electro
mechanical parts and 
single-minded logic cards. Write for details on the MCS-40 family and the industry's 
most extensive software support. Or call any Intel office for an appointment with our 
applications engineers. 

Intel Corporation, 3065 Bowers Ave., Santa Clara, Calif. 95051 (408) 246-7501. 

inter Microcomputers. First from the beginning. 
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We've made 
a 

great tape 
transport 

a lot better. 

take a look 
at 

COM RAC 

Now, there's no reason for you to 
"trade-off" when specifying an audio 
cassette tape transport ... not if you 
specify the Conrac CAS-4. Here are 
only a few reasons why: • USA de
signed and manufactured • 3 motor 
design • No mechanical clutches or 
brake bands required • Designed for 
remote control • OEM priced. 501 

Write for descriptive brochure 

CON RAC CRAMER DIVISION 

CORPORATION 

Mill Rock Road, Old Saybrook, Conn . 06475 
(203) 388-3574 

30 Circle 30 on reader service card 

Meetings 

First National Microprocessor Con
ference, Arthur D. Little Inc., Shera
ton-Boston Hotel, Boston, Dec. 2-3. 

National Telecommunications Con
ference, IEEE, Sheraton Inn, Harbor 
Island, San Diego, Calif., Dec. 2-4. 

Eighth Asilomar Conference on Cir
cuits, Systems, and Computers, 
Naval Postgraduate School (Monte
rey, Calif.), IEEE, et al. , Asilomar 
Hotel and Conference Grounds, Pa
cific Grove, Calif., Dec. 3-5. 

International Colloquium on Com
plex Integrated Circuits, Federation 
Nationale des Industries Electron
iques (Paris, France), Unesco Build
ing, Paris, Dec. 3-6. 

Twentieth Annual Conference on 
Magnetism and Magnetic Materials, 
IEEE and AIP, Jack Tar Hotel, San 
Francisco, Calif., Dec. 3-6. 

Fall Conference on Broadcast and 
Television Receivers, IEEE, O'Hare 
Inn, Des Plaines, Ill., Dec. 9- 10. 

International Electron Devices 
Meeting, IEEE, Washington Hilton 
Hotel, Washington, D.C., Dec. 9- 11. 

ICMB 74, International Conference 
on Magnetic Bubbles, IEEE, APS, and 
IBM Corp., IBM Research Labora
tory, San Jose, Calif., Dec. 9-11. 

Nuclear Power Systems Symposium, 
IEEE, Shoreham Americana, Wash
ington, D.C., Dec. 11-13. 

Plated Printed Circuits Conference, 
New York University, Ambassador 
East, Chicago, Ill., Dec. 16-17. 

Optical Fiber Transmission Topical 
Meeting, IEEE, Williamsburg Lodge, 
Williamsburg, Va., Jan. 7-9. 

Computer Architecture, IEEE, Uni
versity of Houston, Houston, Texas, 
Jan. 20-22. 

Reliability and Maintainability Sym
posium, IEEE et al., Sheraton Park 
Hotel, Washington, D.C. , Jan. 
28-30. 

EXETRON CORP .... a better way 

a better way tor single chip 
C/MOS LCD & LED digital watches . .. 

6002 - LCD watch circuit D hrs-min 
60028 - LCD clock circuit D hrs-min 
6002M - LCD watch module with plug-in display o 

hrs-min 
6003 - LCD watch circuit D hrs-min o mo-date D 

sec o AM/ PM indication during setting o 
American or European 1 year calendar 

6003M - LCD watch module D same features as 6003, 
with plug-in display 

6004 · LED watch circuit o same features as 6003 
6004M - LED watch module, same features as 6003 

a better way for semiconductor memories .. . 

8701 - N! MOS lK quasi static RAM o access time 
60 ns MAX o pin compa tible with AMS 7001 

a better way tor digital clock/calendar circuits . . , 

7000 Timing Circuit Family - features include: 
4/ 6 digit I .en display o on chip backup oscillator for 
power failure a 4 year calenda rolO min snooze a la rm 
o 12 h our AM/ PM indication or 24 hour clock o clock 
radio and timer controls o true 24 hour alarm clock 
o BCD output for printers a nd instrumentationO logic 
to drive Sperry & Burroughs gas discharge displays 
a European or American calendar o sleep counter o 
variable brightness control D non-multiplexed output 
o static drive to a battery operated clock module with 
a 3'h digit, 4" high, LCD display. 

a better way for calculator circuits .. • 

5000 Calculator Circuit Family - features rang
ing from 4-function to the more sophisticated calcula
tor arrays with accumulating and automatic totaling 
memory o l / X" a xn o floa ting point a sign change 
o X/ Y register o add mode o add-on and discount 
o a vg o % o automatic constant o self test. Available 
with 6, 8, 10, and 12 digit display output. 

a better way for Immediate results .. . 

WESTERN U.S.: 

N. Cal & Neu: Nor-Cal (451) 961-8121 
S. Cal: Electronic Component Ma rketing (213) 340-
1745 
San Diego: J .T .L. Assoc. (714) 277-8044 
Ariz & N.M.: Delta Electronic Sales (602) 966-9903 
Ore, Wash, & N. Idaho: Western Technical Sales (206) 
641-3900 
Colo, N. Neb, S . Idaho, Utah: Straube Assoc. (303) 
426-0890 

CENTRAL U.S.: 

Ala & Miss: Rakes Engineering & Marketing (601) 
287-5369 
N. Ill: Choisser & Cla nfield Electronic Sales (312) 
358-8900 
Ohio: Del Steffen & Assoc. (216) 461 -8333; (513) 293-
3145 
Kan, Mo, & S. Ill: Beneke & Mc Caul (3 14) 434-6242 
(816) 765-2998 
Okla & Tex: Merino Sales (214) 239-9719 
N.C., S.C. , Ga, Tenn: Rakes Engineering & Ma rketing 
(615) 968-4195 
Mich: Elko Sales (313) 884-1955; (616) 949-1451 
\Vise: Choisser& Clan fi eld Electronic Sales (414) 476-
0484 

EASTERN U.S.: 

Del, N.J., Pa: Barrett Assoc. (609) 429-1551 
Fla: E.I.R. (305) 830-6900; (305)585-6689; (305) 791-6390 
New England: Contact Sales (617) 273-1520 
NYC & N. N.J.: M.G. I. (201) 399-4350 

INT'L. SALES OFFICES: 

Aus, BPnPlux Countries, IV. Ger: Contiflex AG (089) 
266016 
France: Int'!. Semiconductor Corp. 604 52 75 
Sweden: AB Elektroflex 08-28 92 90 
So. Africa: Truvelo Electronics Ltd. 6-9073 
Switz: Contiflex AG 01-908181 
U. K.: Walter Scott Indus. 01-949-2354 
Hong Kong: Enterprise Systems Ltd . 5-458141 
Japan: Microtek, Inc. 03-363-3649 
Taiwan: LSI Electronics Ltd . 520138 

1B1~X~ I rNJ 
. .. excellence in electronics 

EXETRON CORP. 3105 Allred St. , Santa Clara 
CA. 95050 (408) 247-7660 Telex : 357424 
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"Starting this month, 
the price of low-encl computen 

will never be the same.•• 
William Long 
VP OEM Group 
Digital Equipment Corporation 



As everybody knows, Digital 
brought out the first computer 
under $20,000, the first under 
$15,000, the first under $10,000 and 
the first under $5,000. 

And everytime we made a 
breakthrough, one imitator or 
another would be forced to come 
out with a lower price. 

Well now it's a whole 
new game. 

Over the next few months, 
we're going to show you what can 
happen to prices when the world's 

leading maker of small computers 
puts its mind to it. 

And we're not talking about 
price cuts. 

We're talking about econo
mies of scale. 

And new technology. 
Innovation. Service. Support. Soft
ware. Training. Documentation. 

And, most important, the 
Digital label. Which stands for the 
most beautifully engineered 
computers on the market. 

If you want in-depth informa-

tion on these new products, write 
Digital Equipment Corporation, 
Maynard, Massachusetts 01754 
(617) 897-5111. European head
quarters: 81 route de l' Aire, 1211 
Geneva 26. Tel: 42 79 50. Digital 
Equipment of Canada Ltd., P. 0. 
Box 11500, Ottawa, Ontario K2H 
8K8. (613) 592-5111. 
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The Model 87 
• Up to 3 poles and up to 10 positions- a total of 18 switching 

combinations to choose from • Mounts directly on a printed circuit board 
• Design versatlllty permits unlimited applications and many cost saving benefits: logic 

switching, Internal switching device for optional equipment add-ons, test 
point switching, adapting main-frame computers to peripheral 

equipment, standardizing printed circuit boards, selecting 
operational voltages, selecting callbratlon resistors, etc. 

Send for literature, and ask about free samples. 

SPECTROL ELECTRONICS GROUP 
UNITED STATES Spectrol Electronics Corporation 17070 E. Gale Avenue, City of Industry, Calif. 91745, U.S.A. • (213) 964-6565 • TWX (910) 584-1314 

UNITED KINGDOM Spectrol Reliance Ltd. Drakes Way, Swindon, Wiltshire, England •Swindon 21351 • TELEX : 44692 

ITALY SP Elettronica spa Via Carlo Posacane 7, 20016 Pero (Milan) Italy• 35 30 241 •TELEX : 36091 
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National to show 

16-blt processor 

on slngle chip 

AT&T antitrust suit: 

fast interconnection, 

settlement seen . . . 

. as FCC readies 

type acceptance 
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Electronics newsletter ___ _ 
The semiconductor industry's first 16-bit, single-chip microprocessor is 
soon to be introduced by National Semiconductor Corp. Called PACE 
(for processing and control element), the device will handle 16-bit in
structions and addresses, and either 16-bit or 8-bit data. It is being built 
with p-channel silicon-gate MOS technology because, the company says, 
p-MOS is a more predictable and better established technology than n
MOS and meets both of PACE's main requirements: IO-microsecond ex
ecution time for instructions, and enough density to fit the entire circuit 
on a single chip. 

PACE requires only two power supplies, +5 volts and -12 v, instead 
of the three required with n-channel fabrication. The company says it 
also is setting up a complete software and hardware package to support 
users in designing systems. 

American Telephone & Telegraph Co. will quickly but gracefully drop 
it rigid resistance to equipment interconnection standards and also 
negotiate another consent agreement. Those are expected to be the 
likely results of the Justice Department's long-anticipated antitrust suit 
calling for the breakup of the communications giant [Electronics, Oct. 
31, p. 41]. The widespread view in the Washington electronics and legal 
communities that AT&T would accede to type acceptance certification 
of equipment for interconnection to the telephone network was con
curred in by the Federal Communication Commission's Walter Hin
chman. The Common Carrier Bureau chief saw one sign of this in the 
weeks immediately preceding the antitrust action when AT&T became 
"much more cooperative" in negotiating local distribution tariffs for 
connecting competing carriers with the telephone network. 

Speculation by industry and Government insiders that AT&T ulti
mately will negotiate a consent agreement was spurred by AT&T chair
man John D. deButts' prepared statement that skirted a strong specific 
commitment to a legal battle. However, questioned later by the press, 
he did say AT&T would fight. DeButts talked of "fragmentation of re
sponsibility for the nation's telephone network," leading industry 
observers to conclude that AT&T might seek to retain control of the 
network by consenting to the divestiture and subdivision of Western 
Electric Co., its manufacturing subsidiary which recorded $7 billion in 
sales in 1973 . 

The fact that the FCC will shortly call in a rulemaking, for action on de
velopment of standards for equipment type acceptance certification for 
interconnection with the telephone net, was generally overlooked in 
the furor immediately following the antitrust action, which charges 
AT&T and its subsidiaries with conspiring to obstruct interconnection at 
every level. When the FCC order comes down, the Electronics Indus
tries Association expects to assume a lead role in standards develop
ment, according to John Sodolski, Communications division staff vice 
president. "EIA is the natural organization to do this," contends So
dolski, since Western Electric as well as other telecommunications 
equipment makers are all association members. William McGowan, 
president of MCI Communications Corp. and a Bell competitor, saw 
the suit as Government recognition that "the concept of monopoly 
does not apply to long lines of equipment operations." 
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Benrus watch 

to use Tl 's 

12L module 

Fairchild sets 

own 4-k RAM 

BART seeks 

$237 million 

from suppliers 

Electronics newsletter ___ _ 
In addition to divestiture and the subdivision of Western Electric "to 

assure competition" in the production and sale of telecommunications 
hardware, the Government suit wants divestiture of either the Long 
Lines Department from the Bell System, or the spinoff of some or all of 
the Bell operating companies as separate and independent entities. Jus
tice's preference "will depend on what is feasible based upon the evi
dence adduced at the trial," explained Thomas E. Kauper, assistant at
torney general for antitrust. As for Bell Laboratories Inc., which has a 
$500 million R&D budget this year and is also a defendant, The Govern
ment made no specific recommendations except to call on it "to abide 
and perform such orders and decrees as the court may make." Industry 
officials observed that new arrangements for funding Bell Labs would 
have to be developed if its principal source of revenues, Western Elec
tric, is spun off and split up. 

The Wells division of Benrus Corp. will make and market a digital 
watch with a light-emitting-diode display using Texas Instruments' in
tegrated injection logic modules. The move ends speculation over how 
and when TI would get into the timepiece business [Electronics, Nov. 
14, p. 25 and Oct. 31, p. 29]. As expected, the entry sets a new direction, 
bringing bipolar I2L into watches in place of the more common C-MOS 
technology. The main advantage of I2L is size: a single chip, an eighth of 
an inch on a side, contains logic, timing, and display drivers. Such a 
chip is about 25% smaller than the typical C-MOS version: 

TI will supply a module with five parts; the I2L LSI circuit, quartz 
crystal oscillator, frequency adjust capacitor, substrate, and LED dis
play. The watch, to sell at $250 in a man's model, will have two 1.5-volt 
batteries and will display hours, minutes, and seconds. 

Fairchild Semiconductor will begin sampling its own 16-pin 4,096-bit 
RAM in the first quarter. Fairchild has been second-sourcing the Mos
tek 16-pin 4-k device. The company also says it has sampled a 1,024-
bit MOS RAM and would begin deliveries "if we get an order," says Wil
fred J. Corrigan, president. "There's no business around," he adds. And 
in the charge-coupled-device area, Fairchild expects to introduce a 
9-k memory by the end of this year. 

The embattled Bay Area Rapid Transit district of San Francisco-Oak
land has finally filed its much-threatened suit against Westinghouse 
Electric Corp. and other suppliers for the $1.6-billion system. BART is 
asking a total of $237 million for what it alleges were late deliveries and 
failure to live up to contract specifications. 

Westinghouse, builder of the electronic train-control system, is the 
prime target. BART seeks $55 million, alleging failure to provide equip
ment that continually detected presence of trains on tracks, and that 
the equipment did not "indicate protected zones as occupied when de
tection was lost." Westinghouse, which says it will fight the action, has 
meanwhile sent BART a claim for $15.7 million which it says represents 
back pay for delays incurred during BART's construction-the same de
lays for which BART is suing Westinghouse. 
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Choose the plastic 2N5060 Series, or IP100 Series 
now available to 300V. Or the hermetically-sealed 
10100 Series now available to 400V. Both with typical 
dv/dt capability of 75V I µ,sec. 

Unitrode also offers many other low-level SCR's. 
The widest choice in the industry. The right SCR for 
your specific environmental requirements, at the right 
price. All part of a growing family of Unitrode plastic 
or hermetic SCR's designed for a wide range of 
sensing and control applications. 

Place an order. We'll deliver 10,000 of any of the 
SCR's listed- in three weeks or sooner. 

Write for our latest data sheets. Or for faster action, 
call Vin Savoie at (617) 926-0404. 

Maximum Gate Gate 
Type Blocking Cu rrent, Trigger Trigger Holding 

Voltage RMS Current Voltage Current 

IGT VGT 1
HX 

T0-92 T0-92 T0-1 8 

2N5060 IP100 10100 30V 
2N5061 IP101 10101 60V 
2N5062 IP102 10102 100V 5mA 

2N5063 IP103 10103 150V O.SA 200µ.A o.sv Maximum 

2N5064 IP104 10104 200V 
Maximum Maximum at RGK=1K 

IP105 10105 300V 
10106 400V 

See Electronics Buyers ' Guide Semiconductors Section for more complete product listing . 

Circle 36 on reader service card 

Unitrode plas 
or hermetic S 

r 

UNITRODE 
580 PLEASAN T STREET, WATER T OWN , MA 02172 



. NIW:~;*iii2Mov® · varistors 
· ·~ ·•onalJe 1ransient·protection-25c* 

.: .· 

- .· . . . 

. . New axial lead "MA" .. seri~s GfLMov·· Varistors 
offer bbth low· cost. compatibility with automatic 
insertion .... ~.andbetter voltage transientprotettiori . 

· 'than backAo..:back iener diodes because ot4~7 times 
bettet·P.eak put_se· . .Cui'tenftating (20A @ 1s0 cr 

- - . ' .- .. - ·-.· ·.·.. . ·•- .. 

• 14 types +n the '!Mf'-' '. seri~s G E.:r\llov~Vi'lrf.stors ·· 
···0ner:r<:1thi9~·: 9J ; , as~264VHMS, -1;2f-36svoc 

·r: e. · ~~~a6E . ~g~~~gS/~~)~2t~1n 5 
.· Vl 5bMA1 A 88 ·121 * differeil:t packfiges offer 
v22oMA2A 132 1. 81 . trailsierit protection 

· V220MA4B 138 191 12_1 OOV RMS 16 _ 
· V430MA3A 253 349 780 v DC, pe~k current 
.V430MA7B 264 365 ratings up to 2000A. 

'Suggested resa le price 10 .000 lots . 25¢ 

> •• • 
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Significant developments in technology and business 

Ion implantation 
boosts threshold 
of JFET breakdown 
National Semiconductor 

raises tolerance of 

monolithic devices to 

50- to 60-volt region 

Ion implantation has been a produc
tion tool at most major semicon
ductor manufacturers' facilities for 
some years. But only recently has it 
been applied to junction field-effect 
transistors fabricated in a mono
lithic IC array. That's at National 
Semiconductor Corp., Santa Clara, 
Calif., and the results are a seven to 
eight times boost in the JFET break
down thresholds over the levels of 
most other monolithic junction 
field-effect devices on the market, 
points out National's engineering 
design manager for advanced linear 
IC Bob Dobkin. The 50- to 60-volt 
breakdown threshold is comparable 
to values obtainable only with bulk
ier discrete JFET devices. 

In addition, these devices have 
wider bandwidths (5 to 10 mega
hertz, compared with 1 MHz) and 
lower offset voltages (5 microvolts, 
compared with 25 to 50 µ,V) than 
other devices made by standard FET 
processing technologies. 

Technology. "The important 
thing is not that we can make a bet
ter monolithic FET device, but . that 
we have a new FET process tech
nology-ion implantation-provid
ing a new tool for the circuit de
signer," Dobkin says. "With ion 
implantation, it is possible to get 
very good control of FET character
istics and excellent- within 10 milli
volts- matching." 

National's first device fabricated 
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by the ion-implantation JFET tech
nology is the recently announced 
LF-111 input comparator, which 
has typical input currents of 5 pi
coamperes. This will be followed in 
about three months, says George 
Urbani, marketing manager for 
linear products, by a general-pur
pose JFET operational amplifier with 
a bandwidth between 5 and 10 MHz 
and slew rates of 10 to 20 v I µ,s. 

Other devices being considered 
for the family, Urbani says, are mul
tiplexers , sample-and-holds, FET 
switches, analog-to-digital conver
ters, and an instrumentation oper
ational amplifier. 

Useful. Junction-field-effect tran
sistors have in the last few years be
come standard devices for achieving 
low-input characteristics for such 
linear circuits as operational ampli
fiers, comparators, and sample-and
hold circuits. The problem has been 
to build a JFET with high enough 
breakdown voltage and large 
enough bandwidth to be useful in 
general-purpose applications. With 
50- to 60-v breakdowns, the Na
tional Semiconductor FETs may be 
squarely in the middle of the gen
eral-purpose arena. 

In ordinary JFET monoli!hics of 
the depletion type, the FET channel 
between the source and drain is laid 
down on an n-type silicon substrate 
by diffusion. An n-type gate is then 
diffused into the FET channel, across 
which a positive gate voltage must 
be applied to repel and choke off 
hole current. 

The problem, says Dobkin, is that 
the n-type gate is deposited in the 
same diffusion as the emitter of the 
transistor, resulting in an n-p break
down of only 7 v. 

"In our process, however, diffu
sion is used only to place the p-type 
source and drain on an n-type sub
strate," Dobkin explains. "Then we 
ion-implant between these two sites 
a very shallow p-layer channel." 

Be ca use this channel is com
pletely ion-implanted, it is well con
trolled as to depth, thickness, and 
geometry, he continues. And be
cause each wafer is scanned with an 
ion-implantation beam of a precise, 
relatively unvarying concentration, 
the characteristics of the resulting 
JFETs are closely matched. 

"In normal monolithics, by con
trast, the thickness of the FET chan
nel and the concentration of p ions 
is dependent on diffusion," Dobkin 
says, "which in tum is dependent on 
the temperature gradient and air 
turbulence in the furnace. The result 
has been FETs of varying quality 
and performance." D 

Computers 

Amdahl computer is 

now due in April 

After a grueling delay, Amdahl 
Corp.'s much ballyhooed super
speed but architecturally simple 

·computer may soon hit the market 
[Electronics, March 29, 1973, p. 51). 
Now, the Sunnyvale, Calif., com
pany says it will deliver the first pro
duction model of its model 470 to 
the University of Georgia next 
April. And with more than 20 letters 
of intent from potential customers, 
Gene Amdahl, chairman of the 
board and founder of the company, 

39 



Electronics review 

Coming. Gene Amdahl 's super-speed model 470 computer, redesigned to surpass IBM 's 
370 / 168, is on track and will be in production , he says, during the first half of 1975. 

expects to be in production by June 
1975-a year later than scheduled. 

However, things still are not go
ing too smoothly for the company. 
It is now trying to raise more than 
$20 million in additional working 
capital, and only two thirds of this 
has been committed, says president 
Eugene White. The need for new fi
nancing was triggered when Am
dahl had to redirect its development 
effort because IBM, at which Am
dahl is taking dead aim, came out in 
1972 with a higher-performance 
computer than the one that the Cal
ifornia company had expected to 
face in the marketplace. 

"Despite our problems, I'm sure 
there are people out there who think 
we've still got something worth in
vesting in," White says. Perform
ance of the proposed new computer 
was what in 1970 enticed such origi
nal investors as Fujitsu Ltd. of Ja
pan, Heizer Corp. of Chicago, and 
Nixdorf Computer of West Ger
many to invest $27 .5 million in a 
first round of financing. And per
formance is also enticing new in
vestors to the current round. 

Drain. To generate more internal 
working capital, Amdahl's relation
ship with Fujitsu was renegotiated, 
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and the Japanese company took 
over a major portion of the manu
facturing and inventory. "Those two 
items alone were a tremendous 
drain on our development effort," 
says White. "With that removed, 
and with the additional $20 million, 
we'll be in good shape." 

Continues Amdahl: "When we 
started development on the system 
in 1970, our idea was to design a 
computer that was beyond the state 
of the art in performance, but that 
would be compatible with IBM's top
of-the-line model, particularly the 
360/165." 

But late in 1972, when Amdahl 
was well along in development, IBM 
announced its 370 system. "So we 
started another prototype develop
ment to piggyback the top of that 
line, the 370/168," explains Am
dahl. "But by late 1973, we found 
we were being sucked dry, working 
on two systems at the same time. 
Added to that, the country was in 
the midst of the energy crisis, infla
tion was starting its spiral, and with 
the cost of money going up all our 
sources of credit were going dry. We 
concentrated on the 3701168 design 
alone." 

About the only thing that hasn't 

gone wrong, says Amdahl, has been 
the technical development of the 
470. Fortunately, it was found that 
much of the hardware work and 
some of the software work on the 
360-compatible system was appli
cable to the 370 system, he says. 
"Since the conversion, we've run 
into no real problems." 

The 470. The new model 470 cen
tral processor, using an LSI version 
of bipolar emitter-coupled logic in 
the central processing unit, p-chan
nel MOS LSI circuits in the main 
memory and high-speed bipolar de
vices in a cache memory, has a cycle 
time of less than 30 nanoseconds, 
and the delay on the CPU chip itself 
is about 600 picoseconds. Moreover, 
the number of mechanical inter
connections and components such 
as printed-circuit boards has been 
reduced as much as a sixth to an 
eighth of the count in comparable 
systems. 

With each system selling for 
roughly the same price as IBM's top
of-the-line models-about $2.5 mil
lion for a 4-megabit system-Am
dahl hopes his 470 will capture 
about 25% of the $4 billion to $8 bil
lion market he foresees through 
1978 for the IBM 370/168. Amdahl 
includes in his thinking IBM's FS 
computer [Electronics, Oct. 17, p. 
70], which he predicts won't be ship
ped until late in 1978 and which he 
expects will be slower than his com
puter. Amdahl says his 470 will 
compete with any IBM system in the 
near future. O 

Components 

Squeeze works for 
mercury switches 

Most people familiar with the mer
cury switch know it as a silent 
"click-less" light switch in the home. 
It's seldom found in industrial ap
plications, despite its no-bounce op
eration and low contact resistance, 
partly because the pool of liquid 
mercury that acts as the switching 
element often relies on the force of 
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gravity and the device must be 
mounted in a fixed position. In ad
dition, the switch is both difficult to 
package and expensive. 

However, lnfto Systems Inc., a 
small R&D firm in Chester, N.J., has 
developed a mercury element that 
switches when squeezed and can 
therefore operate in any position. 
And because only a tiny ball of mer
cury is used, the switch is compact 
and relatively inexpensive. 

Working prototypes have been 
made of two devices-a self-latching 
relay, and a keyboard switch in
tended for data entry and typewriter 
applications, as opposed to the 
smaller devices needed for the 
hand-held calculator market. 

The keyboard switch is a mo
mentary-action type that has a posi
tive feel when contact is made. The 

MERCURY 
SPHERE 

CONTACT PIN 

ball of mercury, which measures less 
than 100 mils in diameter, is held at 
the center of a cavity, walled in by a 
plastic that resists mercury wetting 
(see the figure below). Contact pins 
for the switching circuit are at oppo
site ends of the cavity and do not 
touch the mercury when the switch 
is in its normally open position. 

When the push-button cap is de
pressed, the mercury sphere is 
squashed so that it fills the cavity 
and completes the circuit between 
the two contact pins. When the push 
button is released, the ceramic mag
net surrounding the armature is at
tracted back to the ferrit keeper. Its 
own surface tension and the tapered 
shape of the cavity causes the mer
cury to become spherical again, dis
connecting itself from the contacts, 
breaking the circuit, and returning 

PU SH-BUTTON CAP 

FERRITE 
KEEPER 

CERAMIC 
MAGNET 

PLASTIC 
BASE 

OUTPUT 

Keyboard switch. When armature mechanism is depressed, mercury sphere 
is flattened so that it fills the cavity and closes the ci rcuit between the contact 

ins. Switchin o eration is bounce-free as shown b the sco e trace . 
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to be held in its resting "pocket." 
Contact resistance is only 30 mil

liohms, and breakdown voltage is 
5,000 volts ac. The total absence of 
contact bounce is shown by the os
cilloscope display for two consecu
tive switching operations. Life ex
pectancy is 100 million operations at 
24 v de for a IO-milliampere resist
ive load. In large quantities, the 
switch could sell for about 30 cents, 
says Infto's president Donald S. 
Rich. 

Relay. Like the keyboard switch, 
Infto's self-latching relay is free of 
contact bounce and can operate in 
any position. It is a low-power axial 
relay that can fit into an 8-pin dual 
in-line package that Rich says is 
suited for the telephone equipment 
market. 

A mercury-wetted contact pin of 

10ms/cm ---+ 
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GLASS TUBE 

STEEL 
END 
CAP 

STEEL 
END 
CAP 

RESET 
CAVITY 

SET 

-v 

-v COMMON 

+V 

Self-latching relay. Switching mechanism of this axial relay is similar to that of the keyboard 
switch. When the relay latches, the armature moves towards the set coil, causing the mer
cury reservoir there to fill the tunnel cavity and contact the pin at the end of the cavity. This 
pin , which runs the length of the armature , is always in contact with the reset-coil side of the 

relay through the other mercury reservoir. 

nickel wire runs through the length 
of the relay's ceramic-magnet arma
ture (see the figure above). Contin
uous contact between the pin and 
the reset-coil side of the relay is 
made through a mercury reservoir. 
The other end of the pin protrudes 
into a cavity in the armature at the 
set-coil side. A second mercury res
ervoir at the set-coil side is kept nor
mally separate from the contact pin. 
The entire contact system is en
closed in a hydrogen-filled glass 
tube. 

When the relay's reset coil is ener
gized, a magnetic force is created 
that repels the armature away from 
the steel end cap. The armature 
squeezes the mercury ball at the 
unit's set-coil side into the armature 
cavity, and the mercury contacts the 
pin there. The relay is now latched. . 

To unlatch the relay, the set coil is 
energized. Again, the coil voltage 
creates a magnetic force, only now 
the force repels the armature back 
to the reset coil side. The ball of 
mercury withdraws completely from 
the cavity, and the relay reverts to 
its normally open position. Total ar
mature travel is only about 10 mils. 

The relay's set and reset pulse 
times may be the same-approxi
mately 2 milliseconds. But Rich in
dicates that this pulse time may eas-
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ily be shortened to 0.5 ms. 
Maximum operating frequency is 
200 hertz, and dielectric breakdown 
voltage is 600 Y de. Standard coil 
voltages can be used. 

Manufacturing rights to both the 
keyboard switch and the relay are 
available from Infto, the company 
may manufacture also. D 

Avionics 

Uncertainty clouds 

outlook for Aerosat 

The energy crisis, the recession, and 
bureaucratic delays are threatening 
development of the Aeronautical 
Satellite (Aerosat) system for the 
world's aircraft, both industry and 
Government officials charge. The 
storm clouds on the Aerosat horizon 
are serious, they say, pointing to 
budget cutbacks in the Federal 
Aviation Administration and indi
cations that France may postpone 
its contribution to the estimated 
$150 million cost of a two-satellite 
system over the Atlantic. 

Furthermore, the delay in select
ing Comsat General Corp., Wash
ington, D.C., as the U.S. partner in 

the international venture will, be
cause of inflation, boost costs at a 
time when money is hard to come 
by. Economics is expected to be 
topic "A" for Aerosat partners ESRO 
(European Space Research Organi
zation), Canada, and Comsat when 
they meet in Washington Dec. 3 and 
4. They're trying to develop a man
agement structure, as well as to re
view costs of the international 
venture, which has the goals of pro
viding a satellite-based air-traffic
control system over the Atlantic 
Ocean and increasing the number of 
available communications channels. 

"They may have to debate what 
to do with a corpse," says one airline 
official, perhaps somewhat hope
fully at a time when revenues have 
declined. Reduced traffic on the 
North Atlantic tourist runs, he 
points out, may mean that the costly 
new air-traffic-control system is not 
needed. Increased traffic was ex
pected to require computerized sep
aration of aircraft routes. 

Moreover, the reduction in traffic 
could cancel the need to improve 
and expand the voice-communi
cations system. And airline officials 
note that the International Civil 
Aviation Organization is expected 
to double the number of high-fre
quency airline communications 
channels by going to a single-side
band system, in which 3-kilohertz 
channel spacing will replace the 7-or 
8-kHz double-sideband systems, fur
ther weighing against Aerosat. 

Needed. However, David Israel, 
FAA's deputy assistant administrator 
for engineering and development, as 
well as the FAA representative to 
Aerosat, still believes the satellite 
system is needed. "I think those that 
say that air traffic is down are taking 
a very short-sighted approach. We 
have got to get off the high-fre
quency system sooner or later and 
go to either an L-band or a vhf sys
tem," he says. 

Israel says the timetable for Aero
sat hasn't slipped, despite the one
year delay in selecting the American 
partner. System specifications 
should be ready by mid-1975, a con
tractor selected by October, and 
construction begun in January 1976 
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Fingertip FFT I IFT. .. 
. . . and a lot more 

The TEKTRONIX Digital Processing 
Oscilloscope puts the Fast Fourier 
Transform and its inverse at your 
fingertip. 

From time domain data 

... powerful DPO software gives 
you magnitude vs frequency, phase 
vs frequency 

.. . real and imaginary vectorial 
values (with linear or logarithmic 
displays on either axis). 

With FFT's and IFT's, the range of 
possible measurements is limited 
only by your imagination, not by 
a collection of dedicated hardwired 
devices. DPO program call buttons 
give you fingertip access to wave
form processing from simple multi
plication, addition, and subtraction 
to integration, differentiation, 
signal averaging, and correlation. 

Get all the details from your local 
Tektronix Digital Applications 
Engineer. For your copy of the 
"Digital Processing Oscilloscope" 
brochure, contact: Tektronix, Inc., 
P.O. Box 500A, Beaverton, OR 
97005. Phone: (503) 644-0161 . In 
Europe: Tektronix Ltd., Guernsey, 
C.1., U.K. 
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for a mid-1977 launch. This is a year 
earlier than the most optimistic in
dustry predictions. 

The domestic economic situation 
in the United States also threatens 
Aerosat's future. For full benefit, 
automated air-traffic-control equip
ment should be installed to receive 
and process Aerosat data. But FAA's 
own budget trimmers have already 
rejected a request for R&D funds for 
fiscal 1976 for an automated oceanic 
ATC system. 

This system, now delayed at least 
a year to 1978, would have up
graded the nine en-route air-traffic
control centers located on the East 
and West Coasts to operate with 
digitized Aerosat-type flight plans. 
An experimental version of an auto
mated ocean ATC system is, how
ever, operating at the National 
Aviation Facilities Center (Nafec) 
near Atlantic City, N.J. It receives 
signals relayed from ATS-6, a NASA 
satellite used in an experimental 
version of an Aerosat-type system. 

FAA officials say that the system 
at Nafec can be used to test Aerosat 
when and if it is launched. However, 
air-traffic controllers were told at a 
recent conference that funds for a 
complete oceanic ATC system would 
not be spent until a satellite system 
is launched. This is an indication of 
an attitude of "let's see it before we 
spend money" that could delay 
progress still longer. D 

Commercial 

Quasar moves 
for pay-TV entry 

Quasar Electronics Corp., the Moto
rola offshoot acquired earlier this 
year by Matsushita Electric Indus
trial Corp., is itself developing an 
appetite for acquisition. Apparently 
seeking new outlets for its tech
nology and television products, 
Quasar has signed an agreement 
with Telebeam Corp. that could 
lead to the absorption of Telebeam 
and its minicomputer-based system 
for hotel entertainment, security, 
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Key code. Plastic key unlocks control box in Telebeam sys-

The Telebeam sys
tem currently involves 
four major features. 
The security service 
segment feature is 
called Gardtel. When 
a guest registers, he's 
handed a coded plas
tic card along with an 
ordinary door key. 
Once the door is 
opened with the or
dinary key, the card 
must be inserted into 
the Telebeam control 
unit within 20 seconds 
to prevent an alarm 
buzzer from sounding 
in the room and in the 
hotel's central security 
office. Upon leaving 
the room, the guest 
may activate the secu

tern for room security, pay-TV, and hotel management. 

management, and services. 
The agreement gives Quasar op

tions to buy 51 % of the Paramus, 
N .J., company after Telebeam com
pletes installation of its system at 
New York City's 1,847-room Ameri
cana Hotel. The system is already 
operating in almost 700 rooms on 18 
of the hotel's 45 floors. Quasar may 
pick up the remaining 49% of Tele
beam at various times in the future 
that are detailed in the agreement. 

Sy Grodner, Telebeam president, 
says he expects to sell the system to 
at least JO Americana-size hotels in 
New York during 1975, an am
bitious program because there are 
fewer than 70 hotels of this size in 
the world. 

Control. In the system for the 
Americana, Telebeam engineers 
have left the tuner in the TV re
ceiver. But the usual channel-selec
tion knob is gone. Instead, a box 
(see photo) sits atop the receiver and 
contains the controls for various ser
vices, as well as the room-alarm sys
tem. Twenty-six channels for pay 
TV, information services, and, even
tually, electronic games can be se
lected by means of a single knob on 
the front panel of the box. In the fu
ture, Grodner says he expects to 
eliminate the separate box by 
mounting all controls in the TV re
ceiver. 

rity system again from the control 
box atop the television receiver. 

According to Grodner, since the 
system went into operation last Jan
uary, property losses from burglar
ies at the Americana have dropped 
45% from the previous comparable 
periods. 

Paytel, the main revenue-produc
ing portion of the hotel system, 
offers a choice of at least three full
length movies at any one time. The 
guest simply turns to the channel 
playing the movie of his choice-he 
has five minutes to switch to another 
pay-TV program or to a regular free 
TV channel, or to turn the set off be
fore being billed $3.50 by the com
puter. Under development at Qua
sar, says Grodner, is an electronic 
game for which the guest also can 
be billed. 

Roomstat and Chargtel come un
der the management-services por
tion of the system. Roomstat en
ables the hotel management to 
know up-to-minute status of each 
room. A maid can push buttons on 
the control box to signal a room's 
availability to the minicomputer. 
Chargtel enables cashiers to check 
all points of sale within the hotel to 
make sure guest charges have been 
billed before the guest checks out. 

Still under development is Data
tel, which is being designed to dis-
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COMPLETE 
LOW-FREQUENCY 
ANALYSIS PACKAGE-
SPECTRUM ANALYZER, 
SCOPE, 
TRACKING GENERATOR 
FOR JUST $3665.* 

Spectrum analyzer display of square wave 
harmonics 

Spectrum analyzer displays of filter response at 
10 dB/ div and 2 dB/ div using built-In tracking 
generator 

You know that a spectrum analyzer 
displays information as it relates to 
frequency, somewhat like a scope 
relates information to time. But 
unlike the scope, the analyzer has a 
unique ability to display very low 
amplitude information even when 
large amplitude information is 
present. Analyzer sensitivity to low 

amplitude information and abi lity to 
separate by frequency allow you to 
quantify all the components of a 
complex vibration waveform, or 
carefully tune the acoustic 
characteristics of a theatre, or know 
that an amplifier really meets 
distortion specs, or that a power 
supply filter design really works. 
With a spectrum analyzer and a 
scope your understanding can be 
complete in a wide variety of 
electronic and mechanical events. 

Interested? Then tell us about your 
application. How? Write us, we will 
respond with application notes- or 
call your Field Engineer. If you 
prefer, use the reader service 
numbers-we will send you data 
sheets for the instruments in the 
package. 

For a demonstration circle 44 on reader service card 

*The package includes: the O-to-100 kHz 
5L4N Spectrum Analyzer ($2150) with 
built-in tracking generator, selectable 
impedance-50 ohm, 600 ohm, one 
megohm, single ended or differential 
modes, 20 Hz/div frequency span, 10 Hz 
and auto resolution . The tracking 
generator in the 5L4N is a sweeping 
signal source designed to make response 
and other tests such as the aud io 
transformer test above. Also included for 
$3665 are the 5103N/D11 storage main
frame ($1175) plus optional 2 MHz scope 
amplif ier 5A 15N ($135) and time base 
5B10N ($205). 
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play information about shops, res
taurants , entertainment , and 
services available at the hotel and in 
the vicinity. D 

Transportation 

Train controls 
proceed slowly 

The Federal Railroad Adminis
tration has dubbed a plan for a 
computerized train-sensing and 
-control system a "new concept in 
rail-traffic dispatch and control." 
But the railroad agency's approval 
last month of only a test of the sys
tem and not its permanent installa
tion is "very disappointing" from 
the railroad's point of view, says a 
disgruntled official of Cleveland
based Chessie System Inc., operator 
of the Chesapeake & Ohio and Bal
timore & Ohio railroads. 

Chessie wanted to install $3 mil
lion worth of rf transceivers, display 
consoles, and other equipment as a 
permanent improvement to a 552-
mile segment of the B&O railroad in 
central Ohio. But union pressure 
was to blame for the FRA's approval 
of only a three-year test, assert 
Chessie officials, who say they have 
to reconsider whether to spend so 
much money on just a trial run. 
They don't relish the possibility of 
having to take the expensive system 
out ifthe unions continue to object. 

According to the unions, the sys
tem would eliminate the mainte
nance workers for the existing signal 
system, as well as signalmen. And 
dispatchers and controllers com
plain the new system would com
bine their jobs. 

Transponders. Chessie officials 
want the system, on which they 
have been working for three years 
with TRW Systems Group, Dayton, 
Ohio, to replace existing electrome
chanical tum signals and slow-cau
tion-stop signals. In addition, it 
would provide digital two-way com
munications links between train dis
patchers and locomotive engineers. 
The new signal system is based on 

46 

News briefs 
Semiconductor makers continue to trim employment. . 
Layoffs continue to plague employees of semiconductor manufacturers as 
officials try to align production with current sales and forecasts. Motorola 
Semiconductor Products division, Phoenix, Ariz ., has increased its layoffs 
from 3,000 [Electronics , Nov. 14, p. 26] to 4 ,500 of an estimated work force 
of 30 ,000 . Similarly, Texas Instruments, which earlier reported idling more 
than 4,250 , has begun to lay off an additional 2,500 to 3,000 . Some 900 
workers were dropped at its Dallas headquarters , and 440 people will be 
dismissed from its Attleboro, Mass., facility . Tl spokesmen decline to say 
what product lines are involved. In September , Tl had 73, 800 employees . 

RCA Solid State division , Somerville , N.J., has cut back 8% of its world
wide force of more than 11 ,000 across the board . Layoffs by other semi
conductor companies include Signetics Corp., Sunnyvale , Calif ., which has 
cut 4,000 from a high last June of 11 ,000, and Advanced Micro Devices 
Inc ., Sunnyvale, which has dropped 26% of its domestic employees·from a 
worldwide work force of 1, 100. 

Also, Intel Corp ., Santa Clara , Calif ., may have reduced its force of 2 ,200 
by as many as 400, mainly through attrition , insiders say. And Rockwell ln
ternational 's electronics operations in Anahe im, Calif., has dropped 8% to 
10% of its workers in calculators and other products. 

... . as television-set manufacturers lay workers off too 
Among consumer-electronics manufacturers, RCA cut back 350 per

sons, or about 7%, at its Bloomington , Ill ., TV-production plant and also laid 
off some 200 at its Indianapolis components facility, about 6% of the total. 
Quasar Electronics Corp. laid off 296 last month, mostly at Pontiac , Ill ., and 
anticipates similar cutbacks within a week or two. The largest layoff, how
ever, has been in Rockwell 's Admiral TV operation, which recently laid off 
2,200, or about 38% of its workers at four plants , including Taiwan . 

Nine suppliers flle antitrust suit against AT&T 
A $900 million antitrust suit against American Telephone & Telegraph Co. 
and several of its subsidiaries was filed Nov. 18 in U.S. District Court , Wash
ington, D. C., by nine small suppliers of telephone-terminal equipment. Led 
by Jarvis Electronics Inc ., Richmond , Va., the group charges AT&T, West
ern Electric Co., Bell Laboratories, and Chesapeake & Potomac Telephone 
Co., the Washington area Bell System operating company, with illegally 
conspiring to restrain trade and drive out of business companies that com
pete for key-operated telephone-terminal equipment (see story p. 39). 

The suit alleges that AT&T and its subsidiaries purchased some of the 
competitors ' equipment on the pretext of testing it before purchasing more 
and then copied it. Specifically cited are the Bell System ComKey key-te r
minal models 718 and 1434. The suit also al leges that the telephone com
pany has offered the equipment below cost in an attempt to force competi 
tion out of business and has discriminated unfairly against competito rs by 
charging their customers for unnecessary network protective devices not 
required for comparable Bell System terminals . 

IBM protests Justice motion to amend complaint 
If the Justice Department is allowed to amend its complaint , as it has re
quested , it would delay the antitrust trial against IBM Corp. by si x to nine 
months, IBM 's special attorney has told Federal Judge David N. Edelstein . 
Justice now wants to add the charge that the computer giant has also 
monopolized the peripherals and add-on memory markets. Follow-up re
views could extend the trial by as much as two years, Thomas D. Barr, 
IBM's counsel , told the court. 

Barr says the amended complaint is " in substance, a new lawsuit " that 
alleges new acts of monopolization. Justice also moved to clarify the words 
"general-purpose digital computer " by adding the word " systems" wherever 
reference to computers appears in the original complaint filed Jan . 1 7, 1969. 
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it's multifunctional- it's multiconfigurable- it's versatile-
a continually growing family of 
29 modular plug-in instruments 

compact one, three, and four
hole mainframe enclosures 

you can group instruments that 
fulfill your needs 

• digital multimeters 

• counters to 550 MHz 

• generators 

•bench-top 

•portable 

• rack mounting 

• Digital Logic High Per
formance System for TTL 
or ECL 

• amplifiers 

•power supplies 

• SCOPE-MOBILE® mounting 
• Audio Frequency Instru

mentation System 

• oscilloscopes 

• a blank plug-in kit for 
your custom circuitry 
... and more ... 

Whatever your field of electronics, whatever your 
responsibility, you need to know about Tektronix TM 
500 Test and Measurement Instruments. 

Send for the new 56-page TM 500 Booklet ... includes 
full specifications on 29 modular plug-in instruments 
and three power mainframes, an explanation of the 
product line concept, and examples of special con
figurations and applications in high demand. Your 
Tektronix Field Engineer will assist you in selecting 
instruments to meet your needs. 

Ask for TM soo Booklet, A-3072. Contact your local 
Tektrorrix Field Engineer, or write to Tektronix, Inc., 
P.O. Box 500, Beaverton, Oregon, 97077. Telephone: 
(503) 644-0161 TWX: 910-467-8708. In Europe, write 
Tektronix Ltd., P.O. Box 36, St. Peter Port, Guernsey, 
Channel Islands. 
For a demonstration circle 46 on reader service card 

Circle 47 on reader service card 

• Industrial Instrumenta
tion System 

• Medical Instrumentation 
Calibration System 

• Educational System 

•Portable System for 
Computer Service 

• (Your System) 

Special Handling 
Please rush me the TM 500 Booklet, A-3072. 
I would like to discuss grouping instruments for the following application: 

D I want a demonstration of TM 500 Instruments. 

NAME COMPANY 

TEL. NO. EXT. • . ADDRESS 
TEKTRONIX® 

CITY committed to 
lechnlcal excellence 

~TAT~ 71D 



Electronics review 

transponders buried between track 
ties, an interrogater on each lo
comotive, and a control box with an 
alphanumeric display console in 
each locomotive cab. The system 
provides dispatchers up-to-the-min
ute train-locations to help in their 
scheduling and control. 

Electronic equipment aboard the 
locomotive includes a micro
processor that helps decode a loca
tion signal sent from the fixed trans
ponder, add a time signal, and 
control the relaying of the informa
tion to trackside monitors. A 30-to-
50-watt amplifier transmits this 
train signal on a 200-kilohertz fre
quency to the monitors, which are 
15 to 25 miles apart and linked to a 
central train-dispatcher's console by 
land lines. The system is patterned 
on train-location-sensing systems 
now operating in Canada and being 
installed in Germany, points out a 
TRW spokesman. 

Stopper. However, the Chessie 
system differs in that the micro-

processor-based control will auto
matically stop a locomotive if the 
transponder signal indicates that the 
train has entered an off-limits area
for example, another train on the 
same track. "The system would 
function as if someone ran a red 
light. Once the transponder indi
cates the off-limits location, the mi
croprocessor would activate shut-off 
circuits," says the spokesman. 

This would happen automatically 
if the locomotive engineer failed to 
heed a dispatcher's instructions sent 
from the trackside monitors via the 
rf link and displayed on the console. 

The transponders themselves 
would be buried between track ties 
at intervals of 50 feet in areas with 
heavy traffic or up to two miles in 
areas with little traffic. The to
pography of an area affects the de
ployment of the transponders, since 
the broadcast range is 100 feet or 
less and the devices have no power 
sources of their own. Rather, they 
are powered by transformer coils 

WHY NOT MAKE MARKED TUBE YOURSELF? 
CHUO's Hot Marker makes possible quick and parmanent markings 
on tubes as well as wires for instant identifications. 

Portable-HOT MARKER 
Model MM-30 

Patented 

• Easily carr ies weight only 9. 7 kg and used during wiring operations . 
•Up to 7 characters marked in a single operation . 
•Continuous marking and simplified selection for complicated arrangements . 
• 7 character wheels with 30 facets A-Z wheels (3) and 0-9 wheels (4). 
•Tubes of any size and wires up to 10 mm diameter are available. 
•Character colors : Black, red and white . 
•In-put 115V (other voltages are available). 

(Other machines 12 wheels 40 facets A-Z, 0-9 , ., -, / and blank also available .) 

CHUO TSUSHO KAISHA l'JD 1-151. Kanda lzumi-cho, Chiyoda-ku , Tokyo 101, Japan 
L •Telex: 265-5597 CHUO J, Cables: CHUOTSUSHO TOKYO 
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linked inductively to the inter
rogator, which rides underneath the 
forward part of the locomotive. 

TR w has high hopes for its sys
tems. "Other railroads are inter
ested, but they want to see what the 
FRA does with the Chessie test," says 
a TRW official. In its review, the rail
road agency noted only that the sys
tem "is safer than non-signalized 
portions of the nation's railroads," 
but the FRA dodges comparison 
with the manpower-loaded, electro
mechanical signal systems in use. 

FRA and TRW officials say that the 
system could replace electrome
chanical track signals, but TRW 
seems willing to settle for half a loaf. 
It estimates that half the country's 
railroad track has no signals. D 

Solid State 

Tl also plans for 
low-end microchips 

Just when it looked like Texas In
struments was taking a rifle-shot ap
proach to the microprocessor chip 
market with a bipolar family of 
high-performance parts [Electronics, 
Nov. 14, p. 29], the Dallas-based 
company has let go a second shot. It 
plans to enter the lower end of the 
performance scale with p-channel 
metal-oxide semiconductors. 

Expected to hit the market in Jan
uary, the initial vehicle, the TMS 
1000 microprocessor, is a derivative 
of n's earlier work on calculator 
chips. Besides an arithmetic-logic 
unit and input/output circuitry, the 
device includes a 256-bit random
access memory for data storage and 
an 8,192-bit read-only memory for 
program storage. This is an excep
tional amount of capability in a chip 
measuring only 200 mils square. 

Moreover, although the TMS 
1000 will be roughly comparable to 
the Intel 4004 in terms of instruction 
set and execution times, the on-chip 
memories with which the device is 
furnished may well undercut Intel 
system costs. Price of the TMS 1000 
will start at $20 and range down to 
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Chances are you own a continuously 
tunable electronic filter. So by now you 
probably realize that continuously 
tunable filters are low performance 
instruments with, at best, 50/o accuracy. 
And with poor reproducibility of settings, 
poor frequency accuracy and poor phase 
drift characteristics. And although 
continuously tunable filters provide 
infinite resolution, most users find 
infinite resolution neither important 
nor desirable unless there 's 
corresponding accuracy. 

But all this isn't why we say " junk it." 

WHAT YOU SIT, ISN'T WHAT YOU 
GIT. 
Take a look at the graph. As you can see, 
the front panel filter settings don't tell 
you the -3dB cutoff frequencies, the 
bandwidth, the noise bandwidth, and the 
center frequency. Or the insertion 
loss . You have to measure them - a 
time consuming , costly procedure. 
THERE'S A BEITER WAY. 
Ithaco offers two tvpes of filters with 
switch selectable frequency settings. 
One type has 3 decimal digit frequency 
resolution for the user who not only 
needs resolution but also wants to know 
where he is without measuring. 

Normalized gain, attenuation, phase, 
and pulse response curves are printed 
on top of the filter . The other type uses 
the internationally accepted 1/ 10 
decade (1/ 3 octave] frequency step -
so you can operate with octave, 
decade and other convenient band 
pass settings, and still have sufficient 
frequency resolution for general lab 
and data acquisition applications. 
These filters have all the information 
shown on the graph printed on top -
for all filter settings. And that's why 

.7.--~---=--'--~.,.__,_~, ."-00,---'-~ .• 1.-0 ._.L-rnr--'--rnr-'--.-J"'0 we say " take your laboratory filter 
NOIMAUZtD FHOUlNCT Hz and junk it. n 

MORE NAILS IN YOUR FlLTER'S 
COFFIN ... 
Standard accuracy of all Ithaco filters is 

±10/o in frequency,±2° in phase, and± .ldB 
insertion loss - all at least twice as good 
as the best the competition can offer. 
Pins, output drift is an order of 
magnitude lower than the competition. 
And self-noise is minimal. Best of all, 
Ithaco filters are competitively priced. 
NOWTIIAT YOU NEED A NEW 
FILTER ... 
Write to Ithaco Inc., 735 W. Ointon 
Street, Ithaca, N. Y. 14850. Or, if you 
can't wait [we understand] call 
607-272-7640, 1WX 510-255-9307. 

Ta e 
your 
oratory 
i ter 
• 
JUD it . 
i 1THACO Circle 49 on reader service card 
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$10 for 10,000-piece quantities, ac
cording to TI. Already in volume 
production, the microprocessor's 
first customer was Tl's own Calcu
lator Products division where it has 
been used in the recently an
nounced SR-16 slide rule. 

Tailored. As with its calculator 
chips, Tl's MOS microprocessor is 
mask-programable during the final 
gate-mask step. The ROM and out
put logic array on each chip can 
thus be tailored to meet the user's 
applications. 

Applications, as defined by TI, 
cover a broad range of possibilities, 
including appliance controls, point
of-sale terminals, flow meters, au
tomotive control instruments, con
sumer arcade games, intelligent in
struments, telephone dialers, and 
controllers for serial or parallel 
printers. 

Robert H. Burton, microprocessor 
marketing manager, says, for ex
ample, that a credit card verifier 
could be implemented with the 
TMS 1000, along with a TMS 6011 
universal asynchronous receiver I 
transmitter to convert the parallel 
data to serial for transmission over 
phone lines, and eight transistor
transistor logic packages, including 
latches and digit drivers. 

The logic accepts 4-bit parallel in
put, and there are 64 four-bit loca
tions in the RAM to store working 
data. The chip's 8-kilobit ROM will 
accept up to 1,024 eight-bit instruc
tions, and TI provides a set of 43 in
structions that includes conditional 
branching capabilities that give it a 
single level of subroutine nesting. 
Instruction execution time is 12 mi
croseconds; adding two eight-digit 
numbers takes 1.2 milliseconds. O 

Industrial electronics 

Electronic cart 
delivers the mail 

Getting parts and mail delivered at 
a plant or office is simple enough, 
but it can be expensive. Many com
panies are beginning to look into 

the economies of automating this 
procedure. One of them is Dresser 
Industries Inc., which is testing an 
electronic cart that's expected to pay 
for itself in 13 months. 

In addition, some 500 hospitals 
already are using some form of 
wheeled electronically guided ve
hicles to deliver meals and supplies. 
Less extensively, the vehicles have 
been used in general office and 
plant areas. Besides Dresser, Ameri
can Telephone & Telegraph Co., 
Sears, Roebuck & Co., and even the 
U.S. Air Force are some of the orga
nizations using them. 

About two months ago, Dresser's 
Industrial Valve & Instrument divi
sion, Stratford, Conn., installed a 
cart supplied by Control Engineer
ing Co., Pellston, Mich., to deliver 
parts on the factory floor. Neal M. 
Priestley, Dresser's senior project 
specialist who guided the installa
tion, makes the 13-month payout 
prediction based on a cost of about 
$6,000 for the cart plus installation. 

Guided. The Control Engineering 
unit runs at a sedate one mile per 
hour on three 12-volt nickel-cad
mium rechargeable batteries. Once 
started, the vehicle's front wheels 
are locked onto a signal from a cop
per guide wire buried in the plant's 
concrete floor. The wire emits an 
electromagnetic field of either I 0 ki
lohertz or 6.5 kHz. Steering coils 
keep the servo-motor-operated front 
wheel in line with the guide wire 
when it's running in a straight path. 
At the beginning of a turn, however, 
a second wire in the floor, tuned to 
6.5 kHz, is sensed by the "inside'y 
steering coil, and the 10-k.Hz fre
quency is cut out. As the cart moves 
around the turn, the 10-k.Hz wire is 
again sensed, and the cart resumes 
its straight path. 

The cart can be set to make up to 
30 preprogramed stops by means of 
toggle switches that designate spe
cific stations or departments. To 
stop, the cart has six relays that 
sense a pattern of north and south 
polarity in a set of two magnets im
bedded in the floor at each predesig
nated stop. Each stop has a different 
magnetic pattern. 

An object-detection system is 
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Here's how we tested 
our 42,386th multimeter. 

The world's best-selling 31/2 digit 
multimeter is virtually indestructible. 

Recently, two Fluke quality 
control engineers wanted to know if 
our 8000A 31/2 digit multimeter 
would survive a fall from a 24-foot 
rack. We were shipping several 
to a phone company. 

So they tossed one out the win
dow. Two stories up. It still worked. 

But 9944/100% of these out-of-the
ordinary tests we don't instigate. 

They just seem to happen. 
Our president talks about the time 

he picked up an 8000A at a trade 
show without knowing it was ready 
for case removal. The works 
crashed to the floor but it still 
played perfectly ... to everyone's 
delight and the president's relief. 

One reason why our DMM is so 
tough: it only has 99 parts. Major 
analog and digital circuitry are 
on LSI chips. 

It's also flexible. This DMM has 26 
ranges, including five ranges of ac 
and de volts, five ranges of ac and 
de current, and six ranges of 
resistance. And it's the only DMM 
using an A-to-D converter with 
inherent self-zeroing to completely 
eliminate offset uncertainty. 

But it's the ruggedness that really 
makes the 8000A a conversation 
piece. Our sales force still laughs 
about the Fluke salesman who was 
so hot to make a sale that he 
took his Fluke multimeter and 
brought it down-crash!-right on 
his prospect's desk. 

" See," he said, "it's really tough." 
And so it was, but the op amp that 

was hidden unqer a pile of papers 
wasn't. P. S.- our salesman didn't 
make the sale. 

On a more positive note, a UPS 
truck accidentally backed over an 
8000A not long ago .. . without 
ill effect. 

So there you are. The world 's 
largest selling 31/2 digit DMM. And 
the toughest. And for $299 it 
could be yours. 

For data out today, dial our toll-free number, 800-426-0361 

In the continental U. S., dial our toll free number 800-426-0361 for the name and address of your nearest local 
source. Abroad and in Canada, call or write the office nearest you listed below, John Fluke Mfg. Co., Inc., P. 0 . 
Box 7428, Seattle , Washington 98133. Phone (206) 774-2211. TWX : 910-449-2850. In Europe, address Fluke Neder
land (B.V.). P. O. Box 5053 Ledeboerstraat 27, Tilburg, The Netherlands. Phone 013-67-3973. Telex : 844-52237. 
In the U. K., address Fluke International Corp., Garnett Close, Walford , WD2 4TT, England . Phone 0923-33066. 
Telex: 934583. In Canada, address ACA, Lid ., 6427 Northam Drive, Mississauga, Ontario. Phone 416-678-1500. 

IFLUKEI =====® TWX: 610-492-2119. 
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built into the cart to lessen the likeli
hood of collisions. It consists of 
three transmitters and two receiver 
heads mounted beneath the front 
bumper. The transmitters send out 
light beams that are reflected back, 
then amplified to operate a control 
relay, which brings the vehicle to a 
stop. The object-detection system, 
says Frank Stacy, Consolidated En
gineering's product sales manager, 
is a proprietary item. 

Stacy will be in Bernardsville, 
N. J., next month to oversee the in
stallation of a prototype unmanned 
cart at AT&T's new Long Lines de
partment headquarters building. 
This unit, which will deliver mail 
only, will run along a strip of 1-inch
wide braided tape, developed by the 
3M Co. The tape can be pulled up 
and the vehicle rerouted at any 
time. D 

The economy 

Prices dropping 
in semi market 

In the face of a worsening economy 
and some estimates that an upturn 
won't occur before late 1975, semi
conductor prices are beginning to 
erode as vendors scramble for their 
share of a shrinking market. (see re
lated story, p. 128). 

Serious drops have shown up in 
lines other than TIL, where prices 
have been exceedingly low for some 
time. The deepest price cuts are in 
complementary MOS gates and flip 
flops. Indeed, a C-MOS price war 
seems to have started. 

In memories, although prices of 
dynamic I-kilobit and 4-kilobit ran
dom access devices are holding, the 
situation is less secure for static 
1-!Wobit RAMs. Moreover, there will 
be significant drops in the price of 
microprocessor chips sets and cards. 
But National Semiconductor Corp., 
emerging as the most aggressive 
price cutter, attributes those cuts 
more to "learning curve considera
tions" than to a price war. 

Tough talk. At National, in Santa 

Clara, Calif., the C-MOS situation is 
described bluntly. " If there's going 
to be a lousy price war in C-MOS, 
then we intend to win," declares 
Tom Thorkelson, marketing man
ager for digital products. 

To this end, National seems to 
have some of the lowest prices. It's 
MM5611N gate has gone from 67 to 
33 cents each in lots of 100 to 999. 
(This part is equivalent to RCA's 
CD4011 .) Price cuts for similar 
quantities of other devices include: 
from $1.25 to 93 cents for the 
MM5613 flip flop; from $1.26 to 93 
cents for the MM5627 dual J-K flip 
flop ; and from $3.22 to $2.28 for the 
MM5635 parallel shift register. 

Earlier, RCA Corp.'s Solid State 
division, Somerville, N .J., had 
dropped its C-MOS prices as well
more than 30% on gates, and 20% 
on MSI circuits in its standard 
CD4000 series in 100 to 999 quan
tities. And at Signetics Corp., Sun
nyvale, Calif., Jack Curtis, C-MOS 
marketing manager says, "You can 
expect us to be in there part-for-part 
price competitive with National by 
mid-December." 

In other devices, National ' s 
Mauri Morin, MOS memory product 
marketing manager, says there has 
been as much as a 50% price cut on 
the 2102 I-kilobit static RAM in 
10,000 to 100,000 piece quantities
from about $6 to $8 five months ago 
to about $3 to $4 each now. Intel 
Corp., Santa Clara, has just an
nounced a 2102 plastic-packaged 
part at $8.50 each in 100 to 999 
quantities, down from $15.40 in Au
gust. And Dave West, director of 
marketing at Mostek Corp., Carroll
ton, Texas, says, "We've seen quite 
a few [of the 2102s] sold in the $4 
ballpark, and not necessarily in very 
large quantities." 

In microprocessors, National, 
with more production experience 
under its belt, is planning to drop 
prices on its cards and chip sets in 
January. In single units, IMP-16C 
cards will drop from $950 to $825. 
IMP-16 sets will drop from $250 to 
$136 in lots of 1000. IMP-8 chip sets 
will go from $255 to $86 for 1000-
piece quantities. Intel declined com
ment on its price plans. D 
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our DIP crew makes great 
SIP resistor networks, too. 

Leave it to our guys. They know you need 
a variety of space-stretchers to make your 
circuit-board packaging easier. And that's why 
these DIP experts also make Beckman 
RESNET™ standard SIP networks in 30 pop
ular varieties. 

These thick-film, cermet SIPs (. 780" wide, 
.350" high, .090" thick) are standard 8-pin 
types, dimensionally uniform and ideal for 
automatic insertion techniques. Laser-tailor
ing assures precise resistance values, and 
every part is 100% tested. 

Two convenient networks (see schematics) 

MODEL 784·1 MODEL 784·3 

~! '! '! '! '!'!1 rpj f1 f1 ~ 
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give you a 7-resistor model for applications 
like pull-up or pull-down networks, and a 4-
resistor model for such typical uses as line 
termination and LED current limiting. 

Resistance values available in both versions 
are 100, 150, 220, 330, 470, 680, lK, 1.5K, 2.2K, 
3.3K, 4. 7K, lOK, 15K, and 22K. 

And now for more good news. They're all 
stocked locally by your Beckman/Helipot dis
tributor, ready for immediate delivery. 

Cost? 'Ihlly competitive, actually giving 
you cermet quality at plastic prices. 

Why wait? Let the new Beckman SIP line 
start making things a lot easier for you. For 
immediate literature or the phone number of 
your Beckman/Helipot 
representative, call 
toll-free (800) 437-4677. 

Beckman® 

Right now. HELi POT DIVISION 
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ewsupdat~------------------------------..... 
Motorola had feellng When James A. 
about watch module Norling took over 
the Motorola corporate effort to make electronic 
watch modules, he predicted only "moderate suc
cess for semiconductor houses getting into the 
business" [Feb. 7, p. 14]. As it has turned out for 
Motorola, even that bearish view was a bit too opti
mistic. The company has since decided to disband 
its central ized Timepiece Electronics Unit in Phoe
nix, though it will remain in the watch-components 
business [Oct. 31 , p. 20]. Says Stephen P. Levy, a 
senior vice president, ''We finally decided that our 
money and expertise could be better spent else
where, on markets we understand better. Ulti
mately, the watch business is a jewelry business, 
and we aren 't in that business," a real ization that 
hasn't deterred such Motorola competitors as Na
tional Semiconductor and Texas Instruments. 
Looking back, Norling suspects that Motorola's in
volvement in the module business was overplayed. 
"We made a few sample liquid-crystal-display 
modules and mounted them in cases for eval
uation , but never took orders," he says, sounding 
a bit like the girl who bought a gown for the prom 
but wasn 't asked to go. 
Liquid-vapor display Frost a sheet of 
on back burner glass on one side, 
apply turpentine to the roughened surface, and 
you 've got the start of a liquid-vapor display. That's 
what scientists at Princeton Material Science Inc. in 
Princeton , N.J., had [March 15, 1973, p. 38], and 
that's what they st ill have. The display, which has 
the advantages of being reflective and simple , has 
been put aside for now while the company concen
trates its R&D efforts and funds on liquid-crystal 
displays. George W. Taylor, vice president for re
search and engineering, says, " We still have some 
plans for the liquid-vapor display, but at this point , 
they' re only plans. We're very heavily involved in 
liquid-crystal-display work right now." 
Tyox runs Into Take a pressure-
a pair of problems sensitive material 
that permits active switches to be deposited on hy
brid-circuit substrates in much the same way as 
conductors, resistors, and capacitors, and chan
ces are you 've got a product that should interest a 
wide range of customers. After all , it saves produc
tion costs by eliminating separate semiconductor 
switches and their bonding . There is such a mate
rial, called Tyox by E. I. duPont de Nemours and 
Co. [March 15, 1973, p. 34] , but it continues to be 
a " fairly low-level activity ," says Billy 0 . Moody, 
product manager. " We're still looking for appl i
cations, particularly in the temperature-sensing 
areas," he adds. The trouble with Tyox--actually, 
its active element is vanadium oxide-says Moody, 

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

is that it isn 't much good beyond 70°C. Not only 
that, but " everyone wants different temperature 
characteristics in the material, and that tends to 
make it a custom business." 
CATV for business data Goldmark Commu-
shows surprising life nications Corp . 
didn 't expect to take the world by storm with its 
scheme for transmitting digital business data over 
cable-television lines [Dec. 6, 1973, p. 36]. The 
reason: the CATV business was in a severe slump. 
But despite the continued slugg ishness of cable in
stallat ion and the preoccupation of its operators 
with subscription TV, some efforts have been made 
in business-data communications. Joseph L. 
Stern , vice president of engineering for Goldmark, 
says trials are under way at General Motors, Ameri
can Motors, Dow Chemical, and Kellogg Cereals 
plants in Michigan ; Mitre Corp. in Bedford , Mass. ; 
and Manhattan Cable in New York City . 
Bus-controlled traffic Some cities aren't 
jumps the gun waiting for a Fed-
eral Highway Administration report on the efficacy 
of a computerized traffic-signal-control system. In
stalled in Washington , D.C., traffic signals and 
commuter buses last year for evaluation [March 
13, 1973, p. 40] , the system permits bus drivers to 
hold the green light for themselves at downtown in
tersections. The capital system also allows a driver 
to signal a traffic-light controller at an intersection, 
whether his is an express or local bus . Field eval
uation of the D.C. system has ended , the FHA re
view is under way, and a report is expected in three 
months. But Miami , Fla., and Los Angeles are al
ready installing their own systems. FHA project 
manager Phillip Tarnoff says preliminary indica
tions are that the innovation helps, and notes that 
publicity-conscious communities are anxious to 
get on the bandwagon . 
System permits scan Industrial plant in-
by 300 TV cameras truders and rest-
less prison inmates face yet another form of sur
veillance in the TIS90 from Information Processing 
Systems Inc. of Belmont, Calif. The system ap
proach allows users to look at as many as 300 
cameras at one time on the machine at a rate of 30 
cameras per second. The $25,000 device com
pares the real-time picture against a stored picture 
and sounds an alarm if the two differ. Sales of the 
system, introduced a year ago with the ability to 
watch only one camera [Dec. 6, 1973, p. 36], have 
just begun , says vice president and general mana
ger Robert Simmons. Potential users include law
enforcement agencies (the San Mateo County, 
Calif ., sheriff's department has one that uses only 
50 cameras), industrial plants, and governments. 

Howard Wolff 
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DATARAM 
SOU•RES OFF AGAINST 
THE COMPETITION. 
We're Dataram Corporation, the fastest-growing core memory company around, 
and the one to watch in the 16K single-board core memory market. 

A look at the chart below will show you why ... but if you want even more than 
specs from a company, consider this: 

• Since the introduction of our 4K system in 1969, we've shipped thousands of 
11 .5" x 13.7" systems in our compatible 4K/8K/16K family. 

• As the only company dedicated exclusively to core memory products, we make 
all of our own core, sell raw core to the outside market, string in high volume 
in three offshore locations, supply stacks to minicomputer manufacturers, 
maintain our own extensive manufacturing capability, and market a complete 
line of systems. 

We're not alone in the 16K single-board core memory market. Familiar names 
like Ampex and EM&M are there too, but we can offer significant-and proven-
performance and cost advantages. For more details, · 
call Dataram at 609/799/0071 . But don't 
take our word for it. Call Ampex (213/821 /8933) and 
EM&M (213/644/9881) and hear their side of the story. 

PICK THE WINNER. 

16K Characteristic Ampex 
1600 Series 

Cycle Time 650-900 ns 

Access Time 300-450 ns 

Board Size 11 .3" x 15.75" 

DC Voltages Req 'd. 2 

Tolerances Req 'd. ± 3% & ± 5% 
on DC Voltages 

Complete Component Yes 
Accessibility 

Maximum 16K 2 
Systems in Standard 
51/4 /1 Chassis 

Other Compatible SK 
Sizes Available 

Standard Chassis 51/4" 
Sizes 121/4 11 

' If you re looking for add-on 
memory for your Varian or Data 
General minicomputer, 
look to Data ram for high 
performance, low cost. 
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EM&M Oataram 
Micro 300000 OR-102 

650 ns S50 ns 
(650 for 

compatible 
SK x 20 DR-101) 

300 ns 300 ns 

11.75" x 15.4" 11.5" x 13.711 

3 2 

± 3% & ± 5% ± 5% 

No Yes 

4 4 

SK 4K, BK 

51/4 II 3V211 

121/4 11 51/4 II 
121/4 II 

~~ laff=lilfi-~I 
Princeton-Hightstown Road 
Cranbury, N.J. 08512 
609/799/0071 
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IT'S HERE. 
ANALOG DEVICES' $3912-BIT IC DAC. 

No other 12-hit DAC-IC or module 
- gives you greater accuracy. Or a 
lower cost. 

Introducing the AD562 - the 
revolutionary IC from Analog 
Devices Semiconductor that out
performs every other 12-bit DAC 
on the market. 

Simply stated, the AD562 is a 
12-bit IC digital to analog converter 
in a hermetically sealed, 24-pin 
DIL package. 

It gives you guaranteed mono
tinicity over the full operating 
temperature range, with a max
imum total error as low as % LSB 
(0.006%) at 25°C, and a 3ppm/°C 
maximum gain temperature 
coefficient. 

The logic inputs are positive
true, and are specifically 
designed to be both TTL and 
CMOS compatible. In addi
tion, both binary and BCD 
versions are available. · 
How the AD562 came 

about. The state-of-the
art AD562 could only 

come from a company 
like Analog Devices. 

After all , we're the world 's lead
ing manufacturer of AID and D/A 
converters for test and measure
ment instrumentation. And with 
converter products like the AD562, 
we're extending that leadership in 
integrated circuit form. 
. ™1-the new technology that 

made it possible. To give the 
AD562 its unmatched accuracy,we 
developed a process called CMI -
Compound Monolithic Integration. 

CMI is the partitioning of a com
plex function into a minimum 
number of monolithic chips, each 
specifically designed to work with. 
the others, and assembled in a 
single package. 

For greater performance, the 
AD562 features two chips. A 
monolithic, 12-bit precision, 
bipolar transistor current switch 
and control amplifier chip. And a 
compatible silicon-chromium 
thin-film resistor network contain
ing the DAC bit-weighting and 
range resistors. 

First, they're internally con
nected. Then, while the AD562 
is powered, all the resistors are 
trimmed by a computer-controlled 

automatic laser trimmer. 
The result is outstand

ing resolution and scale 
factor calibration. And 
state-of-the-art perform
ance at a very low price. 

The AD562 does even 
more for you. You 'll find 
that the AD562 gives you 

~ a lot of operating 
r advantages. 

Like providing five pin-pro
grammable output ranges, both 
bipolar and unipolar. 

Acting as a two-quadrant multi
plier when you apply a variable 
external reference voltage. 

And offering a newly developed 
current switching cell structure 
which provides superior immunity 
to supply voltage variation, and 
reduces nonlinearities due to 
thermal transients as the bits are 
switched. 

+1 LSB 

g 
w 

..........._,_ +100'C +125' C ----SO'C - 25' C o +25' C +SO'C +75' C --.. _ 

AD562 bit errors vs temperature. 
Bit 1 error-~ bit 2-12 errors. 

- 1 LSB Differential nonlinearity 
temperature coefficient 
(- 55'C to - 125' C)=.81ppml"C. 

Three temperature ranges to 
choose from. You can specify the 
AD562 guaranteed for operation 
over three temperature ranges. 
The model K: O to +70°C. 
The model A: -25 to +85°C. 
And the model S: - 55 to +125°C. 

And best of all, prices start as 
low as $39 in hundreds. 

If you'd like more information 
on the AD562, call Analog Devices 
Semiconductor, Norwood, 
MA. 02062. 
East Coast: (617) 329-4700 
Midwest: (312) 297-8710 
West Coast: (213) 595-1783 

r. ANALOG 
_.. DEVICES 
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Ford proposes 

further curbs 

ori spending 

Federal standards for 

medical electronics 

expected in 1975 . . . 

. . . but stronger 

medical-device law 

may not pass Congress 

FCC allocates 

frequencies for 

medical-services nets 
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Washington newsletter __ _ 

More presidential requests for deferral of spending on some programs 
and outright cancellation of others will be forthcoming by early De
cember, says President Ford. He has asked Congress to overturn $675 
million in previously approved programs, and Budget Director Roy Ash 
says that the Department of Defense must add another $500 million to 
the $500 million in budget deferrals already announced in September 
and October. Electronics companies and others dependent on Federal 
agencies for business will soon begin to be hit by the earlier deferrals, 
which totalled more than $23 billion. 

Draft standards for medical electronic equipment, aimed at preventing it 
from electrocuting patients or performing erratically, will be coming off 
the Federal presses early next year, say officials of the Food and Drug 
Administration. Cardiac defibrillators will be dealt with first, followed 
by pacemakers, hearing aids, and the tolerance of hospital equipment 
to abuse. But enforcement of the standards will begin only after they 
have been subjected to industry review and public hearings, add officials 
of the agency. . 

Contracts to draft standards for Government consideration were 
awarded by the FDA to industry associations and corporate giants such 
as McDonnell Douglas Corp. Requirements for dialysis equipment 
and operating-room electronics have yet to be drafted, and the FDA is 
also expecting to review other devices. 

Legislation that would give the Food and Drug Administration authority 
to test and evaluate electronic medical devices before they go on the 
market won't make it through Congress before the current session ends 
in December, say house staffers and FDA officials. Other attempts have 
failed in each of the last three years because other bills received higher 
priority as the end-of-session crunch neared. FDA and congressional 
advocates say they will be back next year, when they expect a more lib
eral House and Senate to give the measure higher priority. The agency 
currently is limited to reviewing device performance only after serious 
injury has resulted from public use, but it is developing standards in 
anticipation of the passing of the medical-device law. Small companies 
oppose pre-marketing review because it would bury them in paper
work, industry sources say. 

Electronics companies waiting for the Federal Communications Com
mission to allocate frequencies for emergency-medical-services net
works are one step closer to an estimated $150 million market- the FCC 
has approved the frequency allocations proposed by the White House 
Office of Telecommunications Policy. Eight frequency pairs were allo
cated for communication and data transmission in 0.025-megahertz in
crements of the 463-MHz channel for stationary transceivers and the 
468-MHz channel for mobile units. OTP officials say that telemetry stan
dards, awaited by industry, may be out by the end of the year. 
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Washington commentary ____ _ 
What the CIA told the FCC about IBM 

In an atmosphere of growing public concern with 
the effectiveness of Federal regulatory agencies, 
the Federal Communications Commission is fac
ing one of its most difficult and perhaps most sig
nificant . decisions: whether to let International 
Business Machines Corp. join with Comsat Gen
eral Corp. in restructuring CML Satellite Corp. 
The gist of IBM's response to initial challenges to 
its plan appeared here on Nov. 14. Among those 
who have rebutted the arguments of IBM and its 
partners before the FCC is the Computer Industry 
Association through its counsel, Jack Pearce. 
Key excerpts from Pearce 's rebuttal are 
presented below. -Ray Connolly 

Some parties may have made assertions which 
could be construed as complaining that CML 
Restructured would do a better job than they or 
others. The Computer Industry Association 
made no such assertions. We wish to dissociate 
ourselves from any such assertions. 

We pointed out that IBM, a competent com
puter company, has a history of anticompeti
tive, exclusionary conduct. We cited as an ex
ample Judge Christiansen's judgment [in the 
Telex Corp. antitrust suit against IBM] that IBM 
recently used its dominant position to attempt 
to exclude "plug-compatible peripheral equip
ment" competition by a variety of blocking tac
tics, rather than by simply outperforming such 
competition. We pointed out the ways in which 
IBM's data base could be used in conjunction 
with controlled CML-R facilities to extend the 
scope of exclusionary, anticompetitive blocking 
tactics. We pointed out internal IBM documen
tation to the effect that "we have no major 
competitive advantage in any single tech
nology." 

We did not point out, but could have, and do 
now, that IBM's own assessment of the price
performance characteristics of products in the 
late 1960s was that it was "deficient" vis-a-vis 
competition in 23 instances, and superior in 10. 

Relevance of antitrust 

The argumentation that antitrust principles 
"are not dominant" seems to be set in the fol
lowing general frame: first, the commission is 
offered a prospect of many highly desirable, 
unique goodies to be gained by licensing CML-R 
and by no other means; and second, competi
tive or anticompetitive aspects of what is pro
posed are dismissed as "theoretical," not rele
vant, or "not dominant," or likely, if "rigidly" 
attended to, to sacrifice the greater good 
offered. 

What the commission actually has before it 
are a combination of two competent com
panies, a tentative plan for service apparently 
derivative of prior plans by one of those com
panies, tailored very closely to that company's 
own market and freighted with anticompetitive 
possibilities, and a history of exclusionary con
duct by that particular company. 

Significance of competition 

The use of one of the very few satellite com
munications carriers to create highly inte
grated, exclusionary arrangements for one 
dominant computer company would have di
rectly anticompetitive consequences in both 
communications and electronic data process
ing. The over-all purpose of the commission's 
"multiple entry" policy [in domestic satellites] 
is to introduce diverse supply potentials into in
tercity telecommunications. If a particular ap
plication or proposed organizational structure 
would have substantial anticompetitive poten
tials, then those potentials subtract from the 
goal. 

The size and nature of anticompetitive po
tentials may require that the proposal be re
jected, approved only after investigation, or ap
proved only with conditions . However, 
excessive reliance on directives, conditions, and 
monitoring would be an inadequate substitute 
for avoiding situations with major anticompeti
tive potentials. 

Reliance upon competitor and commission 
"scrutiny" will serve chiefly to generate litiga
tion, and all the delays and costs entailed in at
tempting to run commerce in hearing rooms 
and courthouses, unless the commission rejects 
an application which has major anticompetitive 
potentials, or establishes prior conditions likely 
to have some effect. 

Decision options 

The Justice Department has proposed an in
vestigation. We did not: we proposed two deci
sion options we think supportable on generally 
available knowledge. 

The close relationship between IBM planning 
revealed in the Telex documents and CML-R's 
announced plans suggest that an investigation 
using subpoenaed IBM documents relevant to 
planned areas of communications facilities, and 
computer-communications linkages, should 
cast considerable light on the situation before 
the commission. 

Facts from files are much better than legal 
argumentation. 
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Systron-Donner manufactures a complete line of from the start. Here are but four of S-D's many 
programmable instruments for systems applica- easy-to-interface instruments: 
tions. They were meant to be programmable right 

Voltmeters: 4 wire ratio capability • True RMS 
AC• High speed/high noise rejection• 1000V 
protection on all ranges and functions 

Power Supplies: Optically isolated •Program
mable polarity, current and voltage • Address
able memory allows 16 supplies per 1/0 buss 

Counters: Completely programmable includ
ing trigger levels • 50, 200, 512 MHz or 3 GHz 
models • 10 ns one shot T. I. M./period 

Pulse Generators: All pulse parameters pro
gram ma b I e • 50 MHz repetition rate 
• Current sink capability 
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For immediate information on Systron-Donner's broad line of instruments for systems, call us collect on 
our Quick Reaction line: (415) 682-6471 . Or you may contact your Scientific Devices office or 

S-D Concord Instruments Division, 10 Systron Drive, Concord, CA 94518. Europe: Systron-Donner 
GmbH, Munich, W. Germany ; Systron-Donner Ltd. , Leamington Spa, U.K. ; Systron-Donner S.A., Paris 

(Le Port Marty) France. Australia: Systron-Donner Pty. Ltd., Melbourne. 

SVSTRON CONNER 
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Electronics international _ ____ ___ _ 
Signi ficant developments in technology and business 

Japanese challenge IBM 370s 

with two biggest computers 

Manufacturers of the two latest and 
largest computers to be subsidized 
by the Japanese government say 
their machines outperform the IBM 
System/370-158 and 168 of similar 
size. What's more, two larger ma
chines are promised next year. Nip
pon Electric Co. and Tokyo Shi
baura Electric Co. (Toshiba) say 
their new ACOS Series 77 System 
600 and 700 computers provide bit 
processing, have more extensive 
multiprocessing capabilities, and 
have larger virtual memories that 
provide paging, input/ output pag
ing, and segmentation. IBM declined 
to comment, except to say that its 
virtual memory is structured in two 
levels, segments and pages, but ac
cess is limited to page-size blocks. 

ACOS architecture is oriented 
toward what the companies call in
formation-sharing , and aims at 
maximum efficiency of programs 
and data through common accessi
bility to the memory and auxiliary 
storage, rather than the more usual 
emphasis on efficient processing 
hardware. The machines are com
munications-oriented and can oper
ate with on-line Codasyl-conform
ing data bases. 

Deliveries of the two ACOS mod
els are scheduled to start in March. 
There is apparently no immediate 
plan to export them. The companies 
expect to sell 300 of each model in 
the next five years. They claim that 
at least one of each model has al
ready been sold to undisclosed in
dustries, and large sales are ex
pected to governmental and quasi
governmental agencies. But govern
ment sales are not expected to begin 
until December, when prices are to 
be registered with the government
sponsored sales agency for comput
ers, Japan Electronic Computer Co. 

The new systems supplement the 
smaller models 200, 300, and 400 
announced last spring [Electronics, 
International newsletter, June 13, p. 
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60, and June 27, p. 65], also subsi
dized by the Ministry of Inter
national Trade and Industry. This 
leaves space for the System 500, 
which is being delayed because it 
would impact machines in both 
companies' lines that are relatively 
new, still selling well, and can be in
creased in capacity. 

ACOS hardware is built around 
Schottky transistor-transistor logic, 
which provides the maximum 
cost/performance ratio. Imported 
devices were used in the earliest 
computers, but then the manufac
turers froze designs at the last pos
sible moment to take advantage of 
the latest semiconductor technology. 
When production goes on stream, 
foreign suppliers of devices will be 
third sources, if they are used at all. 
The two companies second-source 
each other's semiconductor devices. 
The main memories are built of 4-
kilobit n-channel MOS chips having 
one transistor per bit. 

The System 600's main memory 
ranges from 384 kilobytes to 1 
megabyte, and cycle time is 1.2 mi
croseconds per eight bytes with two
wa y interleave. The main memory 
of the System 700 ranges from 512 
kilobytes to 4 megabytes and has a 
cycle time of 700 ns per eight bytes 
with four-way interleave. The Sys
tem 700 also has an 8-kilobyte cache 
memory with a cycle time of 100 ns 
per eight bytes, implemented by 
I-kilobit bipolar chips. 

Virtual memory. The virtual 
memories, which provide for seg
mentation, paging, and input/ 
output paging, have a capacity of 8 
x 1012 bytes, compared to the IBM 
competitors' 16 X 106 bytes. The 
system 700 provides for a maximum 
of four multiprocessing units, and 
the 600 has a capacity of two. 

In contrast, while IBM's Sys
tem/370-158 and 168 have a capac
ity of two units, the 158 submode! 
II, built in Japan, does not have the 

capability. Both ACOS machines 
provide a maximum of 63 digits of 
decimal processing with both fixed 
and floating decimal points. 

The computers, which provide 
front-end processing, rely on do
main security rather than the key se
curity used by IBM. Domain security 
makes information available only 
for the time it is necessary. 

The two manufacturers share ap
plications programs and jointly de
velop software for such applications 
as pollution, water supply, and med
ical service. D 

Japan 

Glutamate flavors 

pc-board process 

Monosodium glutamate, a food sea
soning, was the key to a break
through that facilitates production 
of printed-circuit boards in small 
numbers. The method was devel
oped by engineers at the Ibaraki 
Electrical Communications Labora
tory of the Nippon Telegraph and 
Telephone Public Corp. It makes 
use of a computer-controlled ul
traviolent-light pattern generator 
and electroless, or chemical, plating 
to fabricate the pc boards. The 
monosodium glutamate, an organic 
silver salt, reacts with silver nitrate 
to become sensitive to ultraviolet 
light for deposition of the copper 
conductors. 

Computers aid design of pattern~ 
that are stored in a computer 
memory or file. This saves the cost 
of fabricating masks and storing the 
designs of large boards that may be 
wanted again later. 

The experimental pattern gener
ator has an optical head that gener
ates an ultraviolet beam and a table 
on which the pc board is fastened. 
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Under computer control, the optical 
head is moved in one direction, and 
the table moves in a perpendicular 
direction for X-Y positioning to ex
pose any point on the pc-board's 
surface. The ultrahigh-pressure 
mercury-vapor light wavelength 
peaks at about 380 nanometers, 
which does not quite match the 
light-sensitive material used. The 
light beam is collimated by a fused 
quartz condenser and focused 
through a lens. A dichroic filter re
moves longer-wavelength light. 

Exposure. A circular symbol plate 
with many openings around its pe
riphery, under computer control, 
determines the size and shape of the 
beam impinging on the circuit 
board. Holes range in diameter 
from 5 to 100 micrometers so that 
selection of beam size and motion 
makes it possible to generate wiring, 
pads, lands, and other conductive 
features on the pc board. About 0.3 
second is needed to write a spot, and 
lines can be written at the rate of 
about 1.8 meters a minute. Engi
neers say they have developed tech
niques to expose through holes, and 
that boards fabricated by these tech
niques can be laminated into mul
tilayer boards. 

The breakthrough was the devel
opment of an organic silver salt, 
sensitive to ultraviolet light, which 
provides the plating nuclei for de
position of the copper conductors. 
The organic system overcomes the 
difficulty of coating the insulating 
substrate evenly with inorganic 
light-sensitive materials. 

Starting material for the light
sensitive coating is monosodium 
glutamate. This reacts with silver ni
trate to give disilver glutamate, 
which has a low degree of sensitivity 
to ultraviolet light. Sensitivity peaks 
in the neighborhood of 250 na
nometers. Fortunately, this material 
is quite insensitive to visible light, so 
processing can be carried out in a 
fairly well illuminated room. 

The sensitivity of the material to 
ultraviolet light is enhanced about 
four orders of magnitude by coating 
the circuit board with a layer of zinc 
oxide before applying the light-sen
sitive layer. The photoconductive 
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Around the world 
Electronic osclllator sharpens submarine hunter 
By replacing an optical oscillator in an airborne magnetometer's probe with 
an electronic one, Crouzet, headquartered in Paris, has built a submarine 
detector that can distinguish variations in a magnetic field as small as 0.01 
oersted. French Navy helicopters and other aircraft are testing the probe, 
which is winched into the sea on a 244-foot cable. The detector, unlike the 
optically activated device, begins operation without warmup in tempera
tures from -40°C to + 60°C. The number of probes has been reduced from 
the six or more needed for the optical type to only one. 

Bundesbahn tests automated controls 
West Germany's railway system, the Bundesbahn, is testing direct com
puter control of track switches and visual signaling devices at four stations 
on the Hanover-Bremen line. After lengthy experiments in using a Siemens 
304 process-control computer with a fixed program to determine how to 
manually switch tracks and set signals for optimum routing , the computer 
now controls the equipment directly . The computer will later control more 
sophisticated operations, including deviations from schedules. 

Voltage regulator enhances generator 
A thick-film automobile-voltage regulator mounted in a corrugated alumi
num case about half the size of a pack of cigarettes-will soon be marketed 
by West Germany's Siemens AG . The regulator, on a ceramic substrate 0.8 
millimeter thick, is adjusted in manufacture by laser-trimming, and the ad
justment is not affected during operation because there are no moving 
parts. The regulator, which can also be made from a few discrete parts, 
protects the 12-volt ignition system from surge voltages larger than 45 V, 
and it elicits top performance from three-phase generators. 

Counter combines electronics and optics 
Electronics and optics are combined in a counter built by England's 
Aylesbury Automation Ltd . that can 't be confused by transparent or irreg
ularly shaped objects . The XR7A, with a batch capacity of 9,999, counts 
objects of any color ranging from 1 square centimeter to a 4-inch cube at 
speeds higher than 2,000 a minute. The 20-pound XR7A is an oblong 
closed box 22 in. long and 8 in. square in cross section that operates in a 
horizontal position. It contains an emitter and photosensor at one end, a 
mirror at the other, and a piano-convex lens between them. 

fayer of zinc oxide supplies electrons 
to the light-sensitive layer, which 
enhances the photochemical reac
tion produced when the ultraviolet 
light beam hits the disilver-gluta
mate photosensitive layer. 

Developing. The ultraviolet beam 
causes some silver to separate from 
the compound where it strikes, but 
it also produces a latent image ca
pable of supplying much more silver 
to serve as plating nuclei. The latent 
image is brought out in a new type 
of developer that uses organic 
rather than the inorganic silver salts 
used in photography. The image is 
then chemically fixed to remove un
developed material and the under
lying zinc oxide. 

Conventional chemical plating 
baths are used to deposit copper 
wiring to a thickness of about 30 
µm. This takes about an hour. Be
cause the board is roughened before 
the start of the fabrication process, 
the copper clings to the board be
tween the silver grains by an anchor 
effect. The peel strength of the ct>n
ductors is l kilogram per square 
centimeter-which is less than the 
standard 1.4 kgm/cm2, but seems 
open to improvement. 

The boards have successfully 
passed an insulation test conducted 
at 40°C and 90% relative humidity 
in which 45 volts is applied between 
adjacent parallel lines. It also suc
cessfully passes soldering tests. D 
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We're the world's leading manufacturer 
of miniature aluminum lytics ... 
you should know us. 

We sell over 60 million mini-lytic caps each month. Every one of our 
capacitors is automatically produced to rigid quality control standards. 

This total automation control guarantees an unparalleled degree of 
product uniformity and reliability: 

•We etch and form all the foil we use. 
•We have completely automated down to 100% aging and testing. 
•To further achieve complete control, our own machinery division 
designs, develops, and builds all our completely automated 
assembly equipment. 

In total concept, United Chemicon provides local service through a 
U.S. network of sales, engineering, service, and warehousing. 

Write, call 315/474-2954 
or wire for full information 
and latest technical bulletins. 

UNITED NIPPON 
CHEMl·CON CHEMl·CON 

United Chemicon. 

6.J to 500 WV, op temps from -40° to +85° C. 
We solicit inquiries to your specs. as broader tempera
ture ranges and performance characteristics are available. 

l •i ~ 
CE W 

200v IOOuF ---
World's laruesl manufau:lurer of miniature ah11ninun1 lytics. You should know us. 

©1974 United Chemicon. Inc. 731 James Street Syracuse. New York 13203 315/474-2954 TELEX 937439 
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UK blasts layoff 

plan by Honeywell 

in Scottish plants 

Bonn prods R&D 

in components 

with $112 million 

Fujitsu, Hitachi 

prepare to launch 

supercomputers 

Delay module 

simplifies test 

of military radars 
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International newsletter __ _ 

Honeywell's plan to lay off 1, 150 Scottish workers is "completely irres
ponsible;" charges the UK Department of Industries. The department 
says there was no advance notice. The government is sensitive to the 
layoffs amid the country's economic woes, but Honeywell says that a 
cut in demand requires it to reduce its work force in the four Scottish 
factories to 3,000. Magnetic-tape equipment will be produced at the Ok
lahoma City plant, which, along with one in Heppenheim, West Ger
many, will make disk equipment. Declining new housing starts and 
strikes in the appliance industry have hurt the Microswitch and tem
perature-control business, Honeywell says. Other planned UK layoffs in
clude several hundred at Plessey's Garrard audio-equipment plants and 
about 1,000 by Thorn, the TV-tube maker. 

In a drive to "occupy a forefront position in components application" 
by the end of the decade, the West German government has launched 
a $112 million program to promote research and development of com
ponents. Bonn's minister for research and technology, Hans Matthofer, 
says the expenditure, programed through 1978, is three and a half times 
more than Bonn spent for components promotion during the previous 
half decade. 

Germany's aid program, rather than trying to improve on existing 
components, aims to concentrate R&D on promising new devices and 
manufacturing technologies, as well as ways to get components to the 
market quickly. Five technologies will be emphasized-integrated cir
cuits, optoelectronic devices, materials developments, production pro
cesses, and basic research on novel devices. 

Deliveries of two supercomputers from Fujitsu Ltd. and Hitachi Ltd. 
are to begin after Sept. 1, 1975. The computers were subsidized by Ja
pan's Ministry of International Trade and Industry to compete with 
equipment from foreign manufacturers. The computers are called-de
pending on the seller-Facom or Hitac M-180 and M-190. Both com
panies will sell and service all equipment in the entire M series. Fujitsu 
is making the mainframe of the larger M-190, and Hitachi the smaller 
mainframe. 

Company spokesmen say M-190's performance is about triple that of 
IBM's 370-168, but the rental price will be about the same. The M-180's 
performance is said to equal IBM's 370-168, but rental will be equivalent 
to that of the IBM 370-158. Mainframe logic is based on the MECL 
10,000 series, and both Japanese companies plan to fabricate it. Main 
memories now use 1,024-bit MOS chips, but production machines are ex
pected to contain 4,096-bit chips. The 16-kilobyte buffer memories use 
256-bit bipolar devices. 

A simple way to test sophisticated military radars in the field has been 
developed by researchers at GEC's Hirst Research Center. They have 
integrated into a single unit a spinet bulk acoustic-delay line, amplifier, 
circulators, and diode switches. Each module contains a passive line 
with delay of 22 microseconds and loss of 50 dB. The developers, David 
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NEC to launch fast 

n-MOS silicon-gate 

microprocessor 

British Steel 

plans switched 

computer network 

Blaupunkt TV set 

flashes channel 

number on screen 

Teams vie for pact 

on test gear for 

multirole fighter 

International newsletter -------

Brown and D.G. Scotter, say that by stringing five modules together 
and adding gain, they can achieve a delay of 110 µs with no loss-ideal 
for easy simulation of artificial targets. Bandwidth is 500 megahertz for 
radars in the Sand X bands. The developers point out that conventional 
methods of coupling transmission pulses can cause interference. They 
described the system at the IEEE's 1974 Ultrasonics Symposium in No
vember. Price of each module was estimated at about $6,000. 

A 16-bit n-channel silicon-gate MOS microprocessor with an instruc
tion-execution time of 1 microsecond is being introduced Nov. 29 
by Nippon Electric Co. NEC will initially market the microprocessors 
mainly for minicomputer emulators and data terminals. Initial price of 
the six-chip central-processing unit in Japan will be about $1,000. 

The CPU consists of one control chip, one arithmetic/logic and regis
ter chip, and four read-only-memory chips for instructions. Each ROM 
has capacity of 1,024 8-bit words. Variable architecture includes a map
ping array with 100 words of 10 bits each. Optional 8-bit latch drivers 
are available for bus interfacing. Random-access memories are not in
cluded with the basic chip set. 

The British Steel Corp. plans to begin buying new hardware early in 
1975 for a $135 million packet-switched computer network, similar to 
the Arpanet in the U.S. The seven-year development program would in
terconnect four administrative centers, one program-development cen
ter, and a research bureau with 10 production-planning and control cen
ters for the nationalized complex. 

Initial hardware buys will include equipment for terminal-handling, 
host interfaces, and node processors. Initial equipment in the control 
centers is expected to be replaced eventually by newer and smaller pro
cessors. Gear for the administrative and program-development bureaus 
will be split between IBM and International Computers Ltd., but a con
tract for the processor equipment for the research bureau is expected to 
be awarded competitively next year. 

Next year, West Germany's Blaupunkt-Werke GmbH, an entertain
ment-electronics manufacturer in the Bosch group, will introduce a 
color-TV set that flashes the selected channel number three inches high 
on the screen for about five seconds. For rechecking, the number can 
be recalled by pushing a button on the ultrasound remote-control unit. 
The number is gradually blended into the picture by a single MOS inte
grated circuit supplied by Intermetall GmbH. 

Two project-definition studies on automatic test equipment for the 
Multirole Combat Aircraft (MRCA) are due by the end of the year. Pa
navia, administrator for the cooperative fighter being developed for 
UK, West Germany, and Italy is expected to pick a test-gear contract 
winner early next year from teams of either British Aircraft Corp. with 
Siemens and Aeritalia or Marconi Elliott with AEG-Telefunken and Se
lenia. 
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The Great Billed 
ThreeLe ed 

IrCUit. 

(Rare. Only 
1,000 in existence.) 

To a bird watcher, a single sided Nomex® based hardboard reinforced circuit may 
not be much of a thrill. But if you're an engineer grappling with a brutal 
design problem involving limited space, circuitry needs on several planes, 
and low volume needs, then it just may be the answer that's been elusive. 

Flexcircuits, like the small volume one you see here (we built only 1,000), 
get the same Sheldahl engineering attention, 100 per cent quality control and 
on-time delivery as high volume orders. Our customers don't come in 
different sizes. They come with different needs. 

For short runs of flexcircuits we offer the same capabilities as for high 
volume production: single or double sided circuits, plated through holes, reflow 
coated circuits, solder plated conductors, solder fused pads, film or epoxy 
cover coated circuits, back bared pads and flexcircuit/hardboard hybrids. 

So whether it's a new product, design change or a prototype to help start 
an idea toward reality, consider flexcircuit technology and quality. It's been the 
answer for many companies-large and 
small-and could be just the answer 
you've been looking for. 

Call Sheldahl and find out. 

(Flexcircuit watcher? To get an 11x14 
reprint of the above bird, suitable for 
framing, just write on your letterhead.) 
® DU PONT TRADEMARK 
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~Sheldahl 
Electrical Products Division 
Northfield, Minnesota 55057 
Phone: (507) 645-5633 © 1974 SHELDAHL, INC. 
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MICROAMP ER ES 
o.c. 
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"Standing out among the industry giants-in both 
analogs and digitals-is Weston, a company that pioneered 
many of the advances in APMs. From optical indicators, 
top & j's, to taut band; and from commercial to aerospace, 
you'll find it at Weston. 



"If it's a DPM you're looking for, 
chances are you'll also find it at Weston: 
The company kicked off the industry 
when it introduced the first DPM just 
seven years ago." 

Electronic Design, August 2, 1974 
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AMPERES 
o.c. 

Weston Instruments, Inc. 
' Frelinghuysen Ave., Newark, N .J. 07114 

ln Europe: Schlumberger Instruments and Systems, 
12 Place Des Etats Unis, 92120 Montrouge, France 

/ /// 

I - - I want to~w more about: - -

D Weston APMs D Weston DPMs 

I'm also interested in: 

D Weston DMMs D Weston VOMs 

D Weston Frequency Counters 

Address--------------------

City------- State------ Zip -----

Phone--------------D Have salesman call. 





What is the i38510 
Reliabilitv Program? 

It's lntersil's exclusive 
in-house program for military 
hi-rel products. These de
vices are made with MIL-M-
38510A processing and 
MIL-STD-883 test methods, 
plus scanning electron 
microscope analysis and 
positive wafer traceability. 
They are delivered off-the
shelf with no minimum quan
tit re uired. In addition 

But more than that: At 
lntersil everything we make is 
processed to MIL-STD-883, 
Method 5004.1, Class B 
visual and environmental 
screening. It's been the 
production standard for all 
our products for years. All the 
more reason to talk to us for 
whatever you need in High
Rel. lntersil, 10900 North 
Tantau Ave., Cupertino, 
CA 95014. 

lntersil 
e 
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The fresh, new approach 
to l .. ow Cost System Design ... 

Winchester Electronics 
Low Cost Rack a Panel Connectors 
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They come in 10 colors. Like the others . They' ll 
intermate with the others. They'll go into appliances, 
vending machines, business machines , computers and 
peripherals, consumer electronics , televisions , home 
entertainment equipment and more. Like the others 
are supposed to . 

The peas-in-a-pod resemblance is intentional. But the 
similarity ends there. Because Winchester Electronics 
Series 56 (.062" dia. contacts) and Series 59 (.093" dia. 
contacts) connectors represent a whole , new fresh 
approach to low cost system design. 
Reflecting the consistent manufacturing quality 
controls and expertise behind our high performance, 
h igher cost Winchester Electronics connectors. Unlike 
t he others , the panel mounting ears on Series 56 and 
Series 59 connectors are molded so they snap directly 
into panel cutouts without bending . .. minimizing the 
ri sk of breakage. Rigid controls over nylon insulator 
moldings and contact construction mean that crimp 
removable contacts stay put and won 't back out. With 
an electromechanical interface that locks in with an 
audible click. With tin-plated brass , crimp removable 
pi n and socket contacts heavily formed and plated for 
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secure reliability, performance and greater resistance 
to corrosion. 

A multitude of choices from the most comprehensive 
such line of low cost connectors anywhere is another 
plus .. . providing you with design-by-specifying 
ability numbering better than 720 possible specific 
configurations each for Series 56 and Series 59 
connectors! 

Add hand and automatic crimping equipment plus 
insertion I removal tools to speed your production and 
you ' ll see . . . Winchester Electronics new crimp 
removable rack & panel connectors will end a lot of 
complicated problems for you. From design, to 
production and into the field . 

We've saved the best news for last. That Winchester 
Electronics low cost rack & panel connectors are priced 
below any of the look-alikes on the market. Send for 
details. And start planning, now. Winchester 
Electronics , Main Street & Hillside Avenue , Oakville , 
Connecticut 06779 (203) 274-8891 . 

rn WINCHESTER ELECTRONICS 
Litton 
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The quickness of the eye 
never deceives the. hand 

Keeping up with the display is no 
problem on this new 50 MHz 
oscilloscope. 

Every control falls naturally 
and quickly to the hand becau.se 
we designed it that way. Ya, Yb, 
delayed and main t ime bases are 
all clearly separated with the 
main controls on exactly the 
same level. So you find what you 
want, when you want it, without 
the eye leaving the screen. 
Separati.ng the two time bases 
also eliminates con.fusion and a 

Circ le 7 4 on reader service card 

possible source of error. 
As well as being easy to 

use the new PM 3240 is also light 
to carry - 8 kg light to be precise. 
So it's ideal for service 
applications, on computers and 
communicat ions equipment, as 
well as for general laboratory use. 

Neither does the eye get 
confused by difficult-to-see 
signals. The screen is a large 
8 x 10 cm and 10 kV bright, 
enabling low duty cycles at high 

sweep speeds to be displayed 
clearly. 

Get your hands on this new 
instrument and you ' ll appreciate 
the difference that Philips' 
ergonomics can make. And if 
you need a higher bandwidth, 
there 's an equally ergonomic 
120 MHz model available. 

For more information con
tact : Philips Test & Measuring 
Instruments Inc. , 400 Crossways 
Park Drive, Woodbury, New 
York 11797. 

PHILIPS 
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Probing the news __________ _ 
Analysis of technology and business developments 

EFTS rules to evolve 
Congress and agencies prefer to let standards for electronic 

funds-transfer systems grow through experimentation 

by Larry Marion, Washington bureau 

Proposals for electronic funds-trans
fer systems (EFTS) are pouring into 
Washington, but so far, the Con
gress and the three Federal agencies 
that regulate America's 20,000 
banks are avoiding the temptation 
to legislate standards. Rather , 
they're beginning to encourage ex
perimental systems in the expecta
tion that uniformity will evolve. 
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To reinforce that thinking, Presi
dent Gerald Ford last month signed 
a bill, backed by the banking indus
try, that authorizes a national com
mission on EFTS. This yet-to-be-se
lected group of 32 experts from the 
banking industry will conduct a 
two-year study to review technical 
advances and system concepts. The 
objective will be to recommend leg-

Sweet touch. He doesn' t know it, but the 
youngster charging his lollipop at a Hinky 
Dinky market is in the front lines of an elec
tronic revolution in banking . 

islation and Executive Branch ac
tions to encourage national EFTS op
erations that will not harm 
competition in the banking industry 
or threaten personal privacy. 

Electronics manufacturers and 
bankers will be challenged to come 
up with competing systems in the 
next two or three years without uni
form technical standards or Federal 
guidance. The American Bankers 
Association is one group that refuses 
to develop standards. "The minute 
we propose an industry standard, a 
group of banks would sue for anti
trust and restraint-of-trade relief," 
says an ABA spokesman. 

What's more, the EFTS commis
sion charter suggests that govern
ment and private industry refrain 
from permanent EFTS arrangements 
until the commission comes up with 
concrete proposals on how to pro
tect banks not belonging to an EFTS 
from being overwhelmed by the gi
ants. Justice Department officials 
also promote the "maximum com
petition" atmosphere, insisting that 
the "marketplace" must decide 
which system or systems should be 
institutionalized by standards, legis
lation, and regulatory-agency fiat. 
The prevailing attitude is "out of 
the chaos and confusion will come 
the best systems." 

For electronics companies, Fed
eral exhortations for increased com
petition among rival EFTS systems 
means several electronic funds
transfer systems using different 
technologies. This diversification 
may create a multitude of problems 
in future coordination, but it repre
sents a lucrative new market for 
makers of data-processing and com
munications equipment, among oth
ers. 

Meanwhile , various Federal 
agencies have begun permitting ex
periments with such EFTS subsys-
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terns as electronic payment of Fed
eral checks and point-of-sale 
terminals for banks, two services 
previously forbidden under 
anachronistic legislation. EFTS can 
run the gamut from automatic tell
ers to total electronic debiting and 
crediting without actual exchange of 
funds-the cashless society. 

The biggest near-term impact on 
EFTS may be the nationwide deploy
ment schedule for delivering pay
ments from Social Security, welfare, 
and retirement funds. As an
nounced by David Masso, deputy 
. assistant secretary of the treasury, a 
pilot EFTS program is expected 
within the next 24 months. By 1977, 
the department expects to be auto
matically depositing 3 million pay
ments monthly in recipient accounts 
in Georgia and Florida via an elec
tronic process, not yet defined. 

The Federal Reserve Board, 
which has 36 offices and is the na
tion's financial clearinghouse and 
cash warehouse for national banks, 
would control the dispensing net
work for the estimated $40 billion a 
year in Federal funds expected to be 
distributed by electronic processes 
by 1979. More than 16 million pay
ments would be transmitted each 
month, if Mosso's schedule holds 
up. 

Keep it open. To those in the 
banking industry, Donald I. Baker, 
deputy assistant attorney general for 
antitrust, is the apostle of competi
tion. As the Justice Department's 

In the works 

leading spokesman on EFTS, he is a 
featured speaker at bankers' meet
ings. His message doesn't vary- the 
more competition among bank sys
tems, the better Justice likes it. 

"In this new field of point-of-sale 
technology, it is especially impor
tant to see that as many competing 
systems as possible be given a 
chance for survival," says Baker. 
"Accordingly, we will try to make 
sure that the joint ventures formed 
to offer local point-of-sale retail 
banking services are no larger than 
reasonably necessary." 

The hottest things in banking, 
Baker and others say, are the retail 
point-of-sale and unattended-teller 
concepts. These are now being in
vestigated by one of the big three in 
domestic bank regulation-the Fed
eral Home Loan Bank Board. This 
Federal agency and the second of 
the big three, the U.S. comptroller 
of the currency, have concluded that 
unattended tellers and point-of-sale 
terminals do not "constitute a 
branch" and therefore are not pro
hibited by Federal laws that forbid 
branching. Many states' attorneys 
have gone along with that inter
pretation, and banks have begun 
petitioning state and Federal regu
latory agencies for permission to ex
periment with various configura
tions. But banks cannot install 
permanent systems until Congress 
and the states amend banking laws, 
which must wait for the EFTS com
mission report. 

The Federal Home Loan Bank 
Board, which regulates Federal sav
ings and loans and mutual savings 

Banks in New York City and elsewhere are lining up to propose new vari
ations of electronic funds-transfer systems (EFTS). National Bank
Americard and Interbank (Master Charge) may be joined by a new national 
system from Citicorp. , parent of the First National City Bank of New York. 
Both the existing major bank-credit-card companies are studying national 
EFTS plans, under which cardholders can obtain cash from unattended ter
minals at airports, railroad stations, and major shopping centers. 
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Master Charge 's plans are more advanced , say banking insiders . It would 
operate a cash-dispensing, credit-authorization, and funds-transfer net
work . Rival BankAmericard appears to lean toward the point-of-sale termi
nal with the operator authorized to distribute cash and transfer funds. Both 
companies intend "ultimately" to access customer checking accounts 
through a national network for complete electronic funds transfer, say 
banking observers. And American Express Co. also is in the EFTS market. It 
is proposing a nationwide debit account system. · 

banks, was under pressure to allow 
such experiments because S&Ls have 
been losing deposits to commercial 
banks, which offer higher interest 
rates on short-term notes. Now, the 
U.S. comptroller of the currency, 
James E. Smith, has been pressured 
by the commercial banks to even 
the score and allow commercial 
banks to enter retail marketplaces. 

The home-loan board was the 
first to allow its banks to experiment 
with "remote service stations," its . 
term for bank terminals in retail es
tablishments or other nonbank loca
tions such as shopping-center 
kiosks. Depositors can make cash 
withdrawals, deposit funds, or trans
fer funds between accounts . 

The first operational system, on
line IBM 2730 terminals installed in 
two Hinky Dinky supermarkets in 
Lincoln, Neb., has been a "spec
tacular success" since startup last 
January, say the board and bank
ing-industry officials. When credit 
cards are presented, the system dis
penses cash to pay for purchases 
and automatically debits the pur
chaser's bank account. Suits in state 
and Federal courts interrupted op
eration, but Hinky Dinky received 
approval to expand its experimental 
system to five retail outlets, pending 
Nebraska Supreme Court and U.S. 
District Court rulings, which are not 
expected until mid-197 5. 

Six more S&Ls have signed up for 
other remote-teller systems with the 
home-loan board, and other appli
cations are expected before the Jan
uary 1975 deadline. TRW Inc. is 
about to start such an experiment 
with Ralph's markets and the Glen
dale Federal Savings and Loan in 
the Los Angeles area. 

Comptroller Smith announced in 
September that he wants to permit 
national banks to install on-line or 
batch-processing terminals in retail 
locations, but pressure from inde
pendent bankers too small to oper
ate on-line systems has delayed the 
proposal, banking sources say. In
dustry officials expect the comptrol
ler's proposal to apply to banks in 
states where branching is permitted, 
circumventing conflicts with state 
prohibitions in Illinois, Florida, and 
elsewhere. Interstate branching, an
other expansion route forbidden to 
big-city banks, is also being eyed. O 
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From instrumentation 
to computers, 
demanding OEMs 

for the best cermet trimmer values 

CTS is the " engineer's choice" for quality 
cermet trimmers. CTS delivers proven 
performance, uniformity and reliability ... 
at economical prices. The best known 
calculators and all types of fine tolerance 
instruments incorporate CTS trimmers. 
Our industrial 360 Series satisfies a wide 
range of critical OEM applications. 

Nine popular styles give you the pin spacing 
you need . Choose from top and side adjust 
.100", .125", .150" and T0-5. Plus top adjust 
.200" grid , too. Units are flux sealed , and 
feature a low TC cermet element. 
Settability: 0.03%. 

• 1 watt power @ 25° C., V2 watt @ 85° C 

• 1.5% average ENR noise resistance 

• 0.5% average CRV 

Available off-the-shelf from CTS Industrial 
Distributors. CTS of Berne, Inc., 406 Parr 
Road , Berne, Indiana 46711. 
Phone: (219) 589-3111 . 

Circle 77 on reader service card 

CTS CORPORATION 
ELKHART, INDIANA 

A world leader in cermet and variable resistor technology. 
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Communications 

N.Y.C. legislates $200 million market 
City's new law requiring sophisticated fire-alarm systems 

in high-rise buildings is considered a bonanza by 20 companies 

by Ron Schneiderman, New York bureau manager 

To many of the owners of high-rise by most accounts-and an average 
office buildings in New York City, of 15 stories per building. That's 
Code 5 is merely another costly 12,000 floors at $10,000 per floor. 
regulation in an already over-regu- "But it could drop to $5,000 per 
lated and financially burdened busi- floor," says Goldstein, "because 
ness. But to about 20 suppliers of we're finding easier ways to make 
fire-alarm systems, the law repre- installations." 
sents the gateway to a market for "I think everyone is going to get a 
electronics and services that could piece of the New York business," 
top $200 million. says Goldstein, "because most of 

Prompted by two major high-rise the building owners are going to 
fires that took several lives in 1970, wait until the last possible moment 
the city moved to amend its Class E before signing anything. Then 
fire-safety code, which covers office they're going to have to find some
buildings. The result is Code 5, ap- one to install their systems before 
proved Jan. 18, 1973, which will the deadline or face a possible fine." 
take effect in January 1976. By that Moreover, the market isn't con
time, eve-y office building in New fined to New York City. San Fran
York City that houses 500 or more cisco, Los Angeles, and Chicago are 
persons, or is 100 feet or more high known to be investigating similar lo
and houses 100 or more persons, cal legislation, while at a less sophis
must conform to the new Class E re- ticated equipment level, Massachu
quirements for fire-alarm systems. setts recently passed a law requiring 

This "market by legislation," as all homes for one, two, and three 
one supplier calls it, is enhanced families started after Jan. 1, 1975, to 
further by the need to treat individ- have some type of automatic fire
ually each of the more than 800 detection system. But for now, New 
buildings that qualify under Code 5. York is the place to be. 
"Equipment requirements could The New York City law requires 
vary as much as 300% from one 20- some 14 functions for each fire-com
story building to another, based on mand station, including automatic 
the geography of the buildings," smoke detection, monitoring of 
says William B. Taylor, ADT Secu- evacuation from a central station, 
rity Systems' district coordinator for trouble-signal indicators, power and 
high-rise marketing, a post created sprinkler supervision, and test-mode 
by ADT to concentrate on the Code indicators, in addition to a number 
5 market. of such functions as door-lock and 

Market. No one knows how big elevator controls, signals for the 
the market is, but it's vast by any es- fire-safety director, venting and 
timate. The "rough calculation" of pressurization controls, fire warden's 
$250 million by Leonard Goldstein, control console, elevator monitor, 
regional protection systems special- and telephone and public address 
ist with Honeywell Inc.'s Commer- systems, all controlled by a mini
cial division in New York City, for computer at the central fire-com
example, assumes a start of 800 mand station. 
buildings-a conservative estimate Typically, ionization sensors or 
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several smoke detectors will be 
placed on each floor. ADT plans to 
use ionization types, where heat en
tering an outer chamber changes the 
balance between two ionization 
chambers. This triggers a signal on a 
control panel and activates an 
alarm. The system also can be made 
to actuate switches cutting off power 
to various areas, release extinguish
ing agents, or perform other oper
ations to help minimize fire and 
smoke damage. 

Plans. ADT's Taylor says building 
owners have filed plans with the city 
on some 80% of the structures that 
qualify under the amendment, al
though very few of these owners 
have actually signed contracts for 
equipment. The law provides that a 
building owner who doesn't meet 
the deadline may have his certifi
cate of occupancy lifted by the city's 
Department of Buildings after a vio
lation summons is issued by the fire 
department. 

Taylor says the city is "attempting 
to use a soft approach in its dealings 
with building owners, as far as the 
Class E installations are concerned, 
but that won' t last long." Still, 
building owners are unhappy-in a 
tight money and slack real-estate 
market, they are reluctant to spend 
upwards of a million dollars for 
something that won't show any im
provement in their own earnings. In 
fact, several are threatening to sue 
the city over the new law. 

Thus far, about 14 companies 
have qualified with the city's Bureau 
of Standards to bid for Class E in
stallations. An additional five or six 
firms are expected to enter the pic
ture within the next few months. 
Honeywell's Goldstein says that, 
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"even if we all split the market up, it 
would still mean a nice chunk of 
business for all of us." Indeed, ADT's 
Taylor estimates that his company 
can handle only 30 40-story or 
equivalent buildings, leaving plenty 
of room for the other companies in 
the competition. 

One of the smaller companies try
ing to get a foothold in the Code 5 
market is Sycamore Industries Inc., 
a Freeport, N.Y. subsidiary of Futu
ronics Corp., which is a communi
cations firm that develops informa
tion-handling systems. Sycamore 
vice president Arthur B. Gottesman 
says his company has bids out on 
$10 million worth of business and is 
busily putting together proposals on 
other jobs. 

Interconnection. Most of the ma
jor installations will use single dedi
cated coaxial cables to interconnect 
all system components. By multi
plexing, most suppliers say that not 
only can they provide reliable fire
alarm networks that can each 
handle several system functions 
simultaneously-including voice and 
data-but they can go after new 
add-on business as well. ''There will 
be a definite fallout for other elec
tronics hardware in our approach," 
points out ADT's Taylor, "but we'd 
rather discuss Class E requirements 
with the customer first before going 
onto some other aspect of the sys
tem's capabilities." 

In addition to the fire network, 
most basic systems lend themselves 
to such peripheral features as intru
sion controls, monitoring of closed
circuit TV, water-flow detection and 
control, and control of heating, ven
ti lating, and air-conditioning. 
(HVAC). 

Goldstein says Honeywell already 
has signed contracts with several 
building owners, including the New 
York Times, that plan to use coaxial 
cables to control HVAC functions 
throughout their buildings. Most 
suppliers are expected to take the 
same approach to software, starting 
with a general program and then in
serting device parameters to fit each 
system. D 

Tall market. ADT Security Systems envi

sions this kind of layout for high-rise fire-de

tection systems. New York Ci ty will require 

such installations by January 1976. 
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Why you should puf RCA 
at the end of the line 
first in Linear ICs. 

Product Categories F M N T RCA 

Op Amps x 
Gen. Purp. x 
Wideband x 
Precision x 
Micropower x 
H_![h Current x 

Sense Amps x 
Comparators x 
Broadband Amps x 
Analog Mull. x 
Drivers/Receivers 
Mods/Demods x 
High Power Amps ·X 
Power Amps x 
Low Level Amps x 
RF/IF Amps x 
1V Circuits x 
Comm. Circuits x 
Ordnance Circuits x 
Trans. and Diode Arrays x 
Optoelectric circuits x 
Volt. Reg . x 
AC Power Cont. Circuits x 
Oscillators x 
A/D-D/A Conv. x 

You' I I find there a broad 
selection of Op Amps, Compara
tors, Arrays and Power Control 
Circuits. And just about any other 
kind of linear IC you need. 

In the above chart just "X" 
the appropriate blocks for your 
present suppliers and compare 
with the RCA column. 

As the chart suggests, when 
you call your RCA Distributor 
there's a good chance you'll find 
what you need. On the shelf. 

That includes the most asked
for numbers in the industry. Be
cause in addition to everything 
else, we now offer a full line of 
standard types. Types from fami 
lies like the 108A, 723, 101 , 111 , 
741, and many more. 

You've probably been aware 
of our capo bi Ii ties in consumer 
LIC s. Today, we offer a line of 
industrial LIC s as broad as anyone 
in the bus iness. 

We've p ioneered many of 
the advanced techniques in linear 
technology. So it goes without 
saying we're involved in more LIC 
techno logies than any other 
company. 

Our commitment is total. 
Whatever circuits your design re
quires, you can count on RCA to 
make them available. In short, 
RCA isn't just a half-way LIC house. 
But a full house. A house that 
offers original types, custom types, 
popular standard types, even chips. 

There's more. A full house is 
complete engineering support. A 
full house is a wide range of pack
ages, featuring our highly re
spected E-55 plastic package sys
tem. And a full house is a national 
dist ribution network of high vol
ume distributors with current in
ventories of the most asked-for 
numbers. 

Whatever your LIC needs, 
come to RCA Contact your loco I 
distributor and put him to the test. 
See for yourself what a full 
house means. 

That's the important point. 
We want you to try RCA As a 
standard source. As a proprietary 
source. As a custom source. Be
cause if we don't have what you 
need, chances are we can make 
what you have in mind. 

For additional information, 
and a free cross reference guide 
and wall chart, write to your local 
RCA Solid State distributor or 
RCA Solid State, Box 3200, 
Somerville, N. J. 08876. 
Phone (20 l) 722-3200, Ext. 3145. 

Ron Solid 
State 

A full house in Linear IC s. 

Circle 81 on reader service card 

International : RCA, Sunbury-on-Thomes, U.K., or Fuji Building, 7-4 Kosumigoseki, 3-Chome, Chiyodo-Ku, Tokyo, Japan. In Canada: RCA Limited, Ste. Anne de Bellevue 810, Canada . 



470 MHz power. 
From the alternate source thafs better than equal. 
Six new RF power transistors. The SD1134, 
SD1135 and SD1136 are equivalent to the 
PT8809, 10, and 11 (2.0, 5.0 and 10 watts) re
spectively; three are equivalent to 2N5944, 
45, and 46 (2.0, 4.0, and 10 watts) respec
tively. All are standard MT-90s. Available 
immediately. 

These Solid State Scientific transistors 
are precisely identical, in all performance 
values, to those they replace. They're the 
products of our own rigorous internal lot 
and process controls, which assure com-

Circle 82 on reader service card 

plete reproducibility of significant electrical 
characteristics. 

They're 100% tested for VSWR and other 
RF parameters in end-use radios. And our 
outgoing inspection matches or exceeds 
your incoming. 

· We also produce a great many other RF 
power transistors for land, mobile, marine 
and aircraft radios; and CATV. All made 
by people who know exactly what they're 
doing. Write or call for data sheets, prices 
and consultation on circuit applications. 
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Military electronics 

Seek Bus gets off the ground 
First contract awarded for triservice tactical communication system 

that might result in billions of dollars in procurements 

by Gail Farrell, Boston bureau manager 

With the award of the first develop
ment contract for Seek Bus, the veil 
has been lifted from the triservice 
tactical communications system 
being billed airily as the data base 
in the sky. That contract, for $5 mil
lion to Hughes Aircraft Co .' s 
Ground Systems group for a time
division multiple-access (TDMA) sys
tem to go into Airborne Warning 
and Control System aircraft, could 
be the forerunner of contracts total
ing billions of dollars. 

Seek Bus is conceived as a link 
among scattered surveillance, in
telligence, and weapons systems of 
the Army, Navy, and Air Force. De
velopment is being managed by the 
Air Force Electronic Systems divi
sion at Hanscom Field in Bedford, 
Mass. It is a high-capacity, digital, 
TDMA distribution system operating 

on a single secure broadband com
munications channel. Each user 
transmits at designated intervals in
formation available simultaneously 
to all participants in the system. In a 
way "data bus in the sky" is a mis
nomer: there is no dedicated, cen
tral installation- the network sur
vives as long as any two users are 
still operating. 

In operation, a participant enters 
into the network his position, status, 
identity, destination, and whatever 
else is required by the situation. 
Typically, the message may contain 
a label, the originator's code, ele
ment identification, fuel and ord
nance status, mission code, position, 
speed, heading, altitude, and dis
crete indicators such as "emer
gency" or "bailout." Any other par
ticipant can use the 16-button 

Getting the picture. Mockup of cockpit equipped with Seek Bus shows 16-button keyboard 
at lower left , and display for information acquired from so-called data bus in the sky. 

Electronlcs/November 28, 1974 

keyboard to call up only the infor
mation he needs. As new data pours 
into the coverage area, each receiver 
along the network is automatically 
updated. 

Spread-spectrum techniques give 
protection against jamming, while 
cryptography ensures privacy. Ac
cess to information on the net can 
be controlled by a unit commander, 
or the user can select what informa
tion he needs. 

The present program, which 
should begin to reach inventory in 
the late 1970s, is worth about $200 
million. However, final cost depends 
on how much equipment is needed 
to tie in all the organizations that 
will use it, says Col. Ronald E. 
Byrne Jr., program director. It will 
be installed first in units with the 
highest intrinsic value, such as 
Aw ACS planes, the F-15 aircraft, 
and major command and control 
centers. To date, AWACS, the Naval 
Tactical Data System, and some Air 
Force control and reporting centers 
can report to the Seek Bus net, says 
Byrne. 

Current work includes engineer
ing studies on installation, size, 
weight, and power of units for air
craft, and integration with onboard 
data processors and displays. 
Hughes has given a contract to In
ternational Business Machines 
Corp. for eight AP-IA communi
cations processors, a new version of 
the System/ 477 avionics computer, 
for delivery to the West Coast firm 
between September 1975 and March 
1976. 

The Mitre Corp. is the Air Force's 
technical adviser on Seek Bus, doing 
the conceptual work and generating 
specifications for equipment pro-
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curement. As developed by the Air 
Force, the prototype consists basi
cally of a transmitter/receiver con
nected to the user's antenna and a 
signal processor. There are two ver
sions of the solid-state transceiver; 
one for Aw ACS planes transmits 
with a power of 1,000 watts, and a 
smaller, lighter one for fighter air
craft operating at 100 w. The trans-

ceiver operates in the L band be
tween 962 and 1,215 megahertz, a 
band already used by Tacan and IFF 
services. There will be no overlap 
with IFF, says C. Eric Ellingson, 
project leader at Mitre, because 
Seek Bus information is spread to 
bar jamming. Nor will it interfere 
with Tacan because in any given 
Tacan cycle Seek Bus will have a 
low duty cycle and power density. 
Seek Bus signals are spread in fre
quency and time, while Tacan's 

Automatic 0.25% 
impedance 

measure
ment: 

84 

Our 
new Model 
251 Digital 
Impedance Meter 
provides the most accu
rate measurements of in
ductance (L), resistance 
(R), capacitance (C), and 
conductance (G) avail
able in any instrument up 
to five times the cost
plus it's fast and reliable . 

Big, fat claims, right? 
But consider this: Accu
racy of 0.25% + 1 digit , 
measurement speeds of a 
fraction of a second, high
intensity 3Yz -digit read
out has overload blanking 
to prevent false readings, 
solid-state construction 
packed into a rugged 10-
pound frame. And simple 
to operate. 

You might consider this. 
Our reputation. We've 
led the building of preci
sion impedance measur-

ing instruments for labo
ratory and quality control 
applications for 25 years. 

Check us out, then call 
or write for the com
plete story. Ask about our 
discrete IC testers, too. 
Electro Scientific 
Industries 
13900 N. W. Science Park 
Drive · 
Portland, Oregon 97229 
Phone: (503) 646-4141 

Circle 84 on reader service card 
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have a fixed pattern in a precise fre
quency. 

The channel has a basic time pe
riod of 12.8 minutes which is di
vided into 64 12-second frames, 
each with almost 1,500 8-millisec
ond slots. No user would be given 
less than one slot per 12.8-minute 
period for transmission (he can re
ceive at almost any time), and each 
would be assigned as many slots as 
necessary-a fighter plane might 
need only one, while an Aw ACS 
plane might need more than 100. 
The net could have anywhere be
tween two and almost 100,000 users, 
but Byrne says there would prob
ably be about 1,000 users in a com
bat situation. 

Since Seek Bus is limited to line 
of sight over a range of about 300 
miles, users beyond that have to be 
connected to the system via a relay. 
Antennas are omnidirectional. But 
any terminal can act as a relay since 
it can be programed to receive or 
transmit at any time, setting aside 
part of its transmission time for re
lay. 

The information bits from the 
transmitter are delivered to a signal 
processor, which spreads the narrow 
bandwidth signal over a large radio 
frequency. The same cryptographic 
device also encrypts and de-crypts 
data. The processor also includes 
modulating and demodulating ca
pabilities. 

Alternatively, all 456 bits in the 
time slot can be used to transmit in
formation, or else a redundant half
rate code that provides 228 bits of 
information in a slot can be used, so 
even if part of a message is lost it 
can be reconstructed. The reconst
ructed message is then put through 
an error-protection scheme to see if 
residual errors still occur; if any do, 
a bit is put in the message to indi
cate there is an error. A message can 
also be transmitted back to the 
sender for a system check and if in
correct will be automatically re
transmitted. 

The Mitre-designed signal proces
sor is mostly digital. In a fighter, El
lingson says, LSI, C-MOS, and thin
and thick-film hybrids would prob
ably be used to cut down on size 
and weight, while for Aw ACS planes 
small-scale ICs and a small amount 
of LSI would be used. D 
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IF WE CAN'T MAKE 
YOUR MINICOMPUTER SYSTEM 

DO MORE WORK FOR LESS MONEY, 
NOBODY CAN. 

When we introduced the SPC-16, we promised 
it would be the world's most powerful, versatile, 
cost-effective family of minicomputers. 

It was. It still is. 

The SPC-16 isn't the lowest priced hardware you 
can buy. But it will give you the lowest cost 
solution. 

Through advanced systems architecture, 
simplified interfacing and a powerful instruction 
repertoire, the SPC-16 allows you to minimize 
programming, interfacing and memory 
costs no matter what size your system is. 

Six mighty minis. 
The SPC-16 family consists 
of six minicomputers offering 
a choice of three memory 
cycle times (800ns, 960ns 
and 1440ns), memory 
expansion to 128K using 
efficient 16K boards, and two 
different packaging configurations. 

If you build a system around the SPC-16, 
it will do more work for less money than any 
other system you could build. 

And that translates into more profits. 

We know it for a fact. In the past few years, we 
helped a lot of OEMs get the edge on their 
competition by designing our product into their 
products. We helped a lot of end users solve a 
lot of tough, tight-budget applications. And, we 
produced some cost-effective systems of our own. 

Two hard working systems. 
Take RTOS II for example. It's a multi
programming system offering real-time event 
driven foreground processing concurrent with 
background job development and computation. 
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You couldn't buy a better price/ performance 
solution for applications such as process control, 
data acquisition, laboratory research, material 
handling, communications or overall 
manufacturing automation. 

We also built a powerful disk-based general 
purpose system around the SPC-16. DBOS II 
lets you do more computation with less memory, 
in far less time, at a lower price than any system 
on the market. It offers both scientific and 
commercial languages and a combination of 

interactive and batch operation. 
This system is perfect for service 

centers, research and 
development groups and 

system house dedicated 
applications. 

That's the short form. 

To really appreciate 
how much power 

we can deliver for your 
money, write for our book 

"The Value of Power:' It will give 
you the facts to back up our claim: 
If General Automation can't make your system 
do more work for less money, nobody can. 

Write General Automation, 1055 South East 
Street, Anaheim, California 92805. Or call 
(714) 778-4800. In Europe, write General 
Automation, S.A., 24 rue du Sergent Bauchat, 
75012 Paris, France. Telephone (1) 34617973. 
In Canada, write G.A. Computer Ltd., 
880 Lady Ellen Place, Ottawa K1Z5L9, Ontario. 
Telephone (613) 725-3626. 

POWERFUL MINICOMPUTERS BY 
GENERAL AUTOMATION 
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Probing the news 

Automotive electronics 

Smoothing troubled waters 

t: 

Electronics and auto brass convene at summit 

meeting in face-to-face effort to dispel notion 

they have a billion-dollar misunderstanding 

by Gerald M. Walker, Associate Editor 

Against a background of troubled 
relations with the semiconductor in
dustry, the nation's automakers are 
about to accelerate trials of micro
processors and related sensing and 
display devices. The glow that once 
seemed to surround a profitable 
relationship is gone, and there has 
been a subtle role reversal. 

There's an over-all reason for the 
deterioration in relations: lack of 
communications. 

First of all, semiconductor firms 
are unhappy about the automakers' 
pricing policies. They feel those pol
icies are delaying an acceptance of 
more automotive electronics, that 
traditional worry over pennies per 
part has obscured total systems cost 
analysis of electronics. 

They're also discouraged by the 
shifting time frame for new appli
cations. Projections indicated that 
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electronics would be worth 5% of 
the 1975 model value and 10% of 
the 1980 model value. But in reality, 
it may be halfofthese estimates. 

On the other hand, the semicon
ductor suppliers have lost some 
credibility in Detroit. The com
plaint: oversell. Automobile engi
neering managers are unhappy to 
start with because of the stringent 
Government emission-control re
quirements. They feel the Federal 
regulators and the auto companies 
were led to believe that the tech
nology was on hand to meet the 
standards at reasonable cost. This 
has not been so, and the electronics 
companies are under suspicion. 

From the auto industry's point of 
view, the semiconductor engineers 
have still not come up with reliable 
transducers, low-cost actuators, and 
lower-cost MOS integrated circuits. 

In an effort to re-establish rela
tions on a more realistic basis, a 
summit meeting of electronics and 
automotive managers took place 
earlier this month outside Detroit 
under the rubric Convergence 74. 
Unofficially, it became an automo
tive microprocessor parley for the 
700-plus attendees. 

It was here that the role reversal 
took place. The semiconductor brass 
sounded uncharacteristically sub- . 
dued and cautious, while the auto 
managers provided the pep talks on 
the future of electronics in cars. The 
dir~ctor of electronic product devel
opment for one of the Big Three 
summed it up during a lull in the 
meeting when he admitted quietly, 
"We need the electronics industry so 
bad, we don't dare say it out loud." 

This is not an exaggeration, be
cause the auto makers are now up 
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Probing the news 

against the following "needs:" 
• The 1977 emission control stan
dards. Without question, the only 
way they're going to be met is with a 
closed-loop electronic fuel-manage
ment system, probably injection, 
and it is going to take a micro
processor to control it. The Big 
Three are working on such systems. 
• Diagnostics. Selling features of 
yore- speed and power-are dead. 
Economy in gas mileage and in 
maintenance is the new pitch. Re
pair-shop diagnostic systems are 
therefore becoming a must. Safety 
requirements also are expected to 
push the need for on-board, micro
processor-controlled warning sys
tems for brakes, ride control, wind
shield-wiper control, and the like. 
• Seat belts. The seat-belt interlock 
is dead, but its replacement may be 
just as demanding. Should the De
partment of Transportation decide 
on a sequential warning system with 
timed alarms, belts may continue to 
require ICs for memory and logic. 
• Fuel economy. President Ford 
recently called upon the auto indus
try to cut 40% off fuel consumption 
on cars. He mentioned parentheti
cally that if the industry does not do 

How's that again? 

it voluntarily, there may be legisla
ted requirements. "That's the most 
important parenthetical phrase the 
auto industry's heard all year," re
marked one conferee. "It adds up to 
pressure." When an effective solu
tion is found to make this savings, 
microprocessors will have a part. 

This is a partial shopping list. In 
describing the systems under devel
opment at General Motors, Trevor 
0. Jones, then director of advance 
product engineering and chairman 
of the conference, said GM's Alpha, 
Delta, Sigma, and Beta (now inac
tive) series test cars have identified 
60 future electronic systems. But he 
questioned the electronics industry's 
ability to perfect these applications. 
For example, major transducer de
velopment is required in 35 appli
cations while 25 still need effective 
actuators. Some 23 of the 60 involve 
adequate displays. More important, 
25 face significant technical barriers, 
and 56 are blocked by cost barriers. 

What was the response from the 
electronics executives to the au
tomotive challenge? The prevailing 
attitude was, let's take another look 
at the problems before plunging 
into microprocessors. 

Long an evangelist for auto elec
tronics, Fairchild Semiconductor's 
vice chairman, C. Lester Hogan, has 

One aspect of summitry is that some statements from the podium may be 
diplomatically worded, rather than straight talk. Convergence 7 4 was rio ex
cept ion , as the private corridor conversation proved . Here are a few com
parisons of the publ ic remarks by the semiconductor industry speakers with 
the pr ivate responses of auto company engineers . 

Podium: " There will be a marriage of the electronics industry and the au
tomobile industry." Reaction : " We don 't want to get married to the semi
conductor industry. All we want is a good mistress . After all , Detroit had one 
marriage with the oil industry, and that's ended in divorce . Now we're all 
payi ng the alimony." 

Podium: " Auto companies should design systems using standard micro
processors for more reliable results than custom designs." Reaction : "It 's 
going to be custom , and we 've told them [semiconductor suppliers] so. 
There are too many variations from engine type to engine type to use even 
the very flexible standard microprocessors.'' 

Podium: " The application of semiconductors in cars is not advancing as 
fast as predicted ." Reaction: " We told them so, but they wouldn '.t believe 
us." 

Podium: " Field-failure experience of the seat-belt interlock system has 
proven the high reliability of I Cs in cars. It's over 90%." Reaction: (laughter) 
" That 's been the most unreported field failure in the history of automo
biles." 

Podium: " Automotive demand did not swamp the semiconductor indus
try 's capacity." Reaction : "That may be true in the abstract, but they 're still 
behind in deliveries." 
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lost some fervor, though he hasn't 
lost the faith. He told the auto com
pany managers that the semicon
ductor industry had to go through a 
"nuts-and-bolts experience" to learn 
the car industry. 

Said Donn L. Williams, president 
of Rockwell International's Elec
tronics operations, "We have very 
big problems in turning blue sky 
into blueprints." He pointed out 
that the forced relations between 
auto and electronics engineers is 
creating a new discipline that he 
dubbed "autotronics." 

Coolest toward the auto market 
were Robert N. Noyce, president of 
Intel Corp., and Bernard V. Von
derschmitt, vice president and gen
eral manager of the RCA Solid State 
division. Noyce remarked simply 
that if the data can be acquired and 
transmitted to the microprocessor, 
the computation is virtually free. 
The major costs are run up in sen
sors and transmission lines. Von
derschmitt said the impact of the 
autos on the semiconductor industry 
so far has been slight, worth only 
about $85 million this year of a pre
dicted total of $2.3 billion. As a re
sult, even though he expects au
tomotive semiconductor sales to 
reach $230 million by 1979, no 
solid-state technology has been de
veloped especially for cars. Detroit 
will have to adapt devices designed 
for other applications, he concluded. 

The auto companies are not ac
customed to taking a back seat in 
their vendors' priorities. So conjec
ture has been rife concerning one or 
all of the Big Three starting in
house microprocessor operations. 
Admitting there would be certain 
advantages, GM's Jones said he 
thought the disadvantages are 
greater. "We don't make tires and 
we don't make glass, because there 
are industries that can do that better 
than we can. We prefer to leave 
semiconductor processing tech
nology to the semiconductor indus
try. Our specialty is mass-produc
tion assembly." 

How about buying a company? 
.Not inconceivable, Jones avers. But 
for now, Detroit is prepared to 
smooth things out with the semicon
ductor industry, hoping that the 
summit meeting will lead to peace
ful negotiation. D 
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D Always mindful of earthquakes, the Japanese have a 
predilection to conceive of major national setbacks as 
"shocks." This year, the "oil shock" with its attendant 
inflation set off an economic tremor that has just about 
flattened Japan's industrial growth. A second common 
term, infurebukure, or over-expansion by inflation, 
added to the shock that triggered this year's economic 
calamity. 

The balance of payments has dropped. Labor costs 
have rocketed an astounding 33% as a result of the 
"spring offensive" by the unions. Inventories have 
bulged to unhealthy proportions. The inflation rate, one 
of the highest in the world, was well over 20%. Even the 
Shinkansen, Japan's high-speed train and the pride of 
the nation, ran into breakdowns and delays this year. In 
short, Japan's well-oiled economic wheels have slowed 
down. 

Knowing that the island nation is 100% dependent on 
oil imports and that 73 .5% of its energy is produced by 
oil, economists discovered that between 1960 and 1970, 
for every 1 % gain in gross national product, Japan re
quired a 1.2% increase in energy consumption. The. 
long-term implications of high-priced oil are clear. 

Government provisions to halt inflation have acted as 
a depressant on industry at a time when investment in 
automation to increase productivity is vital. In the first 
quarter of 1974, GNP actually dropped 4.2% below the 
level for the same period in 1973. From April to June, 
there was a drop in the GNP of 2.8% from the corre
sponding 1973 quarter. Unless the second half scores 
higher, 1974 will be Japan's first no-growth year since 
the postwar resurgence. The previous low was scored in 
1954, when the GNP actually rose 2.3%. And there's little 
reason to expect much improvement in 1975; in fact, 
one government minister has recently predicted a de
pression, which is another way of saying there'll be an
other drop in GNP. 

Unemployment rates have little meaning in Japan 
because companies do not lay off employees unless they 
are in extremis. Welfare is a corporate responsibility, 
and idle workers are continued on the payroll. Unem-

HOW THE " SHOCKS" SHOOK ELECTRONICS 

Estimated dollar value of Japanese electronics consumption 
based on an Electronics survey of manufacturers 

(I n mil lions of dollars) 
1973 1974 1975 

Consumer 4,273.6 3,840.6 4,348.2 

Computers 3,329.4 3,839.6 4,878.8 

Communications 1,397.3 1,295.2 1.494.4 

Industrial, test, auto, 
medical equipment 1,555.4 1,499.2 1,810.0 

Total $ 10,555.7 10.474.6 12,531.4 

Semiconductors 1,261 .7 1,164.7 1,309.9 

Components and tubes 2,844.8 2,640.2 2,962.4 

Total $ 4, 106.5 3,804.9 4,272.3 

Note: Yen value computed at 263 yen = $1 for 1973; 
295 yen = $1 for 1974 and 1975. 
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Tamofusa Onoye, executive director for EIA-J , sizing up the stress 
in Japan's electronics industries, suggests future growth may de
pend on " gap" theory, finding a product too sophisticated for 
emerging nations and not interesting enough for advanced nations. 

ployment will become a social problem, however, if 
small-to-medium size corporations go bankrupt, as pre
dicted by some economists. 

Key factors that might spur Japan's recovery in 1975 
would be a controversial relaxation of monetary con
trols on plant investment, restraint by the labor force in 
the next wage offensive, improvement in the balance of 
payments, and a balanced government attack on infla
tion, including increased taxes on income and interest 
rates. Since it's extremely doubtful that all of these 
goals will be achieved next year, there is considerable 
uncertainty in forecasting business performance. 

The electronics industries have suffered along with 
the rest of the economy. Virtually all of the predictions 
about 1974 that were made a year ago have failed to 
come true, largely because of the economic shocks. All 
the electronics industries, except computer manufac
turing, registered declines this year (see table). 

Next year, according to the concensus of Japanese 
manufacturers reporting, purchases of domestic elec
tronics should recover to normal levels. But these fore
casts must be hedged. Optimism may be wishful think
ing, because manufacturers rarely concede pessimism or 
no growth unless the product is slipping down the obso
lescence slope. On the other hand, some strong electron
ics products, such as hi-fi equipment and microwave 
ovens, seem to outperform the economy and partially 
make up for the losses. 

By the end of the third quarter of 1974, most elec
tronics executives thought that the worst had passed. 
Nevertheless, all of the hopeful signs could turn sour 
and make 1975 another shock. D 
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Consumer electronics 

Color-TV picture dims, audio level gains 
D No plot in the typical samurai drama is complete un
less the hero defies all odds by simultaneously over
coming the half dozen enemies arrayed against him. A 
similar plot is unfolding for the dominant color-tele
vision industry, but it remains to be seen how many an
tagonists will fall. 

Simultaneously, Japanese set makers this year have 
faced a nearly 90% saturation of the color market, a 
cost-price squeeze, consumer demand for economy fea
tures, uncertain export markets, and steep increases in 
labor costs. The economic shocks of 1974 have wors
ened the blow of market saturation that had been an
ticipated for a few years. And now the question is, can 
the industry overcome these odds? 

Smiling at the analogy of the samurai warrior, one TV 
executive exclaimed, "Yes, but we're looking for a good 
sword." By that he meant no exciting products-not 
even video-player systems-have been introduced to 
pull manufacturers through this trying year. Nor is 
there likely to be much improvement in 1975 . The Elec
tronics consensus chart indicates a mild 6% increase 
next year, following a devastating 20% drop this year. 

The dilemma, usually referred to as the "post-color 
problem," has been the source of considerable blue-sky 
conjecture for at least three years. But now that the day 
has arrived, the only practical candidate that Japanese 
TV producers have for "post-color" is more color-re
placements and second sets. 

The VTR is not going to be developed past the luxury 
stage .for many years, and, even then, it will be in the 
1980s before a puny household market of 3 million 
players-a mere 10%-will be developed. And the big 
day of the video disk is even further in the future . 

A shakeout is expected in the calculator market, and 
manufacturers are frantically devising new strategy to 
enable them to remain competitive. The market for 
solid-state watches offers a ray of hope, as the first mod-
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els are now being introduced. Cut-throat competition is 
a probability, however, as vertically integrated com
panies enter the market against traditional watch 
makers. The market for microwave ovens is continuing 
to grow, but the demand for lower-priced models is 
forcing manufacturers to put out smaller models. 

Color-TV picture Is dim 

Japan is clearly not over its economic ills, although 
there are signs of remission. Next year will continue to 
be difficult for the color-TV industry. Domestic con
sumption probably won't exceed about 5.8 million sets, 
compared to 6.5 to 6.6 million in 1973 and 5.0 to 5.5 
million this year. Replacement sales in 1975, pegged to 
the beginning of the color boom in 1968, will still not 
surpass second-set buying and probably won't do so un
til 1976. It'll probably be 1976 before domestic-unit 
sales return to the 1973 level. And if the economy does 
not suffer another shock, 7.5 million sets should be sold 
in 1977, according to estimates of the Sharp Corp. 

Equally important to the Japanese are foreign mar
kets, which also promise hard times this year and next, 
primarily because the economies of all countries are in 
similar disarray. Expecting to register declines in both 
the U.S. and Europe, TV makers are looking toward 
Southeast Asia, Australia, and Brazil for new business. 

More than ever, overseas sales depend on local pro
duction of all or part of the receivers, Susumu Yoshida, 
senior managing director for Sony, points out. This is 
true, not only for Sony's plants in San Diego, Calif., and 
the United Kingdom, but for developing nations. How
ever, he emphasizes that the technological base will re
main in Japan. 

Along with the glum outlook for television sales have 
emerged inevitable predictions of a shakeout, or at least 
graceful withdrawal of two or three makers with minor 
participation in receiver production. Nippon Columbia, 

Waiting tor VTR. The home market for 
video players is just getting under way, but 

prospects for a mass market are dim until 
prices come down drastical ly . A recent entry 
is th is un it, called V-Cord , being sold by 
Toshiba and Sanyo. 
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Yutaka Ikeda, Toshiba 's TV division chief, 
says deflection-angle race is over. 

Hayata Toklzane of Matsushita TV (right) 
feels automated assembly is key to profit. 

for instance, has already announced that it will cease 
making its own television sets. 

But the big color-TV producers are far from ready to 
call their $2 billion-a-year business a has-been. For one 
thing, these companies have a 'wide technological base 
capable of concentrating considerable engineering tal
ent on product development. For another, as inter
national operators, they can juggle worldwide markets. 

Until the oil shocks, TV producers had been gearing 
up for large-screen, high-priced receivers in the belief 
that the Japanese were ready for consoles as replace
ment models. Instead, consumers, hit by inflation and 
power cutbacks, held off replacement purchases. And 
those buying color receivers were more interested in 
small-screen economy models. 

Design effort switched dramatically to conserving 
energy, materials, and labor. At the same time, as labor 
costs ~omed, producers were forced to intensify their 
automation investment, and receivers were designed to 
mesh with new automated assembly lines. 

Matsushita Electric Industrial Co., for example, de
veloped the new G4 chassis for 17-inch and 19-inch re
ceivers. By the middle of next year, it will replace all 
previous chassis. Product of a 14- to 15-man team using 
computer-aided design, the G4 has five printed-circuit 
boards instead of 10; 31 lead wires instead of 68; 42 sol
dered points compared to 75; and 43 screws, rather than 
78. The G4 weighs 1.6 kilograms less and consumes 10% 
less power than a conventional chassis. The savings in 
materials, plus automated assembly of the G4 should 
cut total cost by 20%. 

Another change caused by the energy crisis has been 
a reversal of the race toward wide-angle deflection. 
Tokyo Shibaura Electric Co. (Toshiba), for example, 
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had tangled with Sony in a "4° -difference" match
when Sony came out with a 114° deflection tube, Tosh
iba announced a 15-inch receiver with 118° deflection. 
Toshiba has claimed that its 110° and 118° tubes con
sume less power than conventional 90° products. 

This year, however, the company reversed direction 
by redesigning a 90° tube that takes advantage of the 
same technology-the simplified dynamic covergence, 
slotted mask, and in-line gun (SSI). Power for a 15-inch 
receiver was cut to 77 watts from the 95 w required for 
a conventional model. 

Audio out-plays economy 

Japan's major metropolitan centers, Tokyo and Os
aka, have only two fm-radio-broadcasting stations each, 
compared to seven and six vhf television channels re
spectively. Stereo records in Japan cost from $6.70 to 
$9. A so-called "system stereo" installation sells from 
$780 to $525. High-end preamplifiers and power ampli
fiers range. from $700 to $1,200. 

In light of this and the state of the economy, the big 
increase in sales of hi-ti equipment in Japan this year is 
remarkable. According to the Electronics consensus, 
sales of all stereo equipment will be almost $100 million 
higher this year than last, and will jump another $116 
million next year. Sales of audio-tape recorders and 
players, including car stereo players, although relatively 
fiat this year, will increase by $16 million in 1975. 

In hi-ti components, Japanese manufacturers have 
found an apparently recession-proof product. As a re
sult, mass marketers such as Sony, Matsushita, Sanyo, 
Toshiba, and Sharp, have joined the high-price/ 
performance market formerly occupied by audio spe
cialists Pioneer, Sansui, and Trio. In addition, highly re-
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garded U.S. and British components makers are elbow
ing their way in. 

The Japanese hi-ti market consists of three types of 
product: the sets, or separates (a cross between U.S. 
compacts and consoles) have about half of the hi-ti mar
ket, but have declined in popularity this year; individ
ual components account for around 30% of sales and 
will almost double in value this year; and system stereo 
players have approximately 20% of sales. 

System stereo players are matched individual compo
nents, sold as units. These matched packages are similar 
to configurations put together by some U.S. audio deal
ers, but the Japanese systems are made up of equipment 
from a single manufacturer. While individual compo
nents are most popular with the audiophiles, the system 
stereo combinations are aimed mainly at young mar
rieds, and sets, or separates, are designed for the older 
general public. In the next couple of years, system 
stereo will take over markets now held by sets, and at 
the same time many system owners will upgrade along 
the individual-components route. 

Four-channel stereo has lost most of its momentum 
in Japan. Most separate stereo sets have built-in four
channel systems-regular matrix, SQ matrix, and CD-4 
(discrete )-but there's been little interest in putting four
channel operation in the individual-components sys
tems. Part of the problem has been the lack of compati
bility among the three systems. Nippon Columbia has 
demonstrated yet another quadraphonic system, called 
UD4, that combines the matrix and discrete approaches 
in a single compatible system. Although Columbia was 
enthusiastic in proclaiming the end of four-channel con
fusion, other audio manufacturers have pronounced the 
UD4 system nice, but too late to do any good for the so
lidified domestic market. Other companies are content 
to wait and see how Nippon Columbia does. 

Domestic radio sales have suffered an unaccustomed 
lapse. They are down this year about 15% in unit sales 
and 4% in value. Next year's domestic sales will be al
most even with the 1974 level. The high-end, multiband 
model designed in a "military look" is still popular. A 

. . . 

few more-or-less novelty numbers have also hit the 
market. Among them Sony's new $169 Skysenser 
Quartz model ICF-3000 which has a digital quartz clock 
based on a complementary-MOS chip and is powered by 
a l.5-v battery. Matsushita has introduced the Marine 
One, a multiband radio that is waterproof and floats. 
Priced at $61 in Japan, this model is intended to appeal 
to those who listen to the radio while relaxing in the 
deep Japanese tub. 

The mini-size, shirt-pocket radio is back in Japan in a 
new high-price format. Boasting a high-sensitivity 
speaker and an improved small antenna, the R-155 a-m 
unit from Matsushita costs a little more than $21. It 
measures 56 by 76 by 22 millimeters and weighs 175 
grams. A new, smaller a-m/fm version is due out soon. 

Hara-kiri for calculator companies? 

As in the U.S. , the Japanese calculator industry is due 
for a shakeout. Even though total production will con
tinue to increase, there may be only five companies in
tegrated sufficiently to withstand steadily dropping 
prices, coupled with American competition, during the 
next three years. 

Total domestic production of calculators for home 
and export sales this year should be about 14.63 million 
units, including 12.4 million consumer handhelds. Next 
year, the industry expects to produce 19 .41 million 
units, but consumer types are projected to decline to 8.6 
million units. The rising star for 1975, expected to reach 
3 million units, will be the professional, dedicated ma
chine. Tadashi Sasaki, corporate executive director and 
general manager of Sharp's Industrial Instruments 
group, predicts that both consumer and professional
type calculators will be the market mainstays. 

He lists three alternatives for calculator makers. One, 
make technical innovations and cut costs to stay in the 
market; two, farm out production until the economy re
covers; and three, drop the line completely. Sharp 
will introduce another technical innovation that will 
supersede the calculator-on-substrate developed last year. 

Systek Corp., on the other hand, is banking on up-

...,.,.:__:_·_ -

Savings In sight. Matsushita 's new G4 
chassis has five boards (left to right): video 
i-f amplifier; chroma ci rcuit and video ampli
fie r; audio amplifier and supply- line regu

lator ; horizontal oscillator and drive ci rcuit, 
and vert ical oscillator and drive circuit. 
Chassis costs about 20% less to produce 

than previous types. 
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grading its calculators to become virtually the equals of 
minicomputers. This fall, the company introduced a 
navigation calculator that enables private pilots to fig
ure flight plans. It will sell for $350 to $390 in the 
United States. The company is also marketing a new 
programable calculator and a controller for typesetting 
machines, both of which are built around microproces
sors. 

Solid-state watches have just begun to emerge on the 
Japanese consumer market. Watch companies Citizen 
and Seiko have introduced models priced above $330. 
The big consumer-electronics firms stayed out of the 
market until this month when Casio Computer Co. be
gan sales of two liquid-crystal watches priced at $197 
and $220. Sharp, in a joint effort with Orient Watch 
Co., recently announced a wristwatch with a liquid-crys
tal display that will go on sale next month for about 
$160. This may herald the entry of firms other than 
watchmakers into the market. 

Despite the economy, 1974 should be another growth 
year for microwave ovens in Japan. More than 1.5 mil
lion units will probably be sold this year and 1.6 to 1.8 
million in 1975. Last year, the most popular seller was 
the 600-w model, but because of the energy crisis, pref
erence has shifted to 500-w and 400-w models costing 
$290 to $325. 

A small beginning for VTRs 

If the Japanese video-tape industry were graded on a 
percentage scale, Masao Matsumoto, managing director 
of Matushita's video equipment, would rate over-all 
performance at 58%. Considering five basic factors, he 
rates quality and performance at 80%, ease of operation 
for cassette and cartridge at 70%, interchangeability at 
60%, price at 60%, and software at 20%. Matsumoto 
points out that before the video age can arrive in Japan, 
the last three categories, plus serviceability, must be 
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Yozo Fujimoto, Sanyo's chief of domestic VTR sales (above), ex

pects home market to pass the indust rial / educational by next year. 

Masao Matsumoto of Matsush ita 's video systems (left) gives VTRs a 
flu nking grade in price , standards, and software . 

drastically improved for the home video systems . 
At present, the selling prices of more than $1 ,300 per 

player and $3,400 to $4,000 for camera/player combi
nations restrict the home VTR strictly to the wealthy. 
Yasumasa Noda, manager ofVTR sales for Victor Co. of 
Japan Ltd. , estimates that, of some 30 million house
holds, only about 100,000 can afford VTRs at these 
prices. To reach the 1978-79 goal of placing VTRs in 
10% of all households, or 3 million, a significant drop in 
prices will be needed, since consumer income is not ex
pected to rise high enough to meet _prices. 

Domestic sales projections for this year are somewhat 
uncertain. Kunio Yarita, national sales manager for 
Akai Electric Co., estimates that in 1974, 12,000 por
table VTRs will be sold, along with 30,000 to 40,000 cas
sette and cartridge players and 3,000 o·pen-reel types. 

Yozo Fujimoto, chief of domestic video sales and 
planning for Sanyo Electric Co., figures that this year 
sales of VTRs will break down as 60% for industrial and 
educational use and 40% for homes. Next year, he ex
pects the percentage of home sales to jump to 60%. He 
also predicts that the Japanese eventually will settle on 
one type of cassette and one cartridge, ending the con
flict between Vi-in. and 3/.i-in. formats. 

As for video disks, it's a waiting game in Japan. Disk 
developers Philips and RCA have demonstrated their 
systems this year, and Japanese companies are also 
working on their own designs. Behind the scenes, it's 
still a toss-up between optical-scan and mechanical
reading technologies and between foreign license and 
domestic development. Sanyo recently put off plans to 
market West Germany's Teldec TED system with the ex
cuse the picture quality needed improvement. In hap
pier times, when everyone's profits were high, the Japa
nese might have tried more than one approach, even by 
the same company. They may not be so bold in the 
years of the economic shocks. D 
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Semiconductors 

Scrambling for new markets 
D Japan's semiconductor industry started out 1974 in 
high style, but ended the third quarter with sales off 
badly and production being curtailed. Industry spokes
men insist that the sales drop in the second half does 
not indicate a decline in the use of integrated circuits, 
only a burning off of excess inventory fat. But observers 
differ on when to expect an upturn, putting it anywhere 
from the beginning to the middle of next year. 

In fact , the only segment of the industry that seems 
likely to be off its feed next year is linear devices for 
television receivers. Other semiconductors, including 
discrete transistors, are basically sound, they say, the 
proof being that there has been no bloody price war on 
the Japanese market this year. Some older devices even 
jumped in price. 

As for the IC market, Japan is going after MOS in a 
big way in the near future. Production has expanded 
among the Japanese producers as well as the 100% 
American-owned local manufacturer, Texas Instru
ments. In addition, two American-Japanese joint ven
tures, TDK-Fairchild Corp. and Alps-Motorola Corp., 
will soon have MOS-wafer facilities in operation. 

Oddly enough, MOS sales did not rise as fast as the 
rest of the semiconductor market during the beginning 
of 1974. For one thing, Hitachi Ltd., which had the larg
est share of the calculator market, ran into yield prob
lems when it switched from standard silicon-gate 
p-channel MOS to a MOS process that uses enhancement
type inverters and depletion-type loads. For another, 
several calculator manufacturers claim that TI was 
unable to deliver an eight-digit calculator chip because 
of production difficulties. (TI says only that orders out
stripped capacity and many users had to wait.) 

Now that the smoke has cleared somewhat, Hitachi 
and Nippon Electric Co. have the lion's share of the 
market in chips for sale to Japanese calculator manufac
turers. Mitsubishi Electric Corp. says it is concentrating 
on more profitable devices, including custom chips for 
electronic cash registers. Tokyo Sh~baura Electric Corp. 
(Toshiba) concedes that it is behind Hitachi and NEC in 
p-channel MOS for calculators, but it will continue to 
stress C-MOS. 

Among those IC makers that supply their own calcu
lator operations, however, Matsushita Electric Indus
trial Co. is easily the leader. Sharp Corp. at present 
makes a small number of its own devices, and Sanyo 
Electric Co. has given up making its own chips. 

Toshiba is the only Japanese manufacturer to offer a 
line of RCA-type C-MOS logic to compete with TTL in pe
ripherals and other equipment. Oki Electric Industry 
Co. makes similar circuits, but they are not completely 
interchangeable because the maximum voltage rating is 
lower. Joint ventures and U.S. importers are of course 
pushing the same C-MOS product lines that they sell in 
the United States. 

Meanwhile, Mitsubishi Electric Corp. has been deliv
ering seat-belt interlocks to Toyo Kogyo, but this busi-
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ness may peter out after the U.S. change in seat-belt re
quirements since there is no domestic demand for 
interlocks. Electronic wristwatch circuits, however, 
should more than make up for this drop. Mitsubishi is 
supplying three C-MOS chips to Citizen Watch Co. Ltd., 
one analog and two digital. 

The analog watch has a memory that tracks the sec
ond hand's motion and corrects errors in pulse-motor 
operation. This is necessary to maintain accuracy within 
15 seconds a month. The memory also makes it possible 
to reset the second hand. 

The digital watch has a liquid-crystal display that 
shows hours, minutes, seconds, day, and date. An un
usual feature is an off switch for the LCD. 

MITI makes mysterious move 

There was another perturbation in the IC market this 
year. For a period of about two months during the 
spring, the Ministry of International Trade and Indus
try (MITI) clamped down on issuing import licenses for 
ICs with more than 200 elements by asking importers 
for documentation on the internal circuitry. 

Most in the industry who were aware of this move 
feel that MITI's action was not for its stated purpose. It 
may have been an attempt at a last show of strength be
fore the import of semiconductors is liberalized next 
year. Liberalization will end the Japanese government's 
restrictions on foreign semiconductor operations. 

Another interpretation sees MITI's action as a kind of 
throttle on IC inventory stocking, which had reached 
panic proportions. Some years ago MITI clamped down 
in a similar manner when requests for import licenses 
for calculator chips were several times the total antici
pated production of calculators in Japan for that year. 

There is a third possibility. At about this time Japa-

Kazuakl Harada, deputy manager of MOS ICs for Mitsubishi , reports 

his company is supplying three C-MOS chips to Citizen Watch Co. 
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Aklra Sonobe, manager of Toshiba's semiconductor sales, claims 
200 kits of a 12-bit microprocessor are being sold each month. 

nese computer manufacturers were firming up their new 
lines, and MITI may have created uncertainty over the 
supply of foreign devices in an effort to encourage com
puter companies to buy Japanese. 

Also, about this time MITI apparently prevailed upon 
the Japanese manufacturers to make standard families 
of high-speed logic and memories, including MECL-
10,000 type emitter-coupled logic, for new high-speed 
computers. This was probably designed to reduce devel
opment time and ensure compatibility among their own 
and with imported products. The goal was to prevent 
unnecessary supply bottlenecks. 

Still, ECL is far from predominant in bipolar JCs. 
Hiroe Osafune, vice president of Nippon Electric, esti
mates that only about 10% of NEC's bipolar production 
is ECL, another 10% is diode-transistor logic, and about 
70% to 80% is transistor-transistor logic. 

NEC is making a 1,024-bit n-channel dynamic MOS 
memory for a new computer line and has three types of 
n-channel 4,096-bit prototypes waiting in the wings. 
The wait may be over as NEC and Toshiba have an
nounced new jointly developed computers in their 
ACOS series that will require 4-kilobit memories con
taining one transistor per bit. Toshiba, on the other 
hand, is mass-producing a . device similar to the Intel 
1103 and is developing its own 4-kilobit n-channel de
vice, while Mitsubishi is developing 1- and 4-kilobit 
mainframe memories. 

As for the American joint ventures, TDK-Fairchild 
says bipolar memories are selling well to computer 
manufacturers, including 256-bit TTL and I-kilobit ECL 
types. The company is now pushing TTL RAMs. 

Alps-Motorola is high on peripheral applications of 
transistor-resistor logic (which has a different circuit 
layout from RTL). According to Hal Pendergraft, mar
keting manager, TRL is replacing TTL in some sockets 
and will in turn be replaced by C-MOS or integrated in
jection logic (l2L). He figures TRL has a good two to five 
years of sales remaining on the Japanese market. 

Toshiba and Nippon Electric are leading the way 
among Japanese manufacturers in the development of 
microprocessors. Toshiba claims sales of about 200 kits 
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Hlroe Osafune, vice president of NEC semiconductor operations, 
has high hopes for microprocessors in Japan, despite U.S. lead . 

A.A. Procasslnl, marketing v.p. for TDK-Fairchild , right , says bipolar 
memories are selling well , including 256-bit TTL RAMs. 

ca,month of its 12-bit microprocessor at an average price 
'of$600. By the middle of next year, it expects volume to 
expand and average price per kit to halve. 

Right now, Toshiba figures that Intel Corp. is the 
leading U.S. competitor in Japan, selling about 1,000 
units a month. But by next fall, Toshiba promises to 
have a line of n-channel microprocessors both faster 
and smaller than the present Intel devices. 

NEC also expects much from microprocessors. The 
company has a 4-bit unit that it uses inside chip bonders 
built for its own assembly plants. And it has an 8-bit 
unit that is software-compatible with Intel's 8080, 
though pinout is completely different. NEC is now devel
oping a 16-bit microprocessor, scheduled to arrive on 
the market next year. Hitachi has a microprocessor CPU, 
but is not pushing in this market, and Mitsubishi will 
soon introduce an 8-bit device similar to the 8080. 

Linears have ups and downs 

Linear devices for consumer products have declined 
because of the slump in the economy. But there are 
pockets-of prosperity in the automotive market and the 
steadily growing hi-fi market. A new Darlington transis
tor from Nippon Electric, for example, is used as a 
switch for a fuel-injection magnetic valve for cars. And, 
along with Sony Corp. and Yamaha, NEC has a line of 
vertical field-effect transistors for audio amplifiers, 
which it sells at a rate of 1,000 kits a month. 

Toshiba has invested in refining linear JCS for con
sumer products, despite the decline, in the beliefthat in
troducing new products is the best way to increase its 
share of the market. Mitsubishi is also developing new 
bipolar linear circuits for consumer products such as 
video-tape recorders, low-cost video cameras, and pho
tographic cameras. And, like many Japanese manufac
turers these days, Hitachi is hurrying to automate in or
der to improve productivity of the highly competitive 
consumer-product circuits. According to Masao Adachi, 
deputy general manager of Hitachi's Electronic Devices 
group, automation should in the future halt or decrease 
the trend toward offshore assembly of semiconductor 
devices in low-cost labor areas. D 

Electronics/November 28 , 1974 



Computers 

Liberalization will spur competition 
D Despite the shaky economy and the government's re
strictions on capital investment, computer deliveries in 
Japan increased this year and may do the same in 1975. 
This has been attributed to orders placed during the re
covery and boom of 1972 and 1973, yet current orders 
do not seem to be lagging to correspond with the 1974 
downturn. 

Computer users are upgrading, shifting to on-line sys
tems and expanding central electronic data processing 
installations to branch operations, without regard for 
the no-growth GNP. Heavy industry has been the major 
dead spot, but it has been compensated for by custom
ers from banks and hospitals and among distributors 
and retailers. Minicomputer sales have slowed, but con
tinue to register satisfactory gains. 

Still, the six Japanese computer manufacturers can
not feel completely happy, because the end of next year 
will mark the beginning of the domestic market's liber
alization. The result of an agreement between the Japa
nese government and the United States, liberalization 
lifts the government-imposed restrictions on foreign 
computer operations-and in 1976 ends the direct sub
sidies given by the Ministry of International Trade and 
Industry (MITI) to domestic makers. It will undoubtedly 
be the shakiest period so far for the Japanese, since it 
threatens to unleash IBM on the market. For the period 
prior to complete liberalization, MITI agreed with the 
U.S. to maintain a 50-50 split between domestic ma-

chines and imports based on annual installed value. 
The domestic manufacturers are not completely help

less. For one, they are beginning to enjoy the fruits of 
MITI's reorganization, a multibillion yen subsidy pro
gram which wedded Fujitsu Ltd. to Hitachi Ltd., Nip
pon Electric Co. to Toshiba, and Mitsubishi Electric 
Corp. to Oki Electric Industry Co. (see chart). The Mit
subishi-Oki offspring is a large-scale computer, called 
Cosmo Series, model 700, that will go up against the 
IBM 3701145. 

Models 200, 300, and 400 in the NEC-Toshiba ACOS 
series 77 are equivalent to the IBM 3701115, 125, and 
135 and are claimed to be faster. This computer is just 
like the Honeywell 200-unsurprisingly, since Honey
well has had licensing arrangements with both Japanese 
companies (see chart). 

The Fujitsu-Hitachi group, which links the two larg
est Japanese makers, has yet to be heard from, but both 
promise announcements "in due time." In the mean
time, the two have formed Facom-Hitac Ltd. to deal 
with government and public offices and to negotiate 
joint orders. NEC-Toshiba has organized NTIS (Nich
iden-Toshiba Information System) as its marketing 
arm, while Mitsubishi-Oki has set plans for a customer 
service center. 

Three of the domestic six, Fujitsu, Hitachi, and NEC, 
have also benefited from business with the telephone 
company, Nippon Telegraph and Telephone Public 

HOW JAPAN'S MAJOR ELECTRONIC COMPUTER MANUFACTURERS ARE TIED 
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Corp. (NTT). Each is providing computers for NTI's in
formation-processing system, called DIPS, which in
cludes time-shared management and inventory-control 
systems linked by telephone lines. Now, the three are 
slated to deliver 30 units in the DIPS I program by 
1976, though this schedule will probably be delayed by 
a tightening ofNTT's capital budget. 

Meanwhile, each is at work on the advanced DIPS II 
program. In August, 1975, Hitachi will deliver DIPS II 
model IO to the NTT's Musashino Electrical Communi
cation Laboratory. NEC is to complete model 20, with 
about one and a half times the capacity of the DIPS I, 
by December, 1975. In March 1976, Fujitsu will com
plete model 30, a unit with three times the capability of 
DIPS I. All these machines will go into service about a 
year after delivery to the NTT lab. 

One problem with the DIPS program, according to 
Masasuke Morita, senior vice president and director for 
NEC, is that NTT expects the expensive R&D effort on 
DIPS II to proceed on schedule, yet is holding back or
ders for the profitable DIPS I. Thus, NEC has to con
tinue investing in DIPS II, but has been hindered from 
delivering and collecting income from DIPS I. 

For the long range, the Japanese Six have another 
source of confidence. The rapid change in Japan's econ
omy is bound to make a leading export out of tech
nology-knowledge-intensive products rather than la
bor-intensive goods-and information processing is one 
of the favored technologies. Consequently, Japanese 
computer manufacturers can expect to benefit from a 
national effort to establish international EDP goals, simi
lar to previous commitments to textiles, automobiles, 
and consumer electronics. 

Taiyu Kobayashi, executive director for Fujitsu, ob
serves that overseas expansion by Japanese computer 
companies will have to be slower and more demanding 
than either the auto and consumer electronics bursts of 
the past. He adds that export effort will likely require 
joint ventures with foreign firms to ensure adequate 
software and maintenance. Fujitsu has negotiated with 
the governments in Brazil and in Spain, and the Cana
dian government has also expressed interest. The com
pany has been active in Southeast Asia as well. 

Hitachi is also surveying the international computer 
market, including the U.S. According to Kenichi Egarni, 
section manager for marketing large-scale computers, 
financing an overseas effort will be as much a problem 
as meeting technological competition. For this reason, 
he believes exports to be a long-range goal, despite the 
industry's favored position. 

Meanwhile, back home . . . 

But before any grand design on the international 
market can be effective, the Japanese Six will have to 
survive on the domestic front. Coupled with impending 
liberalization are forebodings about IBM's next com
puter family, since it could threaten all the effort ex
pended to catch up on the 370s. Thus, the question most 
often asked of inscrutible IBM these days is what will it 
do after liberalization. The company-blessed reply: es
sentially what it did before liberalization. An IBM 
spokesman states that to take over the Japanese market, 
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Hlroakl Yoshida of Nippon Mini-Computer explains that market 's 
growth rate has reached maturity but will -continue to increase. 

the firm would have to invest heavily to increase capac
ity, a move IBM is not likely to undertake hastily. He in
sists that there is no strategy for "taking over." 

Ironically, IBM eased the pressure on the domestic 
competition recently by announcing a price increase ef
fective Jan. 1. Nippon Univac followed suit, boostiag 
prices in February. 

While the Japanese would like to increase their 
prices, too, they're in something of a bind. Since the do
mestic firms formed Japan Electronic Computer Co. 
(JECC) as a rental operation, there is no practical way to 
raise prices on machines sold to JECC. In addition, other 
customers, particularly the financial institutions, are not 
accustomed to getting price increases unless the product 
has been improved or there's a new line. 

So to counteract increases in materials and labor 
costs, Japanese computer companies have begun to 
charge for services previously considered free. Even this 
move has had to be cautious because of the Japanese 
businessman's belief in omake-the custom of throwing 
extras in with high-value purchases, instead of discount
ing the selling price. In a sense, unbundling services is 
abandoning omake, and computer customers generally 
don't like it. 

Minicomputers should log about a 16% increase in 
dollar value this year, according to the consensus of re
sponses to the Electronics questionnaire. Minicomputer 
manufacturers expect another gain for next year of 26%, 
which is nowhere near the 50% to 60% annual growth 

Electronlcs/November 28 , 1974 



rate minis computers have enjoyed in the past. 
One of the reasons for the declining growth rate, 

aside from the slowdown in automobile and machine
tool industries, is that the market has now matured past 
the early development stage, comments Hiroaki Yosh
ida, marketing director for Nippon Mini-Computer 
Corp. The Japanese market has reached the point 
where minicomputers will begin to pressure the me
dium-scale machines, much as in the U.S. 

Cash dispensers, POS in the limelight 

Although electronic equipment for funds transfer 
only represents $2.3 million in 1974, this end of the 
computer peripheral business has attracted considerable 
competition. The two hottest items are electronic cash 
registers and cash dispensers located outside of banks. 
However, complete, on-line point-of-sale systems are 
expected to move quickly in the coming year as manu
facturers devise programs that fit the special needs of 
the Japanese retail and distribution businesses. 

Takachiko-Burroughs Corp., for instance, has taken a 
role in both banking terminals and POS systems. The 
company is even supplying some POS registers for Gen
eral Instrument's Unitote/ Regitel subsidiary in Amer
ica. Takashi Hirahara, marketing manager for Taka
chiko-Burroughs, observes that the banking system in 
Japan is probably in a better position to initiate elec
tronic funds transfer than the U.S. counterpart because 
Japanese consumers depend less on check-writing. 
Therefore the Japanese do not have to displace an en
trenched paper-based system as the Americans will 
have to do. However, he adds that retail and credit-card 
systems are behind the U.S. in the ability to automate. 

Concurring, Masaya Ito, director of Systems Services 
division for NCR Japan Ltd., which is No. 1 in electronic 
cash registers in Japan, explains that the benefit of the 
"cashless society" to the comsumer, retailer, banker, 
and hardware supplier are all different. A common 
ground must be reached, he concludes, and it looks as if 
the bankers will be most interested in finding it. D 

Communications 

Stretching phone-company budget hurts 
D Japan's communications equipment market is just 
one more area of slack this year because of government
decreed anti-inflation curbs that call for a reduction in 
over-all economic demand. Nippon Telegraph and 
Telephone Public Corp. (NTI), by far Japan's biggest 
customer in communications equipment, has been com
pelled simply to buy less, even in the face of a growing 
demand for its services. 

Yasusada Kitahara, NTI managing director and chief 
engineer, says restrictions imposed on NTI's budget this 
year have never been as tight. True, he says, NTI has 
been allowed a 5% increase in its budget, but the infla
tionary factor actually reduces that to an 8% decrease in 
real spending power. More to the point, the final tally of 
equipment procurement this fiscal year may be closer to 
four fifths of what it was last fiscal year, which ended 
March 31 . 

NTI has gone ahead with work on all its projects, 
Kitahara says, but at a slower pace. Nonetheless, NIT 
expects a budget deficit of about 100 billion yen ($340 
million) this fiscal year, for which it will need a supple
mental budget approval from the Diet. About the only 
obvious bright spot for NTI is a decrease in the price of 
copper cables. 

This is not to say that all is gloomy for suppliers of 
communications equipment. NTI's orders for electronic 
exchanges, for example, will increase. These exchanges, 
each roughly equivalent to a D-10 type, are supplied by 
NEC, Fujitsu, Hitachi, and Oki. NTI's budget currently 
allows for the purchase of 40 exchanges, a full 100% in
crease over last year. Furthermore, NTI hopes to buy 80 
exchanges next year, and 120 the year after that. If 
funds become more restricted, however, NIT may have 
to accept delivery of only 30 exchanges this fiscal year, 
which ends March 31. The other 10 units would not be 
accepted until April, too late for inclusion in manufac-
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turers' half-year sales reports, compounding the delay. 
Despite the surging demand for electronic exchanges, 

sales of crossbar exchanges still display the larger fig
ure. But it appears that last year was the peak year for 
crossbar. This year's orders will be 20% lower. Mean
while, manufacturers have begun to phase out step-by
step switching equipment. Nevertheless, Takeo Kuro
kawa, executive vice president of Nippon Electric, 
maintains that large-scale changeover to electronic 
PABX equipment is still at least two years away. To but
tress the point, he cites the higher cost of electronic ex
changes. 

In another product area, cable electronics technology 

Yasuda Kltahara, senior managing director for NTT, says spending 
clamp will force delay of communications purchases. 
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has shown signs of life. In digital cables connecting 
analog systems, 50,000 to 60,000 24-channel pulse-code
modulated systems are added each year. This year, 
commercial tests began on a 100-megabit system for co
axial cable with a capacity equivalent to 1,440 tele
phone channels. Next year there will be lab testing of a 
400-megabit system. In the analog end, 60-megahertz 
coaxial cable is being installed between Tokyo-Nagoya
Osaka-Kobe. This is a retrofit of a 12-MHz cable, which 
at the present time covers most of the country. 

Moreover, 36-MHz submarine cables with 2,700 chan
nels will also be installed, starting with a 30 kilometer 
line between Honshu and Hokkaido this year. Otner 
links will be made between Okinawa and outlying is
lands Miyako Jima and lshigaki Jima. And in 1976, a 
300-km line will join Kyushu and Okinawa. 

Upgrading the wireless 

Perhaps the most important wireless system, techni
cally speaking, is a 20-gigahertz-band digital system op
erating at 400 megabits per second that will be put into 
the Tokyo-Nagoya-Osaka-Kobe route starting next 
year. Also set for next year is upgrading of 6-GHz sys
tems between Tokyo and Osaka from 1,800 channels 
per carrier to 2,700 channels per carrier. In addition, 
systems with 2,700 channels per carrier and operating at 
11 and 15 GHz are going into short-haul routes around 
major cities. In a unique application of this type of sys
tem, NTI is putting a microwave repeater high atop a 
new office building in Shinjuku, which commands a 
clear shot at about 70 of Tokyo's 100 telephone ex
changes. This system will be able to substitute for tele
phone cables lost during earthquakes, storms, or other 
emergencies. 

Fax starts rolling 

After a disappointing start in August 1973, NTI's sub
scriber facsimile service is finally starting to move, espe
cially for Matsushita Graphic Communication Systems 
Inc. and NEC, suppliers of the telephone company's ter-

minals. Takeo Kurokawa of NEC says that NTI set its 
service rates so low that suppliers of facsimile units are 
not able to keep up with the demand. NTI's rate policy 
has served to make the NIT-ordered equipment so 
widespread that other makes sold to individual consum
ers will have to be compatible with NTT specifications. 

Yuichi Makino, director of Toshiba, reports that al
though his company has developed a prototype of a 48-
kHz high-speed fax for NTI, the mainstay of the busi
ness is the slow, four-to-six-minutes-a-sheet unit. Ma
kino expects that sales of Toshiba's Copix are going to 
increase 20% to 30% next year. Copix features a non
pressurized ink jet in which the ink is pulled from the 
nozzle by electrostatic force . This approach allows use 
of inexpensive uncoated pa per. 

Toshiba, Fujitsu, Matsushita, and NEC all have digital 
facsimile systems capable of transmitting a standard 
printed page in one minute. But these products cost four 
to five times more than the slow systems, so sales are 
still relatively low. 

Hold the videophone 

·Video telephones are still on the starting line in Ja
pan. NTI's only plan for the immediate future is to offer 
conference service from special video equipped rooms 
at hotels in Tokyo and Osaka. Kanji Yamamoto, com
munications section director of Fujitsu, says future de
mand will depend on price/performance tradeoffs. 
Some customers may be willing to pay several times 
more than standard telephone service to get a video 
telephone, but he feels consumer use is limited. 

Holding a more pessimistic view, Kurokawa of NEC 
asserts that video telephones are out of the question for 
individual subscribers and may not even be low enough 
in cost to attract corporate users. The solution might be 
to conserve bandwidth by transmitting only information 
relating to a change in a still picture. This method 
would be satisfactory for most uses, but would of course 
become unacceptable when everything in the picture 
frame changed simultaneously. D 

Industrial electronics 

Manufacturers want to expand plants 
D Industrial electronics this year was a mixed bag, but 
weighted on the down side. Some companies reported 
that billings were up, even though the quantity of goods 
shipped was at best the same or smaller than a year ago. 
But the dollar value fell by 4% to $923.l million, ac
cording to Electronics' survey. 

Next year looks brighter. The need to build and re
place equipment in such sectors as petrochemicals, steel, 
and pollution control is expected to increase demand 
for electronics. Moreover, the threat of imports should 
keep prices stable through next May and perhaps 
through the end of 1975 , despite wage increases, pre
dicts Masahiro Shimizu, president of Hokushin Electric 
Corp., so that sales figures during the coming year 
should be more substantial. 

One person who is optimistic about the petrochemical 
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prospects is Morio Ono, manager of the marketing de
velopment section ofYokogawa Electric Works Ltd. He 
says there are plans to build four 400,000-ton-per-year 
ethylene plants by 1977, and he figures that, together 
with downstream facilities, a single ethylene plant gen
erates capital investment of 300 billion yen ($ 1 billion), 
of which up to 10%, or $100 million, is for controls and 
instrumentation. Y okogawa claims a 50% market share 
in the petrochemical industry, even though its share of 
total process-control instrumentation is 40%. 

The domestic steel market is soft, but the high export 
price has encouraged plans for four new integrated 
mills during the next three years. Instruments for a blast 
furnace run about 1.2 to 1.3 billion yen ($4 million), 
while the remainder of the mill requires up to IO billion 
yen ($34 million) in instrumentation. 
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As for the pollution-control business, it represents a 
larger and larger percentage of instrument companies' 
sales. At Hokushin, for example, pollution-related 
equipment now accounts for 20% of sales, compared to 
7% of smaller sales three years ago. This percentage 
should increase as the Tokyo metropolitan government 
sets up new limits for total discharge of harmful chem
icals, expressed as product of effluent volume and con
centration. The change will require more instrumenta
tion in plants than previous regulations. 

All instrumentation firms complain that analyzers are 
a bottleneck in pollution control. Analyzers have been 
difficult to install in on-line systems because tradition
ally they have been test instruments rather than control 
instruments and often fail when in constant use. 

And when construction of large buildings, which has 
slowed down, picks up again, Goro Kako, vice president 
of Yamatake Honeywell Co. Ltd. predicts that much 
more instrumentation will be going into new buildings. 
Central control of air conditioning, smoke and fire 
alarms, security, and elevator controls will increase de
mand for computerized systems. 

Industrial electronics companies are all investigating 
the application of microprocessors, although no control 
products have appeared yet. Such systems should make 
their debut next year, predict both Kako of Yamatake 
and Ono of Yokogawa-possibly at the Electric and 
Electronic Measuring Instrument-Automation Exhibi
tion in mid-November, and probably in the guise of 
miscellaneous controllers that include calculator func
tions, especially logarithms. Isao Asai, engineering divi
sion coordinator at Hokushin, adds that the micro
processor may be a blessing in pollution control for 
processing analyzer output. 

Test equipment registers flat response 

It has not been a happy year for test-equipment man
ufacturers either, since there has been no growth in the 
electronics, automobile, textile, or construction indus
tries. However, the Japanese manufacturers point out 
that rising labor costs are increasing the attractions of 
automation-and could therefore boost sales of auto
matic test systems. Meanwhile, automated-systems 
companies have had to wait out the economic ills and 
the government's limitation of demand. 

The most notable exceptions are small low-cost dig-

Bright spot. Selling well on the industrial market are low-cost por
table instruments, like this Takeda Aiken digital minimultimeter. 

ital multimeters like those introduced by Iwatsu Electric 
Co. in the summer and Takeda Riken Industry Co. just 
recently. Both instruments have low-cost plastic cases. 
Kozo Uchida, chief engineer for Iwatsu's Electronic In
strument division, says his company is selling about 300 
of its new multimeters a month. Tsukasa Yoshizumi, 
product manager for Takeda, expects sales of 6,000 of 
his unit in 1974-2,000 in Japan and 4,000 for exports. 

Small oscilloscopes, like the plastic-encased multime
ters have been selling because of low price and portabil
ity. The smallest is the model made by Matsushita 
Communication Industrial Co. and using a tiny cath
ode-ray tube supplied by Matsushita Electronics Corp. 

At the upper price range, scopes with digital presen
tation of bit patterns are starting to pick up, reports 
manufacturer Yokogawa-Hewlett-Packard. Other YHP 
products holding their own are spectrum analyzers, 
sweep generators, and frequency synthesizers. O 

Space electronics 

Japanese-U. S. teams build satellites 
D Even though the government has tried to curtail na
tional spending, investment in space continues to climb. 
Yasuhiro Kuroda, director of the systems planning de
partment of the National Space Development Agency 
(Nasda), reports that the budget for this year is a huge 
46 billion yen ($155 .9 million)- about one and a half 
times last year's figure. This amounts to about 79% of 
Japan's space budget. The remainder goes to the Uni
versity of Tokyo, the Ministry of Posts and Tele~ 

communications, and the Transportation Ministry. 
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Some of this budget will filter through to U.S. manu
facturers. Three large geostationary satellites that have 
been ordered through Japanese manufacturers will be 
fabricated by American partners and launched by NASA 
with a Thor-Delta 2914 rocket. This move became nec
essa~y when requirements for satellites evolved earlier 
than initially planned, and Japanese manufacturers 
were not experienced enough to meet them. Moreover, 
missions of these satellites require weights of 300 to 350 
kil~grams , which exceed the capabilities of Japanese 
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Yasuhlro Kuroda of Nasda systems plann ing expects some Japa

nese space funds to sift through to U.S. aerospace companies. 

launch vehicles designed for lighter payloads . 
The team of Nippon Electric Co. and Hughes Aircraft 

Co. won the contract for GMS, a 350-kg geostationary 
meteorological satellite scheduled for launch early in 
1977. This vehicle in Japan's entry in a global atmo
spheric research program that also includes satellites 
launched by the United States, the European Research 
Organization, and the Soviet Union. 

The team of Mitsubishi Electric Corp. and Philco
Ford Corp. received the contract for CS, a 340-kg me
dium-capacity experimental communications satellite, 
to be launched early in 1977. CS objectives include ex-

periments in communications at frequencies just below 
the millimeter-wave region, establishment of techniques 
for satellite control and system operation, and experi
ments in communications with outlying islands. 

The team of Toshiba and General Electric Co. is 
building the BS, a 330-kg medium-scale experimental 
broadcasting satellite, also scheduled for launch in early 
1977. This satellite will have television tran~ponders 
with power outputs of 100 watts per channel using the 
NTSC-type of TV signal, frequency-modulated with 25-
megahertz deviation. Up frequencies will be in the 14-
GHz region and down frequencies , 12 GHz. 

Plans have been made to launch four types of satel
lites with the N rocket. Japan's first practical satellite, 
Engineering Test Satellite I (ETS-I), an 85-kg bird, is 
being manufactured by NEC. It will be launched during 
August or September 1975 into an elliptical orbit. 

At the beginning of 1976, the 135-kg Ionosphere 
Sounding Satellite (ISS), made by Mitsubishi Electric 
Corp., will be launched into an elliptical orbit 1,000 ki
lometers high to make communications measurements 
of the ionosphere. Early in 1977, the 130-kg Engineer
ing Test Satellite II (ETS II), made by Mitsubishi, will 
be launched into stationary orbit. The 130-kg Experi
mental Communications Satellite (ECS) , will be 
launched into stationary orbit in 1978. The manufac
turer has not been chosen yet, but the objectives include 
tracking and millimeter-wave communications. D 

Defense electronics 

Military is losing war with inflation 
D The Japanese Defense Agency (JDA) is getting less 
yield for its yen because of inflation. This year's budget, 
though about 15% larger than last year's, will buy less 
hardware. For next year's budget, the JDA will ask for 
an increase of 25%, the maximum the Finance Ministry 
will even consider under the country's present total de
mand limitation policy. This request may be cut in the 
final budget. There will be no major changes until the 
current five-year plan runs out in 1976. 

Evidence for the tightness of funds is the fact that ob
solete receiving and small transmitting tubes are being 
ordered for older equipment a year at a time. Last year, 
for the umpteenth time, tube suppliers asked the JDA to 
buy all the spares needed to maintain equipment for its 
estimated life. But as before, the JDA had funds enough 
to buy only the upcoming year's requirements. This 
time, though, the companies have proceeded at their 
own expense to stockpile tubes needed for the future 
and to shut down the lines. 

Budgetary limitations this year curtailed production 
of planes, tanks, and ships-and with them the electron
ics equipment they would have used. Other communi-
cations equipment fared better, however. · 

One new item in this year's budget is an over-the-hor
izon communications system that will operate in the 
1.6- 1.9-gigahertz band between the southern-most 
main Japanese island of Kyushu and Okinawa. Appro
priation for this year is 1.5 billion yen ($5.1 million) for 
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the basic system of 48 telephone channels, with addi
tional 0.2 billion yen ($678,000) next year for another 
48 channels. Though the manufacturer has not been 
chosen, it will probably be NEC, the only company with 
experience in this type of equipment. 

Again this year, JDA purchased one unit of Mitsubishi 
Electric Corp's fixed three-dimensional radar, making a 
total of five. Three more systems during the next three 
years should complete the program. One somewhat less 
expensive portable system was bought from Nippon 
Electric, and another system might be bought next year. 

Microwave communications did not do as well. The 
JDA owns some sections of its own network but rents 
about 70% from the Nippon Telegraph and Telephone 
Public Corp., owning only the terminals of these sec
tions. Although the agency finds operating its own com
munications network much less expensive, it may take 
another 10 years to complete the system since appro
priations for it are limited. 

This March, Toshiba delivered a 1.2 billion yen ($4.1 
million) field computer for command operations to the 
Ground Self Defense Force. It is undergoing technical 
testing now and will undergo field testing next year. In 
actual use, two will be required-one for division head
quarters and one for artillery. Since no other unit is 
scheduled for next year, testing will be carried out by 
changing memory contents. Operational units will prob
ably contain more advanced hardware. D 
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1973 1974 
A1 TROMECHANICAL~------------------------~-

Capacitors, fixed 
Capacitors , variable 
Connectors, plugs, and sockets 
Loudspeakers (OEM type) 
Microphones (OEM type) 
Potent iometers, composition 
Potentiometers, wirewound 
Power supplies (OEM type) 
Printed-circuit boards 
Quartz crystals (includes mounts and ovens) 
Readout devices (gas discharge, LCDs, etc .) 
Relays (for communications and electronics) 
Resistors, fixed (includes wirewound) 
Servos, synchros, and resolvers 
Switches (for commun ications and electron ics) 
Transformers, chokes, and coils 
Transducers 
Total 

436. 8 
63.9 
85.6 

141 . 5 
38.0 

128.6 
20.6 
54.4 

161 .2 
19.0 
26 .6 

121 . 7 
203.6 

15.2 
95. 1 

531 .0 
9 .1 

2,151.9 

401.3 
37. 0 
95.8 

151.4 
39.0 

121 .4 
16.2 
52.3 

169.5 
19.2 
33.9 

119.3 
159.0 

10.2 
130. 5 
512. 5 

12.2 
2,080.7 

455. 5 
54. 0 

105.8 
189.3 
46 .8 

131 .9 
18. 7 
65.4 

203.4 
23.7 
67 .8 

123.6 
175.4 

11.9 
128.2 
543.3 

16 .3 
2,361.0 

ICJ OUClO S DISC F ~~----~~--------~~~--~~~------------------
Microwave diodes, al l types (above 1 GHz) 
Rect ifiers (includes diodes rated more than 100 mA) 
Signal diodes (rated less than 100 mA, includes arrays) 
Thyr istors (SCRs, four-layer diodes, etc.J 
Transistors, power (more than 1-W dissipation) 
Transistors , small-signal (includes F ETs and duals) 
Tuner varactor diodes 
Zener diodes 
Total 

S MICONOUCTORS, NTEGRATEOCIRCUITS----
Hybrid I Cs, al I types 
Linear I Cs (except op amps) 
Linear I Cs, op amps (monolithic only) 
Log ic circuits, b ipolar 
Logic circuits, MOS and C-MOS 
Memory circuits, bipolar 
Memory circuits, MOS and C-MOS (except microprocessors) 
Calculator chip sets 
Microprocessor chip sets 
Watch and clock chip sets 
Total 

9 .0 
158.6 
94.9 
38.2 

125.2 
246.9 

12.9 
13.9 

699.6 

57.5 
85.4 

7.7 
111 .8 
124.2 

6 .0 
14.0 

130.1 
1.0 
2 .0 

539.7 

8 .2 
141.2 
85.8 
32.9 

117.0 
222.4 

12.3 
12.3 

632.1 

56.7 
85.4 

8.8 
119.7 
104.9 

7.5 
17.6 
98.3 
11 .0 

4 .1 
514.0 

7.7 
146.8 

94.2 
38.7 

134.6 
210.6 

15.1 
16.0 

663.7 

66 .7 
99.4 
10. 1 

120.1 
157 .6 

9 .9 
22.6 

104.7 
27 .6 

7 .7 
626.4 

SEMICONOU~TORS, OPTO~LECTRONIC~------------------------------------------
Total 22.4 18.6 19.8 

Tl BES----------------------------------------------------------------~ 
Cathode-ray tubes (except for TV) 
Cooker magnetrons 
Power tubes (to 1 GHz) 
Power tubes (above 1 GHz. except cooker magnetrons) 
Receiving tubes 
TV picture tubes, black-and-white 
TV picture tubes, color 
Total 

TO fAI COMPONENTS CONSUMPTION 

3.9 
18.5 
38.0 
60.8 
32.6 
42.9 

496.2 
692.9 

4,106.5 

3 .3 
23 . 2 
35.6 
56.9 
22.2 
35. 1 

383. 2 
559.5 

3,809.4 

3 .6 
20.2 
40.9 
65. 5 
16.2 
33. 5 

421 . 5 
601 .4 

4 272.3 
( Domestic consumption in m illi ons of dollars) 

Note : Dollar amounts based on conversion rate of $1 = 263 yen for 1973 and $1 = 295 yen for 1974 and 1975. 
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1973 1974 1976 
CONSUMER----~---------------------------------------------------------
Audio t ape recorders and players (includes car stereo) 
Citizen-band transceivers 
Electronic ranges 
Hi -fi component equipment 
Musical instruments (organs, electric guitars, etc.) 
Phonographs and phonoradio combinations 
Radios (includes car radios) 
Video tape recorders and players 
TV sets, black-and-white 
TV sets, color 
Watches and clocks, electronic 
Total 

580.4 
8.0 

184.8 
207 .8 

74. 1 
477 . 7 
192.4 
37.6 

121.2 
2 ,323.1 

66 . 5 
4,273.6 

582.6 
7.3 

227.6 
3 0 1.8 

8 4 .7 
397.6 
184.8 

56.9 
8 0 .0 

1,832.6 
84. 7 

3,840.6 

598.6 
8 .3 

304. 0 
4 17. 7 
100. 0 
4 6 1. 7 
183.4 
134. 9 
68.9 

1,943.6 
127. 1 

4,348.2 

MEDICAL---------------------------------------------------------------
Diagnostic equipment (except X-ray) 
Patient-monitoring equipment 
Prosthetic equipment (hearing aids, pacemakers, etc.) 
Therapeutic equipment (except X-ray) 
X-ray equipment, diagnostic and therapeutic 
Total 
AUTOMOTIVE----------------------------
Alternator diode assemblies 
Fuel-injection controls 
Ignition controls 
Seat-belt interlocks 
Speedometers and tachometers 
Voltage regulators 
Windshield-wiper controls 
Total 

,. M UNICA 10 S ------------------
Broadcast equipment (for rad io and TV, but not CATV) 
CATV (studio and distribution) 
I ntercoms and intercom systems 
Microwave relay systems 
Navigation aids (except radar) 
Radar (airborne, ground, and marine) 
Radio com munications (except broadcast) 
Telephone switching, private (PABX, includes semielectronic) 
Telephone switching, public (includes semielectronic) 
V ideo reco rders and playback equipment (nonconsumer) 
Wire message equipment 
Wire carrier equipment (includes FDM and PCM) 
Total 

CO UTERS------------------------~ 
Analog and hybrid computers (except process control) 
Data-processing systems (except minicomputer) 
Data-processing systems. minicomputer 
Add-on memories 
Data-entry equipment 
Data-output equipment 
Data-storage devices 
Data terminals 
Electronic calculators, desk type (includes programables) 
Electronic calculators , portable 
Po int-of-sale equipment 
Total 

OU TRAL--------------------------
Machine-tool controls 
Motor-speed controls 
Pollution-monitoring equipment 
Power electronics equipment 
Process controls and related equipment 
Ultrasonic cleaning and inspection equipment 
Total 

'LST ANO MEASUREMENT------------------
A mplifiers, laboratory type 
Calibrators and standards, active and passive 
Components testers (capacitor, IC, transistor, tube, etc.) 
Counters and timers 
Lasers, all types 
Meters, analog (except pane l types) 
Meters , digital (except panel types) 
Meters, analog panel types 
Meters, digital panel types 
Microwave test and measuring instruments (above 1 GHz) 
Oscillators 
Oscilloscopes and accessories 
Power supplies, laboratory type 
Recorders, analog and digital 
Signal generators, analog (to 1 GHz) 
Total 

TOTAL EQUIPMENT CONSUMPTION 

190. 1 
7 .6 

22.8 
6 .7 

106. 5 
333.7 

25.2 
2 . 5 
1.5 
4 .4 

21 .0 
0 . 1 
0 .5 

55.2 

73.6 
26.6 
24.3 

104.4 
113.7 

8 0 .6 
364.8 

10 .5 
72.9 
44. 7 

216.9 
264.3 

1,397.3 

9.7 
1, 230 . 1 

908.7 
100 . 0 
175.2 
68.6 

485.8 
139.4 

73.0 
138.3 

0.6 
3,329.4 

60.8 
143.7 

20. 0 
2 0 1. 5 
462.5 

73. 0 
961.5 

16 .0 
12.6 
17 . 1 
10.8 

3 .3 
7.3 
8.9 

24. 2 
5.8 

14.0 
6.8 

27 .4 
34.5 
10.6 

5.7 

205.0 

186.4 
8.1 

22.3 
6. 7 

104. 2 
327.7 

21. 0 
2.1 
1.4 

11 .4 
16.3 

0 .1 
0.4 

52.7 

70 .3 
30.2 
24 .7 
9 0 .7 
9 4 .2 
79.7 

277 .6 
7 . 5 

11 1.9 
4 2. 4 

233.8 
23 2 . 2 

1,295.2 

10.8 
1,311.9 
1, 0 52.5 

101 .7 
17 0 .0 
44.9 

794.9 
1 5 5.6 
47.1 

14 7.9 
2.3 

3,839.6 

50.8 
10 2. 5 

19.3 
2 0 5.4 
472.9 

72.2 
923.1 

16.9 
10 .5 
13.7 
8.4 
3 .9 
7.6 
9. 0 

24 .3 
6.2 

11 . 5 
7.5 

27 . 7 
28.0 
11.3 
9.2 

195.7 

2 13.6 
9.4 

2 5. 7 
8 .1 

114.4 
371.2 

22 .3 
7 . 5 
5.9 

11.4 
18.3 

0 .1 
0.5 

66.0 

69.8 
36.8 
27. 1 

101.7 
94.9 
90.7 

331 .4 
11 .2 

169.5 
44.9 

250.3 
266. 1 

1,494.4 

13.3 
1,635. 7 
1,328 .8 

129.3 
2 23 .9 

56.6 
1, 024.1 

202.0 
6 4 .6 

190.1 
10.4 

4,878.8 

67.8 
139.2 

3 6. 4 
240.7 
561. 0 

84. 5 
1, 129.6 

22.6 
12.7 
15.8 

9.6 
5.1 
8 .0 

1 1.8 
27.3 

8. 0 
1 1.5 

8. 1 
3 6 .0 
17.8 
38.6 
1 0.3 

243.2 

5 ' 74.6 12,531.4 
(Domestic consumption in m il li ons of do ll ars} 

Note : Do llar amounts based on conversion rate of $1 = 263 yen for 1973 and $ 1 = 295 yen for 1974 and 1975. 



For t~e price of a ~ood.a~ding machine, now you can have the 
silent electronic printing calculator with the big plus ... 

The Sharp Edge. 

Until now, a lot of people have been forced 
into buying mechanical adding machines 
when what they really needed was a quality 
electronic printing calculator. 

The small businessman, the accountant 
the guy who keeps an office in his home-' 
guys like yourself, most of them-all sharing 
a common problem .. . trying to run a busi
ness on a budget that simply doesn't accom
modate adequate office hardware. 

Well, now you've got it. The new Sharp 
CS-1151-the latest development of Sharp 
Qualitronics ... built with the same measure 
of quality and dependability that goes into 
our largest programmable costing thousands. 
And yet the CS-1151 comes in at a price ' 
that the small businessman can easily afford. 
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Features? The new CS-1151 will prob
ably surprise you. Who'd expect, for instance, 
an eledroriic printing calculator at this price 
to have a memory register? Or a percent 
key? dear, easy-to-read printing, maybe ... 
but in two colors? It's even got a 10-digit 
capacity, Add Mode, a raised plus bar and 
Total/Grand Total capability. 

But that's only the beginning. The 
CS-1151 has features you'd expect to find 
only on the higher-priced machines . .. or on 
Sharp. Features as rugged as Sharp's heavy
duty casing ... or as pleasant as the complete 
silence of the CS-1151 between operations. 

All in all, we're justifiably proud of our 
new CS-1151. It's worthy of the name it 
carries ... Sharp. 

Incidentally, in case you're not familiar 
with just who we are, we're the people who 
gave America its very first electronic cal
culator. In fad, we've got more" firsts" to our 
credit than anyone in the business. And 
you'll find that same kind of innovative 
thinking in every corner of our CS-1151. The 
kind that can make the differerfce for you 
between just buying a calculator ... and 
giving yourself the Sharp Edge. 

To find your nearest Sharp dealer, call toll
free (800) 447-4700. In Illinois,(800) 322-4400. 
,-~--------------------------

SHARP® Electronics, Dept. EL-74-01 
10 Keystone Place, Paramus, New Jersey 07652 

Please send information on: D CS-1151 D Printers 
D Display Models D Programmables D Full line. 

Name ______________ _ 

Company _____________ _ 

Street---------------
City ___________ _ 

State ________ Zip---

SHARP The Qualitronics Company. 
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If you're worrying 
about Gallium, 

you haven't heard 
the news. 

A large stable supply of gallium is now 
available. 

From Alcoa's new plant in Bauxite, 
Arkansas. 

It's already processing Alcoa's own gal
lium-rich Arkansas bauxite in significant 
quantities. 

So don't worry. Long term availability is 
here. Enough for major applications ... from 
stock .. . as close as your nearest airport. 

Keep thinking about electrolumines
cence, optocoupling, photovoltaic conversion, 
magnetic bubble memories and other uses of 
gallium. 

Because gallium from Alcoa will stay 
available. 

Gallium is found in bauxite. And Alcoa 
has extensive reserves of bauxite in Arkansas. 
So Alcoa will be extracting gallium from 
Arkansas bauxite for a long time to come. 

That's the news. 
And there's more. Just write Aluminum 

Company of America, 490-L Alcoa Building, 
Pittsburgh, PA 15219. 

Change for the better with 
Alcoa® Gallium 
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One-transistor regulator 
minimizes amplifier distortion 
by Dale Hileman 
Sphygmetrics Inc., Woodland Hills, Calif. 

In a complementary-transistor power-amplifier stage, 
crossover distortion is usually difficult to control be
cause the extremely critical bias point of the stage is 
hard to maintain. But when a single bipolar transistor is 
connected as a voltage regulator, the bias point can be 
controlled easily through a potentiometer that allows 
the biasing conditions to be set exactly. 

If the base bias current is too small, the stage exhibits 
severe crossover distortion. On the other hand, too 
much bias causes a needlessly high collector current; 
the transistors can be damaged, or their lifetimes con
siderably shortened. If the stage is powered by batteries 
(for example, in portable equipment), battery life will 
be shortened, too. 

A resistive voltage divider is sometimes used to bias 
the complementary transistors, but this scheme can be 
entirely unsatisfactory unless the bias source is regu
lated. Additionally, such a divider does not provide 
compensation for the effects of temperature on the 
base-emitter junctions of the transistors. 

To obtain better regulation and temperature compen
sation from the divider approach, a diode (or two) is of
ten connected between the bases of the two transistors. 
This diode must be selected carefully, since it must pro
duce the exact voltage drop needed. What's more, if this 
voltage drop changes as the equipment ages, the biasing 
will suffer accordingly. 

Timer circuit generates 
precision power-on reset 
by Jim Felps 
Texas Instruments Inc., Aus tin. Texas 

Digital systems are commonly initialized with a power
on reset, generated automatically when the power 
switch is turned on, but at no other time. A typical cir
cuit simply holds a reset line long enough for all the 
power transients to die out, then drops it. Its duration 
isn't well defined, and it doesn't respond to dips or 
glitches in the primary power line. 

Until recently, a more precise power-on reset circuit 
would have been too complex and too costly to be justi-
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The circuit shown in the diagram overcomes these 
problems. It employs a bipolar transistor as a simple 
voltage regulator and has a potentiometer that sets the 
stage's bias point precisely. Transistors Qi and Q2 serve 
as the complementary power amplifier, with transistor 
Q3 acting as the bias regulator. 

The input to the stage is applied through the two cou
pling capacitors, and the collector-emitter voltage of 
transistor Q3 is set by the potentiometer. The setup pro
vides the optimum base bias for transistors Qi and Q 2. 
If the circuit's operating temperature varies, transistor 
Q3 automatically adjusts the bias voltage to compensate 
transistors Qi and Q2. D 

+8 v 

lOµF 

INPUT -11£ST oo kn 

+ 
1---+~~--~~+-1 

10 µF 
10 kn 

- 8 v 

a, 
2N697 

Crossover-distortion regulator. Complem·entary transistors 01 and 

0 2 form a power amplifier stage in which the bias point is controlled 
closely through transistor 0 3 acting as a voltage regulator. The bias
adjusting potentiometer permits exact setting of the stage's bias 
point so that crossover distortion is held to a minimum . The transistor 
regulator also automatically compensates for varying temperature. 

tied. Now, however, new integrated circuits are avail
able that contain voltage comparators and references 
that work at supply voltages as low as 4.5 volts. One 
such IC is the National Semiconductor LM 3905 N- a 
comparator, reference, and precision timer all in one 
eight-lead package. 

In a power-on reset circuit based on the 3905 (Fig. 1), 
the timing begins only when the incoming V cc has 
reached a suitable level, which can be very precisely es
tablished, and it is repeated if V cc later drops even mo
mentarily below that level. As a result, a ll logic circuits 
in the system are properly reset, even if the power 
reaches its nominal level only after an exceptionally 
long rise time, and no random logic failures can be 
caused by a power-line glitch. 

IC 1 is a 3905 used as a comparator, which monitors 
the level of V cc (nominally 5 volts for transistor-transis
tor logic). It keeps the reset on whenever V cc is less than 
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Get all four basic types 
of fixed resistors &om Panasonic. 

1. Hot molded carbon composition fixed resistors 
from Panasonic have an extremely high degree of 
resistance value stability. They are all uniform 
so you can design with dependability. Solidly 
built with superb appearance, Panasonic hot 
molded carbon composition resists cracking, gives 
you reliable performance. They are extremely small 
and light to give you design flexibility. Especially 
in digital circuitry where good pulse characteristics 
are necessary. 

2. Carbon film resistors have proven stability. The 
carbon film is formed on the surface of high-grade 
ceramic cores. These resistors are all grooved and 
painted according to value. They have long product 
life and low noise level. Their superior coating 
provides excellent insulation and protection from 
humidity. 

3. Precision type metal film resistors have a very 
wide range of operating temperatures. From -55°C 
to+ 150°C. Panasonic's precision type metal film 
resistors operate within reliable resistance toler
ances, from -+- 1.0% to -+- 5 .0%. Panasonic's newly 
developed epoxy resin coating gives them excellent 
resistance to humidity. 

4. Flame-proof metal oxide film resistors are made 
with superior metal oxide film. This film is formed 
on heat proof, non-alkaline ceramic materials to 
provide flame-proof insulation. These Panasonic 
resistors deliver high frequency performance with 
little current noise . Very stable, they have a maxi
mum operating temperature of 70°C. 

All are readily available. All at a reasonable 
price. All made with the kind of quality that 
delivers high performance. It's what you expect 
from Panasonic. For more information on 
Panasonic fixed resistors, fill out this coupon. 

~------------~------, I Matsushita Electric Corp . of America, E3 I 
I Industrial Division, 200 Park Avenue, N.Y, N .Y 10017 I 
I Attn : Roger White I 
I D Please send fixed resis tor literature. I 
I D Please have representative call. I 
I Name I 
I Ti tle I 
I Company I 
I Address I 
I Ci ty tate ip I 

L-------------------~ 
Panasonic Electronic Components 
our technology is all around you 
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SYSTEM CLOCK 

Vee 

TRIGG ER TRIGGER PR 

LOGI C V+ LOGIC V+ 
Q POWER -ON -RESET 

IC 1 IC 2 
22 kS1 

IC 3 ---=- ---=-

VAeF V REF c 
3905 R 3905 7474 

R/C R/C Vee D a 
GND GND CL 

+ - + ---=-

1:01 µF 2 kS1 

CI ---=- ---=-

---=- ---=- ---=-

1. Reset generator. One comparator, one timer and a flip-flop join forces to produce a precisely timed power-on reset. 

Vee 

IC 1 
PIN 6 

IC 2 
PIN 6 

IC 3 
PIN 5 

I 
I 
I 
I 
I 

.63 IC 2 I 
VREF -I-

I 

I I 
I I 
I I 
I I 

~---ti I 

2. Sequence. When V cc reaches a threshold defined by the setting of 
the 5-kilohm potentiometer, IC 1 turns on . Its rise is delayed by the 
RC network on IC 2 . After one time constant, the clear input to IC 3 

is released , and the flip-flop is set by the next clock pulse . 

Generator's duty cycle 
stays constant under load 
by Arthur R. Klinger 
Schoof of Health Care Sciences, Sheppard AFB, Wichita Falls, Texas 

In the 555 timer, configured as a square-wave gener
ator, adding one transistor and a diode to the.RC timing 
network permits the frequency to be varied over a wide 
range while maintaining a constant 50% duty cycle [see 
also Electronics, Sept. 19, p. 112]. 

In one simple configuration, a capacitor's charge and 
discharge currents flow through only one resistor. The 
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4. 75 Y; its triggering level is established by setting Y cc at 
4.75 and adjusting the 5-kilohm potentiometer at the 
point where the circuit's output (pin 5 of IC 3) just 
switches. Thereafter, when power is turned on and Y ee 

rises above this 4.75-v threshold (Fig. 2), IC 2, a 3905 
used as a timer, is released. One time constant later, as 
determined by the RC network connected to pins 2 and 
3 of IC 2, an ordinary 7474 D-type flip -flop, IC 3, is re
leased. By this time the system clock should be running 
smoothly; at the next positive-going clock pulse the flip 
flop is set, thus removing the power-on reset. 

If the level of Y ee drops below 4.75 v at any time, 
both timers and the flip-flop immediately go down, gen
erating another reset to the rest of the system. Restora
tion of Y cc initiates the power-on sequence again. 

If less precise reset timing is necessary, IC 2 may be 
omitted. The output of IC l then rises as soon as the 
threshold has been passed, and the flip-flop is set by the 
next clock pulse. If several power supplies have to reach 
their nominal levels before the reset terminates, a sepa
rate 3095 as comparator can be connected to each sup
ply and all the outputs (pin 6) connected to each other 
as a wired OR. D 

Vee -.....---.....------, 

o, 
2N3569 

R
2 

1.5 kS1 
(N OMINAL) 

o, 

1 N3063 
555 

.:r 0.05 

SOUARE
WAVE 
OUTPUT 

Workhorse. This configuration of the 555 timer can drive a heavy 
load without distort ing its square-wave output, even over a very wide 
frequency range , unlike simpler hookups. 
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''We've Got A 
Lot of Great 

Instruments'' 
-# 

i 
Robert Shevlot, 
Vice President Marketing 

But we've found we may have 
grown complacent. Complacent 
in telling you about a complete 

Texscan Corporation, 2446 North Shadeland 
Indianapolis, Indiana 46219 •Ph: 317-357-8781 
TWX: 810-341-3184, Telex: 272110 

product line. That's the reason for this ad. 
No one, but no one, has Texscan's line-up and 

range of sweep generators, oscilloscopes and 
spectrum analyzers. 

In addition, we cover the filter, attenuator and 
oscillator markets. Write today for complete 
catalog information. 

SWEEP/ SIGNAL GENERATORS 

Model Frequency Range Sweep Width Price Model Frequency Range Sweep Width 

VS-20 500 Hz to 25 MHz 500 Hz to 25 MHz $1 ,495.00 VS-90B 5 MHz to 2350 MHz JOO kHz to llOO MHz 

VS-30A 300 kHz to JOO MH z 100 kHz to 100 MHz $ 975.00 VS-340 3.6 GHz to 4.3 GHz 500 kHz to 700 MHz 
5.8 GHz to 6.5 GHz 

VS-40A I MHz to 300 MHz 200 kHz to 300 MHz $ 975.00 WB-710 DC to 32 MH z in 2 bands Band I : JOO Hz to 6 MHz 

VS-50A 5 MHz to 500 MHz 500 kHz to 500 MHz $1,150.00 Band 2: 300 Hz to 32 MHz 

WB-711 I to 500 MHz in I band 0.1 to 500 MHz 
VS-GOB 5 MHz to JOOOMHz JOO kHz to 1000 MHz $1,795.00 

WB- 713 I to 960 MHz in 2 bands Band I : 0.1 to 500 MHz 
VS-80 I MHz to 1200 MH z 50 kHz to 400 MHz $1,450.00 Band 2: 0.1 to 500 MHz 

In this day of shortages we have certain items on the shelf for jet delivery. 

Texscan 
THE WORLD LEADER AND . 

COMING ON EVEN STRONGER. 

Price 

$2,695.00 

$4,650.00 

$1 ,095.00 

$875.00 

$ 995.00 

U. S. Sales Offices: Albuquerque 505-298-2575. Bavside (N.Y.} 212-423-7330, Binghamton (N.Y.) 607-748-0509, Blue Bell (Pa.} 215-542 - 1490, Cedar Rapids 319-363-2489, Cleveland 
216-243-8430, Dall as 214-363-5291, Dayton 513-885-4171 . Depew (N. Y.) 716-685-4111 , Detroit 313-482-1229, Dover (N .J.) 201-366-7518, Hamden (Conn .) 203-288-5246, Haze lwood 
(Mo.) 314-731-5200, Hazle~N . J . ) 201-264-1851, Honolulu 808-941-1574, Huntsville (Ala.} 205-837-1601, Independence 816-737-1414, Indianapolis 317-257-7231, Los Angeles 
213-478-1586, Mt. Penn (Pa .. 215-672-5565, Northbrook (Ill.) 312-498-4500 , Orlando 305-859-2160, Palo Alto 415-494-3331, Seattle 206-763-2233, Syracuse 315-454-9314, Ulster 
Park (N .Y.) 518-372-6649, 1nston-Salem 919-722-9671, Waban (Mass.) 617-969-3372, Wheaton (Md.) 301-942-9420. Canadian Sales Offices : Downsview 416-638-0218, Halifax 
902-455-0670, Montreal 514-735-4565, Ottawa 613-728-4624, Vancouver 604-732-7317, Winnipeg 204 -475-1732. 0VERSEAS OFFICES: LI K 04427-711 38 WG ermany 0811 /695421 
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high and low periods should be equal at any frequency, 
but, with heavy loads, the output may be offset by 1 volt 
or more from Yee or ground. This varies the potentials 
across the RC network, creating quite large changes in 
'duty cycle or frequency. Noise on the output lines can 
also cause erratic changes in the periods. 

The circuit shown in the diagram removes the timing 
network from the output. While the timer's output is 
high, Qi is biased into saturation by R2, so that charg
ing current passes through Qi and R1 to C. When the 
output goes low, the discharge switch (pin 7) cuts off Qi 
and discharges the capacitor through Ri and D1 . With 
the same impedance in both paths, the high and low pe
riods of the square wave are equal. 

Qi should have a high f3 value so that R2 can be large 
and still drive the transistor into saturation. With R2 
large, the IC's discharge transistor, which can sink 20 to 
30 milliamperes, gets most of that current from the dis
charging capacitor and very little through R2. The volt
age drops in Qi, D1, and the internal discharge switch 

IC trio converts 
7-segment code to decimal 
by James Southway, 
McDonnell· Douglas Astronautics Co., St. Louis, Mo. 

A device that converts a seven-segment display code 
into decimal code and is less expensive than the de
multiplexer described in a previous article [Electronics, 
Aug. 8, p. 105], uses only three integrated circuits. The 
only other requirement is front-end buffering, and only 
if its TTL circuitry is to be used with a MOS system. Like 
the demultiplexer, this device enables a seven-segment 
display code to directly drive any kind of cold-cathode 

-,, 
g 

/ b 
-

e/ Jc -
+ 

DECODER 2° INPUT = a@ f = af + af 
DE CO DER 21 INPUT =a + defg 
DE CO DER 22 INPUT = d 
DECO DER 23 INPUT = d ® e 

decrease the effective voltage across Ri , causing the ac
tual periods to be slightly longer than those given by the 
astable and bistable formulas in the data sheets-
0.69RC and l.IRC, respectively. A high-conductance 
germanium or Schottky diode for Di would minimize 
these diode-voltage drops in D1 and Qi. 

For precise square waves, the on characteristic of Qi 
should be the same as that of Di and the IC's internal 
pull-down switch. To optimize this balance, set the tim
ing network to its highest frequency range, and adjust 
R2 while monitoring the square wave output. Once ad
justed at this frequency, an excellent square wave is 
maintained for all combinations ofR1 and Ci. 

Since the usual current-limiting resistor is not needed, 
the minimum value of Ri can be as little as a few hun
dred ohms. Such a small resistance carries large charge 
and discharge currents, leading to a frequency range 
twice as wide as the usual configuration provides. For 
example, if Ri = 10 megohms, the frequency range can 
exceed 20,000 to 1 for a single choice of C. D 

gas discharge indicator tubes. 
The small number of re s is made possible, in part, by 

combining the logic of the binary-to-decimal decoder 
with a few external logic gates, and by cross-wiring the 
decoder outputs to the display inputs. In other words, 
output 1 of the decoder drives the display input for 2; 
output 4 drives the input 9, and. so on. (The only un
crossed output is 0, as shown in the diagram.) The de
coder is a 74141 or equivalent; the external logic is one 
dual four-input NANO, 7420, and one quad exclusive
OR, 7486. Another saving is made by using one of the 
four exclusive-OR gates in the 7486 as an inverter, and 
one of the two four-input NANOs in the 7420 as a two
input NANO. 0 

Designer 's casebook is a regular feature in Electronics. We invite readers to submit original 
and unpublished circuit ideas and solutions to design problems. Explain briefly but thor
oughly the circuit's operat ing principle and purpose. We'll pay $50 for each item published. 

20 

21 

BINARY· 4 
TO· DI SPLAY 

DE CIMAL 
DECO DER 5 

22 

4 

23 

Converter. Seven-segment display code is converted into a 1-out-of-10 code for driving such things as indicator tubes, and uses only th ree 
integrated circuits. Decoder, external logic , and cross-wired outputs keep the IC count low. 
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GEORGIA. 
THE LOW· RISK STATE 

FOR ELECTRONICS. 

Selecting a new plant site can be a highly 
speculative venture. Particularly in an 

ports, which are efficiently operated by 
Georgia Ports Authority. 

unsure economy. 
In Georgia, we're organized to lower 

your risks. Working with all other state

We'll give you an honest analysis of 
all pertinent information. Then, using 
computers, we'll match available plant 

wide developers, we'll 
thorough~y .redv~e~d yo

1
ur rc~c~t ~~v~t~' 

company s m 1 VI ua I Industry & Trade Division. Dept. EL-52 .<>'yt• .. - 0
-". I 

d A d d t Box 38097 z ~ nee s. n con UC Atla nta. Georgia 30334 ~ ... ~ 

research based on those I Name ~11 ' A"Q I 
needs. Title __________ _ 

If worldwide ship- I I 
ping is Crucial to your Company 

business, we'll include I st reet---------- I 
information on our inter- c ity statc __ z iP--

national air terminal. I GEORGIA. I 
And on our deep water 

• WE MEAN BUSINESS. • ·------· 

sites and buildings 
with your requirements. 

You'll have all the 
facts. Up front. So that 
when you make your 
decision, there'll be 
little room for doubt. 
Want to know more 
about our confidential 
site selection program? 
Mail in the coupon 
today. 

114 Circle 114 on reader service card Circle 115 on reader service card + 







) 

a 
J 
l> 
·2 
> 
ii 
"fl 

ii 
J ,,, 
:!'. 
:s 
0 

~ 
~ 
.) 

How to match readouts 
to temperature transducers 

Five charts define the characteristics a readout must have 
if it's to display the output of a thermocouple or resistive thermal 

device or thermistor with enough accuracy and precision 

by Charles L. Garfinkel , Keithley Instruments Inc., Cleveland, Ohio 

D Since temperature is such an important control pa
rameter, the ability to measure it has been continuously 
refined until today's transducers can routinely register 
minute differences of less than 0.0001 °C. But such reso
lution is wasted on readout instrumentation that cannot 
display it accurately. Fortunately, choosing adequate 
readouts for the most common temperature trans
ducers-thermocouples, resistive thermal devices (RTDs) 

and thermistors-is not difficult if the procedures de
scribed here are used. 

The characteristics of the transducer should, ideally, 
make the choice of readout pretty obvious. But as ever, 
there are practical considerations that make the job 
more complicated. In particular, care must be taken 
that the instrumentation has no adverse effects on the 
transducer's operation-a requirement that sometimes 

Readout In action. Author watches as Step

hen Douglass of Gilford Instrument Labora
tories uses an ac-dc digital multimeter and a 
precision thermistor probe to verify tempera
ture control calibration in a computer-di
rected analyzer. The system performs analy
tical chemical analysis by measuring 
react ion rates and final light absorbancy, 
both of which are temperature-dependent. 
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1. Thermocouples. For a type J thermo

couple operating at a temperature of 300° 
C, the. readout voltage resolution must be 
equal to the thermocouple output per ·c 
(approximately 54.5 microvolts per °C from 
the graph) multiplied by the desired tem
perature resolution . 

entails using a readout that's much more expensive than 
the transducer. Often a sensitive digital multimeter 
turns out to be the best choice, especially for the labora
tory, since it can be used with most temperature sensors. 

Thermocouple instrumentation 

For maximum flexibility, a readout for use with 
thermocouples should indicate their actual voltage out
put rather than translate it into temperature, since the 
output level and linearity of different thermocouples 
vary considerably. A readout that indicates degrees will 
work only with one type of thermocouple- and some
times even thermocouples of the same type must be in
dividually calibrated to account for slight variations in 
composition. But if a standard thermocouple type is 
used in conjunction with a 0°C reference, its output 
voltage can be directly translated into temperature from 
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ISA type Pair compos1t1on 

B Pt70- Rh30/Pt94- Rh6 

Chromel/Constantan 

Fe/Constantan 

K Chromel/Alumel 

R Pt87- Rh 13/Pt 

s Pt90- Rh 10/Pt 

the conversion charts published by the National Bureau 
of Standards and others. 

For most thermocouple applications, a sensitive dig
ital multimeter (DMM) or digital voltmeter (DYM) is the 
best choice. Both are rapid, precise, and automatic and 
can readily detect even small shifts in temperature. In 
addition, some DMMs and DVMs provide an analog out
put to drive a chart recorder. 

If the instrument has a digital output {BCD), data may 
be recorded on a printer or fed directly to a computer 
for analysis and, perhaps, process control. When a com
puter is used, conversion of thermocouple output to 
temperature becomes especially simple, since the NBS 
tables can be stored in memory. 

Analog microvoltmeters and nanovoltmeters are of
ten preferable, however, where sensitivity to extremely 
small temperature differences is required, perhaps to 
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1 3y, 
0.1 4y, 
0.01 5y, 

AT(° C) DIGITS 
RESOLUTION REQUIRED 

AT(° C) DIGITS REQUIRED 

1 2 
0.1 3 
0.01 4 
0.001 5 

0.001 °C, or where only two-digit resolution is needed. 
Usually, though, these instruments have only an analog 
output and lack a digital output. 

Some limiting factors 

Any readout, however, will limit temperature resolu
tion if its voltage resolution, input drift, or various 
spurious signals are larger than the smallest significant 
voltage change generated by the thermocouple. 

The voltage resolution of a readout can be no better 
than the input peak-to-peak noise since the device, 
whether digital or analog, is basically an amplifier. 
Most thermocouples have an output of more than 10 
microvolts per °C, (Fig. 1), so that instruments with a 
peak-to-peak input noise of less than 0.1 microvolt can 
resolve temperature differences as small as 0.01 °C. 

Input drift may limit temperature resolution if mea-

Electronics/November 28, 1974 

2. Required digits. Type J thermocouple 
operating at 300 ·c requires at least four 
digits on a readout for a temperature resolu
tion of 0.1 • C. 

surements occur over a number of minutes. In order to 
be detected, the temperature changes must produce a 
change in thermocouple output that is larger than the 
readout input drift. 

The problem of ground-loop interference will be sim
plified by an instrument with a floating input. Such an 
input reduces the spurious signals that result from 
ground potential (voltage) variation in systems with 
multiple-grounding points. In some cases, these signals 
may be equal to or even larger than the thermocouple 
output voltage. 

Other spurious signals that may also be sensed 
electromagnetically by the thermocouple circuit loop in
clude line frequency or harmonics of the line frequency, 
both termed normal-mode noise. Shielding, though ef
fective, is often inconvenient or difficult to accomplish. 
But if shielding is to be avoided, a high normal-mode 
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MAXIMUM TEST CURRENT 
FOR REQUIRED TEMPERATURE 
RESOLUTIO N ANO VARIOUS 
SAMPLE DI SSIPATION 
CONSTANTS. 
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3. Meter compa.Ublllty. This graph indicates whether or not a resistance meter will be compatible with a particular thermistor or resistive 
thermal device. Assume the thermistor specifications list a dissipation constant of 1,000 mW /°C. If the desired temperature resolution is 
0.01 • C, this combination will determine a maximum test current line (see the righthand side of the graph). Find the intersection of th is line 
with a vertical line corresponding to the transducer resistance at the temperature to be measured-1 oa ohm in this example. A horizontal line 
extending from this point to the ordinate indicates that the thermistor is capable of handling approximately 5 mA. But many multimeters spec
ify voltage drop instead of resistance. So in order to find the allowable voltage drop across the thermistor, extend a line from the intersection 
paral lel to the voltage-drop plots. The maximum allowable voltage drop across the device is in the region of 5 V. 

rejection ratio (NMRR) is essential since such voltages 
typically are orders of magnitude larger than thermo
couple outputs. 

Similarly, a high common-mode rejection ratio 
(CMRR) is required to avoid common-mode noise- the 
disturbance from signals generated electromagnetically 
between ground and the thermocouple circuit. 

The measurement of temperature can be combined 
with its control when the DMM has an electronic trip 
feature. As the thermocouple output crosses preset lev
els, the built-in relay contacts will automatically switch 
ovens or other external devices and controls. A DMM 
with 1-microvolt resolution and both high-limit and 
low-limit trips can be used with most thermocouples to 
regulate oven temperature to better than 0.1 °C. 

If temperature difference rather than magnitude is to 
be measured, either an analog or digital microvoltmeter 
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or nanovoltmeter may be used. However, the analog in
strument may provide the optimum balance between 
sensitivity and economy, without sacrificing conve
nience and speed. The most sensitive analog units have 
input noise of less than 0.001 microvolt (so that their 
resolution is better than 0.0001 °C for thermocouples 
with outputs of greater than 10 v /° C). Amplifying 
micro- and nanovoltmeters usually have recorder out
puts to allow continuous monitoring. 

To select a meter for a thermocouple, find the inter
section of the operating temperature with the appro
priate thermocouple curve on Fig. l. This determines 
the output voltage per degree centigrade delivered by 
that thermocouple. The necessary voltage resolution of 
the readout is simply this figure multiplied by the de
sired temperature resolution in °C. 

If actual temperature, in addition to temperature 
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change, must be measured, a digital instrument may be 
required. (An analog instrument can only indicate the 
equivalent of about two digits). Figure 2 shows the min
imum necessary number of digits for thermocouples ref
erenced to 0°C. The minimum number of digits is the 
number required to display both the quantity being 
measured and a change equal to the desired resolution. 
This figure is determined by the ratio of the thermo
couple output (at the appropriate temperature) to the 
change in output that corresponds to the temperature 
resolution desired. 

On Fig. 2 find the intersection of operating tempera
ture with the appropriate thermocouple graph. In the 
section where this point falls is a table that lists the re
quired number of digits next to the desired temperature 
resolution. For example, a type J thermocouple oper
ating at 300°C with a desired resolution ofO.l °C will re-
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4. Thermistor or RTD readout This graph 

can be used to determine the ratio of re
quired voltage resolution to transducer tem
perature coefficient for the desired tempera
ture resolution , assuming a thermistor or 

RTD drawing the maximum test current 
allowed by the self-heating limitations. Sup
pose the desired temperature resolution is 
0.01 ' C, transducer resistance is 10 ohms, 
and the power dissipation constant is 1 O 
mW !'C. Choosing the desired temperature 
resolution band (see right side of graph) , 

draw a line perpendicular to the power dissi
pation axis from the point corresponding to 
the specified dissipation constant of the 
transducer until it intersects the 10-ohm ver
tical. Then extend a line horizontally from 
this intersection to the ordinate. This defines 
the ratio as approximately 3.5 x 10-4. The 
required voltage resolution will be this figure 
multipled by the specified transducer tem
perature coefficient. 

quire a 4-digit meter. An addition digit may be neces
sary for consistency with the decade calibration of most 
instruments. 

RTD Instrumentation 

Resistive thermal devices frequently do not involve 
low-level signals. Nonetheless, the above remarks on in
put isolation, normal-mode rejection, and common
mode rejection apply to instrumentation for RTDs also. 

To find the resistance of an RTD, a known current is 
passed through it and the resultant voltage drop mea
sured. Often a digital resistance meter or digital mul
timeter will do the whole job. If high accuracy is not re
quired, the interpretation is relatively simple, because 
RTD resistance is nearly linear with temperature. 

However, transducer self-heating or sensor power dis
sipation can pose problems, particularly when more ac-
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5. Required digits for thermistors. Since 
most thermistors have a beta between 3,000 
and 5,000, this graph can be used to directly 
determine the number of digtts required . For 

a desired temperature resolution of 0.1° C 
and an operating temperature of -133°C the 
intersection will lie in the 2-digit band. The 

ratio of thermistor resistance to necessary 
resistance resolution is between 400 and 
600. Dividing the thermistor resistan'ce by 
this ratio gives the resistance resolution re
quired of the measuring instrument. 

curate or precise measurements are required. Trans
ducer self-heating determines the amount of power a 
transducer can dissipate, without its temperature being 
changed from ambient by more than the temperature 
resolution desired. This sets limits on the test current. 

The smaller the temperature difference to be re
solved, the lower the permissible test current. Low test 
currents, of course, mean low voltages, so microvolt and 
even nanovolt sensitivity may become necessary. 

Most digital multimeters have built-in precision cur
rent sources that are switched into the circuit automati
cally on resistance ranges. Such meters make excellent 
readouts for RTDs, provided the test current is not exces
sive for the transducer's rating and for the temperature 
resolution desired, and provided the instrument has 
ample digital resolution (number of digits). 

For RTDs, first determine whether an available resist-
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TEMPERATURE 
RESOLUTION t.T 

• o.01 °c 

• o.1°c 

ance meter can be used or whether a separate current 
source and voltmeter must be used. To establish if a 
resistance meter is acceptable, look up self-heating in 
the RTD's specifications and then multiply this by the 
temperature resolution desired to obtain the maximum 
power dissipation. Next go to Fig. 3, which plots max
imum test current as a function of transducer resistance 
for a range of power-dissipation values and temperature 
differences. Voltage drops for various test currents 
across the transducer are also indicated. 

On Fig. 3 select the transducer power-dissipation
constant and temperature-resolution combination at the 
right of the graph. The intersection of this line with a 
vertical line representing the transducer resistance (at 
the appropriate temperature) determines test current as 
read at the left of the graph. A check of the manufac
turers' specifications will show whether the digital mul-
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TRANSDUCER SUMMARY 

TRANSDUCER THERMOCOUPLES 

Temperature range - 270° C to 2865° C 

Output 50 µV /° C to 80 µV/° C 

Repeatability and resolution 

Short-term 0.1 ° C (0.001 ° C possible) 

Long-term 0.1 ° C 

Accuracy 0. 1° C (0.3° C typical) 

timeter has a resistance range compatible with this max
imum test current. 

Assuming the resistance range to be compatible, then 
it is necessary to ensure that the DMM has enough digits. 
For RTDs, the minimum number of readout digits is de
termined by the temperature coefficient of resistance 
(transducer output) and the desired resolution of tem
perature difference. This number of digits, D, is the 
smallest integer equal to or greater than N, which can 
be found from: 

N = log(l ltc) + log(l 16.T) 

where 6.T is the temperature resolution and tc is the 
temperature coefficient for the RTD. For platinum RTDs, 
tc = 0.0039 ohms/ohm-°C, so that N = 2.5 + 
log(l/6.T). Therefore, the number of digits required for 
a platinum thermometer is as follows: 

6.T(°C) D 
1.0 3 
0.1 4 
0.01 5 

Similar tables can be constructed for other RTDs. 
Note that an additional digit may be necessary for con
sistency with the decade calibration that's found in most 
instruments. 

In some cases, the built-in resistance range of avail
able digital multimeters may use more current than per
mitted by self-heating limits. If so, a separate low-level 
current source must be used in combination with a dig
ital or analog micro- or nanovoltmeter. 

The current, I, must be set to a value equal to or less 
than the maximum current as determined from Fig. 3. 
From the manufacturer's specifications, determine the 
resistance, R, of the RTD over the appropriate tempera
ture range. Then use V = IR to calculate the full volt
age developed by the test current. 

If the current used is the maximum test current 
allowed by self-heating limitations, the required voltage 
resolution can be found from Fig. 4. Select the tempera
ture-resolution band that applies to the application (see 
right side of graph). Within the band, find the RTD dissi
pation constant on the slanting axis. Extend a perpen
dicular from this axis until it intersects the vertical rep
resenting the transducer resistance at the temperature to 
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RTD's THERMISTO RS 

- 273° C to 1050° C - 272° C to 315° C 
typica l - 90° C to 150° C 

0.0005 nm0 c to 0. 5 nm 0 c 0. 1 Q / Q tO 1 Q/ Q O C. 
( 10 n to 3500 n at 0° Cl (10 Q to 10 MD. at 25° C) 

0.05° C (0.0002° C possible) 0.0001 ° C 

0.1° C 0.1° C (0.0 1° C possible) 

0.5° C (0.0002° C possible) 0.1° C to 0.2° C 
(0.01 ° C possib le) 

be measured. A horizontal from this point to the ordi
nate gives the required voltage resolution divided by 
the temperature coefficient of the RTD. This value times 
the temperature coefficient specified for the RTD is the 
required voltage resolution. 

If less than the maximum allowable current is used, 
the required voltage resolution must be calculated . First 
find the necessary resistance resolution from: 

6.R = R(tc)(D.T) 

Then calculate the required voltage resolution: 

6. V = J6.R 

Finally determine the minimum number of digits re
quired for the microvoltmeter. For DMMs, this is the 
smallest integer that's greater than or equal to N, where, 
as before, 

N = log(l ltc) + log(l !6.T) 

An extra digit may again be necessary for consistency 
with the decade calibration of most instruments. 

Thermistor instrumentation 

Considerations in selecting readouts for thermistors 
are much the same as for RTDs. However, because the 
thermistor is extremely nonlinear, there is a great deal 
more variation with temperature in the number of digits 
required to read a temperature to a particular resolu
tion. Figure 5 is a selection plot relating the minimum 
required number of digits to temperature, temperature
difference resolution, and thermistor beta and output. 

First select a band on the graph corresponding to the 
desired temperature resolution. The intersection of the 
operating temperature with this band gives the ratio of 
thermistor resistance to the necessary resistance resolu
tion. Dividing the thermistor resistance by this figure 
determines the resistance measurement resolution re
quired. The minimum required number of digits is read 
to the right of the graph. As before, an extra digit may 
be necessary for consistency with the decade calibration 
of most instruments. The test-current limitations in Fig. 
3 also apply to thermistors, and the meter must be 
checked for resistance range compatibility in the same 
way as for RTDs. D 
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Engineer's notebook _________ _ 

Gas and smoke detector uses 
low-leakage MOS transistor 
by Al Pshaenich and Roger Janikowski 
Motorola Semiconductor Products Inc., Phoenix, Ariz. 

With metal oxide semiconductor field-effect transistors 
(MOS FETs) that have very low leakage current, combus
tion gas detectors can now be inexpensively built to run 
on battery power. This type of detector consists of an 
ionization chamber and a solid-state amplifier. Besides 
sounding an alarm in the presence of gas or smoke, the 
detector warns when the battery is dying. 

An ionization chamber consists essentially of a collec
tor electrode extending into a metal chamber, which 
forms the other electrode. A minute amount of radio
active material in the chamber emits alpha particles 
that bombard the air molecules and ionize some of 
them. When an electric potential is placed across the 
electrodes, the attracted ions produce an extremely 
small current-in the range of 10 to 30 picoamperes. 
Combustion-gas molecules that enter the chamber tend 
to attach themselves to the ions. The enlarged ions 
move more slowly in the electrical field, reducing the 

~-------------------+12. 5 v 
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CHAMBER 
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a, 
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~---·t----to>< 500 kn 

2N5088 
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~-------------+12 . 5 v 

02 
MZ 4625 

1Mn 

05 
2N5088 

03 
1N5853A 

03 
MPS8598 

current across the electrodes of the detector. 
If the ionization chamber is placed in series with a 

high-impedance reference, the pair forms a voltage divi
der. When the current decreases in the presence of gas 
or smoke, the voltage across the reference element de
creases, and a comparator detects the change. 

In the battery-operated detection circuit in the dia
gram, Qi and Q z form a MOS-bipolar differential ampli
fier. Qi is a high-impedance buffer, which has an input 
leakage current of about 1.0 pA-at least one order of 
magnitude less than the chamber current, so that it 
doesn't load the circuit. The reference resistor Ri has an 
impedance approximately equal to that of the ioniza
tion chamber in the absence of smoke, thus setting the 
voltage at the FET gate to about 6 volts. The FET source 
current is about 30 microamperes, and the gate-to
source voltage is about 2 v, which places the source
the terminal connected to Rz-at 8 v. The threshold 
control, Ra, is set to back-bias Q z, typically at about 500 
millivolts. 

Tests with smoke levels at 2% and 4% obscuration 
produced a negative voltage shift at the buffer gate of 
about 2 v and 3 v, respectively. This is enough to turn 
off Qi and turn on Q z and Qa, which applies a logic 1 at 
one input of the NAND gate 1. This gate, together with 
inverter 2 and the associated discrete components, 
forms a nonsymmetrical astable multivibrator, which 

MULTIVIBRATOR 

lMn 

1 µF 

HORN 
DRIVER 

1N4001 

lkn 

+12.5 v 

04 
2N4403 

BATTERY· LEVEL MONITOR MULTIVIBRATOR 

Detector. A MOS FET transistor, Oi. with high input impedance monitors the voltage level at a divider, one half of which is an ionization 
chamber. Differential amplifier 0 1-02 picks up any decrease in th is voltage and triggers a multivibrator that sounds a pulsating alarm. Low 
battery voltage triggers a second multivibrator that uses the same horn to sound a " beep .. . beep ... beep" warning . 
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begins to oscillate when Qa turns on. In the multivibra
tor, the capacitor charges quickly and discharges slowly; 
while it is discharging, it causes the horn to sound via 
the inverter 3 and driver transistor Q4. The horn blows 
continuously for 2.5 seconds, then turns off for 0.2 sec
onds while the capacitor recharges. This pulsa ting 
alarm continues as long as smoke is present. 

A comparator, consisting of one transistor and two 
zener diodes, determines when the battery is low. Diode 
Dz carries only about 5µ,A , so that the base voltage at 
Q5 is about 3 v. The other diode, D3, couples the full 
change in battery voltage to the emitter of Q5. These 
diodes, which have zener breakdowns of about 4.5 v 
and 8.2 v , respectively, turn on and quickly saturate Q5 
when the voltage of the expiring battery sags to approx
imately 10.5 v. This drops its collector from near the 
battery voltage, maintained by D4 at the input of inver-

Pocket calculator converts 
to keyboard entry station 
by Fred W. Etcheverry 
SWRL Educational Research & Development, Los Alamitos, Calif. 

A low-cost data-entry device can be built from a pocket 
calculator, without disturbing its calculator functions, 
by connecting a few wires from easily located internal 
points to a few simple logic circuits. 

In a typical calculator, the keyboard is a matrix 
switch. When power is on, the rows of the keyboard are 
rapidly and continuously scanned in sequence. Depress
ing any key makes a connection from one row circuit to 
one column circuit; the particular combination of row 
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ter 4, to about 2.5 v, which is below the threshold of 
NOR gate 5. This is part of another astable multivibrator 
that also blows the horn via the same driver. But this ca
pacitor is larger, and the network charges it slowly and 
discharges it quickly, so that the horn makes a 1-second 
toot every 23 seconds. This alarm is not only distinctly. 
different from the smoke alarm, but it also conserves the 
energy remaining in the battery. 

A single complementary-MOS integrated circuit, 
MC14572, can be used to build the four inverters, one 
NAND and one NOR, from which the two multivibrators 
are assembled. The other components in the multivibra
tors, and those in the smoke-detection and the battery
monitor circuits, are discrete. D 

Engineer 's Notebook is a regular feature in Electronics . We invi te readers to submit original 
design shortcuts, calculation aids, measurement and test techniques, and other ideas for 
saving engineering time or cost . We'll pay $50 for each item published. 

and column identifies the key and, in the calculator, ini
tiates a function such as entering a digit into a register 
or executing an arithmetic operation on previously en
tered numbers. 

Bringing the row and column signals outside the cal
culator to similar external logic circuits permits the key 
to be similarly identified and can initiate another func
tion. 

As shown in Fig. 1, two 1-out-of-N encoders convert 
the row and column signals into unique combinations 
of bits. All column signals go through an OR or NOR 
gate, then through a delay, and finally to a re
triggerable one-shot circuit. The delay insures that the 
column signal is neither a legitimate key depression that 
has just caught the trailing edge of a scanning pulse, nor 
a spurious noise pulse. As long as any key is held down, 
the one-shot is repeatedly retriggered, providing an 
n-key rollover function to protect against accidental 
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1. Keyboard functions. Standard row-and-column signals from a calculator keyboard can be encoded into a data word and stored in a reg
ister for gating onto a bus to any kind of dig ital system . Al l added components are standard integrated circuits. 
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YEW INSTRUMENTS FOR PERFECTION 

True rllls Voltage, 
Current and Power 
Ineasureinents 
all at 0.25% accuracy 
The YEW Type 2504 Digital AC Meter has been espe
cially developed to solve the complex problems of ac
curate measurement of non-sinusoidal waves. Type 2504 
is packed into a compact modular case and used as a 
general-purpose digital instrument for the measurement 
of power and the true rms value of voltage and current. 
Operation by front panel pushbuttons is extremely simple 
and negligible instrument loss is featured. 
Type 2504 includes our patented feedback time division 
techniques and pulse width modulation counting method 
whose excellence have been well proven in the YEW 
Type 2885 Standard Digital Wattmeter (accuracy of 
0.02% at 50 to 60Hz). Type 2504 employs a versatile 
plug-in module system which permits the selection of a 
variety of input ranges and functions : single
or multi-range inputs, direct or normalized 
reading, remote control, analog and BCD 
outputs, etc. 

Main Specifications: 
Main Body 
• Max. Reading: 11900 
• Units Marks : V, mA, A, W and kW 
• Dielectric Strength : 2,500V AC between 

input terminals and case 
• Types Available : W. V-A. V-A-W measure

ments by either direct or normalized (rated 
input displayed as 1.0000) reading 

Plug-in Input Modules 
• Types Available : Single-range module ; 100V 

15A (500W), Multi -range module : 30V/ 
60V / 100V / 150V / 300V. 0 .5A / 1A / 2A 
5A/10A (15W to 3,000W) 

•Resolution: 10mV/ digit, 0 .1mA/ digit, 
10mW/ digit 

•Accuracy: ±0.25% of range 
•Frequency Range : 25Hz to 1 kHz 

[ y E w) vOKocGAWA
0

ELECTRljc WORKS, LTD~ 
Yaesu-Mitsui Bldg .. 5-7 Yaesu. Chuo-ku. Tokyo 104, Japan Phone: 274-6511 Telex: J28544 YEWTOK 

Overseas Offices: • YEWTEC CORPORATION , 1995, Palmer Ave .. Larchmont , New York, 10538. U .S.A . Phone: 914 -834-3550. Telex: 7 10-566-1104 • YEW EUROPAISCHES 
VERBINDUNGSBURO. 2000 Hamburg 26, Hammer Landstrasse, 761.0 .G .. Germany. Phone: Hamburg 2191310. Telex: 1.J.211435 YEW D (for domestic ca ll , omit " 41 ") 
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multiple key depressions. The rise of the one-shot's 
output stores the encoded data corresponding to the key 
depressed-the first, if more than one-into a set of flip
flops. From these the data is available for use in any 
system requiring the keyboard entry. 

A specific interface based on a Bowmar MX-50 calcu
lator is shown in Fig. 2. The keyboard on this calculator 
has 18 keys in a 5-by-4 matrix, requiring a total of nine 
external connections to bring out the row and column 
signals. These are numbered Pl through P9, left to right 
as seen on the keyboard with the display facing up, af
ter the calculator's cover is removed. 

Each of the nine lines is connected to a voltage divi
der and a transistor to convert the calculator's MOS sig
nal level to TTL. The new levels are inverted and en
coded by five NAND gates in two res-all of a triple 

3-input and half of a quadruple 2-input-and stored by 
five D-type flip-flops (two per re package) in such a way 
that every key turns on at least one flip-flop, as shown 
by the encoder output listings in Fig. 2. 

Meanwhile the four column lines are delayed by an 
RC network that filters out any spurious or trailing-edge 
pulses and triggers the one-shot. Its rise stores the data 
in the five flip-flops, and turns on a sixth flip-flop to in
dicate that the data word has been stored. An external
data strobe signal repeatedly attempts to set a seventh 
flip-flop , but is unable to do so until the latter has been 
conditioned by the sixth one. The seventh flip-flop 
transfers the data onto an external bus through a set of 
open-collector gates, and indirectly clears the whole 
register and, via another one-shot, prepares the data 
entry station for another key signal. O 
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2. lmplementatlon. Parts of 12 integrated circuits packages, plus a few discrete components , bring keyboard signals out to external bus. 
Only one external signal-the data strobe-is required ; it sets the data on the bus and clears the reg ister. 
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Buy semiconductors 

now and save 

Low-power Schottky 

TTL gets 

better and better 

How really to build 

a tone-burst generator 

from a 556 IC timer 

Now there's a kit for 

bipolar LSI systems 

Automotive electronics 

standards in the works 

Engineer's newsletter ___ _ 

With supplies plentiful in a soft electronic-components market, smart 
shoppers are finding that it's bargain time once again at the semicon
ductor supply houses. Some shoppers say prices are now at rock bot
tom- both for digital and analog circuits in big and small quantities. 
Here are some sample prices being reported around the industry: 
small-scale TTL, 10 to 15 cents per gate ; MSI TTL, 15 cents per gate ; op 
amps, like the 741, down from 55 to 60 cents to a low 26 cents in a mini
dip package; voltage regulators selling at $1.25, down from $2; l 103s in 
the $2-3 range, and static 1,024-bit RAMs, $3 to $4. 

It's hard to beat the speed-power product (IO nanoseconds at 2 milli
watts) that's made low-power Schottky TTL today's fastest-growing 
standard logic family-and now it's getting even harder, as semicon
ductor suppliers learn how to cut gate delays while keeping power con
sumption at the same level. Fairchild's 9LS family, for example, which 
is specified at 5 ns and 2 mw, will be joined this month by a 5-ns 
Schottky family from Raytheon. And TI, too, is now rumored to be 
considering a 5-ns "A" version of its own. 

You may have discovered that the hookup recommended in the Signet
ics' applications manual for building a tone-burst generator from the 
company's ubiquitous 556-type dual IC timer does not work at all. But 
don't blame the dual timer- the real culprit is a typographical error in 
the wiring diagram, says William D . Kraengel, Jr. , of Ground Systems 
Engineering in Valley Stream, N.Y. 

A tone-burst generator is little more than a gated astable multivibra
tor. One of the timers is wired as a one-shot, while the other acts as an 
astable . In response to an input trigger, the one-shot will produce a 
pulse that turns on the astable, which, in turn, generates a burst of 
pulses. With the Signetics' setup, the astable is incorrectly gated 
through its trigger input. Instead, the astable should be gated through its 
reset input, and its trigger input should be tied to its threshold input. 

We've seen several MOS microcomputer design kits recently, but Intel's 
kit for developing Schottky bipolar LSI systems is the first of its kind to 
come to our attention. For $720, Intel says, you get enough computing 
elements to build a high-performance 16-bit CPU or controller and 
enough other devices, device documentation, and design aids to design 
other systems. The company also promises to send kit buyers updated 
documentation and selected new members of the family during 1975. In
tel's address is: 3065 Bowers Ave. , Santa Clara, Calif. 9505~. 

If you yearn to be a supplier to the automobile industry, better check 
out some key standards being proposed by subcommittees of the Society 
of Automotive Engineers, 2 Pennsylvania Plaza, New York, N. Y. 10001. 
They include "Environmental practices for electronic equipment de
sign" and "Electromagnetic susceptibility test procedures for vehicle 
components." - Laurence Altman 
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This Model 30 
portable function generator 
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New products ___________ _ 

Schottky components are byte-sized 
Family of bipolar MSI and LSI devices has 8-bit organization for easy 
interfacing with 8- and 16-bit microprocessors; many in 20-pin DIPs 

by Michael J. Riezenman, New Products Editor 

As higher-performing LSI processors 
became generally available, design
ers were able to score great ad
vances in control and data-commu
nications systems. But a gap existed 
between the available interface and 
control components and those 
needed to work with the processor 
chips. This gap has made it neces
sary to hunt through a catalog of 
standard TIL devices to find the 
product that most closely approxi
mated the desired function. Texas 
Instruments intends to fill this gap 
with a line of components designed 
specifical!y for the desired functions 
[Electronics, Nov. 14, p. 29]. 

A unique feature of many of the 
components is that they are orga
nized in byte-size segments (by 
eights rather than by fours) for eas
ier interfacing with 8-bit and 16-bit 
microprocessors. Also, they are typi
cally much faster than any of to
day's microprocessors, making them 
suitable for high-speed data-com
munications-an application for 

which many of today's devices can't 
measure up. 

The new products break down 
into two categories : memories and 
interfacing circuitry. The memories 
include read-only, programable 
read-only, first-in / first-out, and ran
dom-access. Among the interfacing 
circuits are octal latches, universal 
shift/storage registers, multiplexers, 
and counters. 

One of the most interesting of the 
new interfacing circuits is the model 
SN74S299 8-bit universal shift/ 
storage register. Although it has 
many potential applications, one of 
the most promising is a temporary 
storage device. As Richard L. Hor
ton, market development manager 
for digital circuits at Tl's Houston 
facility points out, "If you have data 
on a bus and an interrupt comes 
through, and you don't want to go 
through a memory cycle to send the 
data down to memory, you simply 
open up the register's input ports, 
and in 10 nanoseconds everything 

that was on the bus is stored in the 
byte register. When the interrupt is 
over, all you do is activate the tri
state control, and in 10 more na
noseconds you've driven the data 
back onto the bus and restored all 
the information." 

As Horton emphasizes, all of this 
temporary data storage can be done 
within the cycle in which the proces
sor is operating. No extra memory 
operations are needed. Thus, espe
cially for relatively slow micro
processors, the time savings can be 
significant. 

The shift register spans the fre
quency range from de to a min
imum of 50 megahertz (70 MHz is 
typical) making it approximately 10 
times faster than the fastest of to
day's bipolar microprocessors. The 
device, which draws a typical collec
tor current of 150 milliamperes, is 
packaged in a new 20-pin plastic 
dual in-line package with a 0.3-inch 
row spacing-that's half the width of 
the older 24-pin packages. Price of 

Fast Interface. Asynchronous first-in / first-out memory SN74S225 can handle data rates from de to approximately 30 MHz (20 MHz min
imum), making it an ideal interface between fast processors and slow peripherals. The data outputs can all sink 16 mA and supply -1 mA. 
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Where can you find 
a remote controlled 

cassette tape 
transport for under 

$100? 
For years, designers have been waiting for a high 
quality tape transport at a reasonable cost. Now the 
Phi Deck has arrived, the first American-made trans
port with features like complete remote control, quick 
head engagement, no tape coasting , battery or AC 
current operation, a capability for digital or analog 
signal recording and standard or non-standard speeds. 
But the features don 't stop there. It can play a C-120 
cassette with ease, has the fastest stop-start speed of 
any deck of its kind on the market, and because it has 
four separate motors, can be equipped to electronically 

sense the status of the tape, preventing 
any tape damage, ever. And the price 

is under $100 even if you buy just 
one. There are so many uses for 
a transport with this flexibility , it's 

a wonder someone didn't think of 
it before. 

PHI-DECK 
A PRODUCT OF I. I. I. 

An affiliate of The Economy Company , Educational Publishers 
Oklahoma City, Oklahoma 73125 ---------Call, write, or send the coupon to: G 

I Individualized Instruction Incorporated 
1901 N. Walnut 

I 
Oklahoma City, Oklahoma 73105 
(405) 528-8444 Ext. 76 

Please send me more information about I PHI-DECK. 

I Address ______________ _ 

I 
I 
I 
I 

I City State Zip__ I ---------Circle 132 on reader service card 

New products 

the SN74S299, which is available 
now, is $5.60 each in lots of 100 
pieces. 

Another important device in the 
new Schottky family, one that will 
become available in the first quarter 
of 1975, is the model SN74S373 oc
tal latch. This device, which consists 
of eight transparent D-type latches 
in a single package, is nothing less 
than a byte-size input/output port 
for a microprocessor. It provides full 
parallel access for loading and read
ing, has a Schmitt-trigger clock for 
high noise immunity, and has three
state bus-driving outputs. Typical 
propagation delay time is 4.5 ns; 
and typical collector current is 95 
mA. 

Among the ROMS and PROMS in 
the new family, perhaps the most 
significant is the 2,048-bit model 
SN74S471 programable read-only 
memory, which is organized into 
256 8-bit words. Like the universal 
shift register, the PROM comes in Tl's 
new high-density 20-pin package, 
has three-state outputs to drive data 
buses directly, and has high-imped
ance pnp inputs which reduce the 
address-buffer-drive requirements. 
The memory has a typical chip-se
lect access time of 15 ns, and a typi
cal address-select access time of 45 
ns. Typical power consumption per 
bit is 0.25 milliwatt. The ROM ver
sions of this PROM are the models 
SN74S271 and the SN74S37l. 

Since a fast interface is needed 
between slow peripheral devices 
and ever faster processors, the 
model SN74S225 asynchronous 
first-in/first-out memory is expected 
to prove useful to designers of 
equipment for applications such as 
real-time data processing. This 16-
word by 5-bit device can handle 
data rates-both input and output
from de to 30 MHz. Since even the 
fastest minicomputers don't transfer 
data any faster than about 10 MHz, 
this device has speed to burn in 
terms of today's requirements, but 
clearly will continue to be useful 
with forthcoming generations of 
bipolar processors. 
Texas Instruments Inc., Inquiry Answering 
Service, P. 0 . Box 5012, Dallas, Texas 
75222 [338] 
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We put 
the 

Guardian Angel 
TO 

THETESTI 

"Hey, Angel:' we said, "lots of engineers need a very small relay (like with all terminals 
on .1" grid for PC boards) but they want it to carry a big load (like up to 50 amps):' 

"Easy;' said the Guardian Angel. 
"Wait:' we said, "this relay must be very dependable (like for computers and business 
machines) but must be very low cost (like for the competitive appliance business):' 

"Not so easy;' allowed the Angel. 
"There's more:' we told her. "Engineers want this relay in dozens and dozens of 
variations (like 5 to 50 amps, SPST to DPDT and everything in between) . 
Oh, and AC or DC:' 

The Guardian Angel looked at us like we were nuts. 
"And while you're at it:' we went on, "give it a temperature range - 45°C to + 70°C ... 
life span over 10,000,000 operations ... and bring it in at about an ounce:' 

The poor kid just started to cry. 

"Look:' says we, "you're supposed to be THE Guardian Angel of engineers, 
so let's see you do your stuff. PASS US A MIRACLE, BABY!" 

DID THE GUARDIAN ANGEL SUCCEED? 
Or did she fall on her pretty patoot? 

SEE NEXT PAGE FOR THE EXCITING ANSWER f f f 
Electronics/November 28, 1974 Circle 135 on reader service card 133 



New products 

Components 

Capacitor has 
wide range 

Layered construction of 

film-dielectric trimmer 

broadens capacitance swing 

Because of its interleafed construc
tion and 'film dielectric, a new series 
of trimmer capacitors provides a 
wide capacitance swing and tight 
temperature coefficient at low cost. 
The film dielectric is basically a pol-

yimide/FEP sandwich, alternately 
layered with the trimmer's rotor and 
stator. The number of these alter
nated layers determines device ca
pacitance. 

The series 809-05 trimmers are in
tended for commercial/industrial 
applications. They are available in 
three nominal capacitive ranges : 1 
to 3.5 picofarads, 1.8 to IO pF, and 2 
to 18 pF. All have a working voltage 
rating of 300 v de, but they are 
tested to 600 v de. Their tempera
ture coefficient is -350 ppm/°C 
±150 ppm/ °C over the range of 
-40°C to + 125°C. At 1 megahertz, 
their Q factor is 1,000. 

The new 0.02-ounce trimmers are 
constructed for pc-board mounting 

134 

on a 0.1-inch grid. When seated, 
they measure 0.292 inch wide by 
0.264 in. thick by 0.36 in. high. The 
outside case is made of polysulfone, 
and the screwdriver adjustment can 
be located at the top and/or bottom 
of the units. The brass rotor has 
gold-plated contacts, while the sta
tor is silver-plated brass. 

The settability of the trimmers is 
quite good because of their light
torque adjustment. For the l-to-3 .5-
pF unit, the required torque ranges 
between 0.15 and 2.0 ounce-inches. 
For the l.8-to-10-pF unit and the 2-
to-18-pF unit, it lies between 0.35 
and 2.7 oz-in. 

Unlike competitive ceramic trim
mers, the series 809-05 film-dielec
tric devices can be dropped without 
sustaining damage. A trimmer made 
with a ceramic dielectric, which is 
brittle by nature, tends to chip or 
crack when dropped. 

The new film trimmers cost 5 5 to 
65 cents in quantities of 10,000 or 
more. Delivery time varies from 
stock to six weeks. 
Mepco / Electra , Inc., Columbia Rd ., Morris
town , N.J. 07960 (341) 

Aluminum capacitors cost 

40% less than tantalums 

A line of aluminum solid-electro
lytic capacitors resembles tantalum 
units both electrically and physi
cally, yet costs up to 40% less for a 
given value of capacitance. The 
square devices are available in nine 
capacitance values-ranging from 
0.1 to 2.2 microfarads-and in three 
voltage ratings. The working volt
ages are 10, 16, and 25 volts, with 
respective surge voltage ratings of 
13, 20, and 32 v. Price of the 0.22-

µF, 10-v capacitors is $59 per thou
sand in lots of I 0,000. Delivery is 
from stock. 
International Importers Inc. , 2242 South 
Western Ave . Chicago, Ill. 60608 (344) 

Proximity switch senses 

only nonferrous metals 

The solid-state Tepco 500 series 
proximity switch is unaffected by 
ferrous materials, but is sensitive to 
nonferrous metals . The device , 
which operates directly from 120 
volts ac, will typically sense alumi
num at 0.25 inch and will switch up 

to 100 watts of power. The sensors 
are sensitive at their front faces only 
and are offered with both normally 
open and normally closed output 
contacts. Packaged in a steel hous
ing 1 in. in diameter and 3.25 in. 
long, the switch will accept standard 
0.5-in. conduit fittings . 
Technical Electronic Products Co., 52500 
Southdown Rd ., Utica, Mich . 48087 [345) 

Mercury-film relay 

is not position-sensitive 

A miniature mercury-film relay pro
vides bounce-free switching of cur
rents from a few picoamperes up to 
2 amperes. Unlike conventional wet 
mercury relays, the film device is 
not position-sensitive ; it provides a 
contact resistance of less than 150 
milliohms regardless of orientation. 
The relay is mounted in a 16-pin 
dual in-line package measuring 
0.413 inch high by 0.787 in. long by 
0.433 in. wide. The model DL is her
metically sealed for long life : it is 
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We said, 
"OK, Angel, 

PASS US 
MIRACLE" 

IT'S SMALLee• all terminals 
on . l" grid spacing for standard PC board, 
weighs about an ounce. 

IT'S BIGeee carries 5 to 50 AMPS 
with a life expectancy over TEN MILLION 
operations. 

IT'S HIGH ••• in quality to 
meet uncompromising dependability 
demands. 

IT'S LOW ••• in price to keep 
your product competitive. 

IT'S VERSATILE ••• 
DPDT, DPST-NO; DPST-NC, SPOT, 
SPST-NO; SPST-NC ... 5 to 50 amps, 
AC or DC. Solders right on PC board ... 
or use mating socket. 

Way to go, Angel. .. way to go! 
SEND fOReee the complete story on the new 1360 ... 
plus all the other miraculous Guardian Relays. Circle the reader 
service number for your just-off-the-press 1974 REI.AV CATALOG. 



AMP g.ves you 60 minutes to put 
3,000 sockets in their place. 

Because that's all the time you need 
with our high-speed socket applicator. 

The sockets themselves give you easy pluggability. 
And easy mounting 

of leaded devices 
such as transistors, 

crystals, plug-in 
relays and integrated 

circuit packages. 

AMP sockets have closed or knockout bottoms, 
plus posted versions. They can take round or 
rectangular leads. And their low profile offers high 
packaging density. Gold- and tin-plated sockets are 
available, and all have excellent solderability. 

So if you want quick, reliable loading of miniature 
spring sockets into dielectric panels, at low applied 
cost, call (717) 564-0100. Or write AMP Incorporated, 
Harrisburg, Pa. 17105. 
AMP is a trademark of AMP Incorporated. 

~NIP 
INCORPORATED 
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EUROPE 
Austria - AMP Austria. Branch of AMP 
Deutschlancl G.m.b. H .. Markgraf-Ruediger Str. 
6-8. l 150 Vienna. Phone: 924 19 l/92 
Belgium- AM.P Belgium. Branch of AMP
Hollancl N. V.. Rue de Brabant 62-66. Brussels. 
Phone : 19.36.07 
France- AMP de France. 29. Chaussee Jul es
Cesar. Boi te Postale No. 39. 9530 1-Pontoise 
(Val cl ' Oise). France. Pho ne : 464-92-20. 
464-92-30 
Germany- AM.P Deu tschlancl G.m.b.H .. 
Amperestrasse 7-l l. (-{)7 Langen. B. FFM .. 
West Germany. Pho ne: (06103) 709 1 
Great Britain - AMP of Great Britain Limited. 
Ten11inal Ho use. Stanmore. Midd lesex. 
England . Phone: 0 1-954-2356 
Holland - AMP Holl and N. V .. Papierstraat 2. 
's-Hertogenbosch. Holl and. Phone: (04 1001 
2522 1 
haly- AMP It ali a S.p.A.. Via Fratell i Cervi 15. 
10093 Coll egno (Torino) . Ital y. Phone: 785-656 
Spain - AMP Espari ola. S.A .. Apartado 5294. 
Pedro IV. 49 1. 495. Barcelona 5. Spain. 
Pho ne: 'V.)7-75-50 
Sweden - AM P Scandinavia AB. Datavagen 5. 
175 00 Jako bsberg. Sweden. Mailing Address: 
Fack S- 175 20 JARFALLA I. Sweden. 
Pho ne: 0758/ 104 00 
Switzerland - AMP A.G .. Haldenstrasse I l. 
6006 Luzern . Switzerland. Phone:(~ I) 23542 1. 
235422. 235-123 

NORTH AMERICA 
Canada - AMP OF CANADA LTD .. 20 Esna 
Park Drive. Markham. Ontario. Phone: 
416-499- 125 1 
Mexico - AMP de Mexi co. S. A .. Apartado 
Posta l 179. Naucalpan de Juarez. Eclo. de 
Mexico. Pho ne: Mexico City 576-41-55 
Puerto Rico - AMP OF CANA DA LTD .. 
677 Cale de Diego. Rio Piedras. Puerto Rico 
00924. Phone: (809) 766-2346 
United States- AM.P Incorporated. 
Harrisburg. Pa. 17 105. Phone: 7 17-56Hl l00 

SOUTH AMERICA 
Argentina - AMPS. A. Argentina 4 de Febrero. 
76 Villa Zagla - SAN MARTIN. Buenos Aires. 
Arge ntina. Phone: 752-46 12 
Brasil - AMP do Brasil Ltda .. Rua 7 de Abril 
355. Sao Paulo. Brasil. Phone:.335204 

PACIFIC 
Australia - Australian AMP Pty. Limited. 
155 Briens Road. North mead. N.S. W. 2152 
Australia. Mailing Address: P.O. &>X 19.J . 
Baulkham Hill s. N.S. W. 2153 Australia. 
Phone: 630-7377 
Japan - AMP(Japan ), Ltd .. No. 15- 14. 7-Cho me. 
Roppongi Minato-Ku. To kyo. Japan. Pho ne : 
404-7 17 1 

Fo r AM.P products and services in most o ther 
countries. the re's a ne two rk o f official 
distributors. To get more informa1ion about 
them. please write: AMP International Division. 
Harrisburg. ?a . 17105. USA. 

ANIP 
INCORPORATED 
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New products 

rated for more than five million op
erations at 1 A, 24 v de, and it can 
go more than 50 million operations 
at 10 microamperes, 100 millivolts. 
Both of these figures are for direct 
current and resistive loads. The 
model DL is available in four differ
ent coil voltages: 5, 6, 12, and 24 v. 
Corresponding operating powers 
are 385, 400, 410, and 440 milli
watts . 
Arrow-M Corp ., 250 Sheffield St., Mountain

side , N. J . 07092 [343) 

Metal-film resistors 

are 1 00% tested 

The MR series of metal-film resist
ors is 100% screened by means of a 
proprietary third-harmonic distor
tion test, at no extra cost to the user. 
Available in 0.5- and 0.25-watt sizes, 
the resistors are offered with 1 % and 
2% tolerance ratings and are sup
plied either on lead tapes or on 
reels. Equivalent to the manufac
turer's military type Rl07 and Rl20 
resistors, the new components have 

\ 
\ 

\ 
I 
f 

I 
I 

the added advantage of being 
flame-retardant. 
Mepco / Electra Inc., Columbia Rd. , Morris

town , N. J. 07960 [346) 

Low-profile relay permits 

0.5-inch board spacing 

A lightweight, low-profile relay for 
use on printed-circuit boards per
mits board spacings as close as 0.5 
inch center to center. The model 
TIO weighs only 30 grams and mea
sures 0.375 in. high. It is a four-pole 
Form C device with a contact life 
expectancy of at least 50 million op-

erations at no load to 50,000 oper
ations at full rated load. Initial con
tact resistance is 50 milliohms or 
less. The contacts are made of gold
flashed silver and are rated at 0.1 to 
3.0 amperes at 30 v de resistive. Coil 
voltage ratings are 6, 12, 24, 36, and 
48 v de. The relay will pull in at 75% 
of the rated coil voltage and has a 
power requirement of 800 milli
watts. Pricing of the relay can be as 
low as $3.06 in large quantities. 
Potter & Brumfield Division , AMF Inc., 1200 

E. Broadway, Princeton, Ind. 47670 [347) 

Capacitors have strong leads 

for automatic insertion 

A line of conformally coated axial
leaded ceramic capacitors features 
exceptional lead strength- making 
the devices suitable for use with 
automatic insertion equipment. The 
Blue Dart line is offered in two 
physical sizes covering the capaci
tance range from 10 picofarads to 
0.12 microfarad. Special attention is 
given to the application of the con
formal coating to prevent the drip
down or "pants leg" commonly 
found on axial-lead dipped capaci
tors. 
Emcon , A Division of Illinois Tool Works Inc ., 

11620 Sorrento Valley Rd ., San Diego, Calif. 
92121 [348) 
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Who will be your top 
\bur Advertising 

5 thoughts on 
why and how the 

Electronics 
Tuchnology 
Marketing 
burden is 

shifting from 
direct selling 
to advertising. 

Nobody can afford 
market coverage at 
$66,680 per thousand. 

The mathematics of selling dic
tate that we can no longer afford 
to add market coverage just by 
adding salesmen. What we have 
to do is make the salesmen we 
have a lot more effective. The 
evidence is all around us: 

• The average cost of an in
dustrial salesman's call has gone 
from $42.92 to $66.68 in the last 
six years. 

• The potential customer 
base for electronics technology 
has more than doubled in the last 
10 years, and may very well 
double again in the next 5. Can 
we afford to redouble our sales 
staffs? 

• A typical sales engineer 
calls regularly on fewer than 50 
individuals per year. So if you 
have a big sales force-say 100 
people-you are regularly con
tacting fewer than 5,000 out of 

the more than 150,000 people who 
are making decisions for and 
against you every day. In the 
U.S. alone. 

• A typical sales engineer 
spends only 3 hours and 53 min
utes per day across the desk from 
a customer. That's the good 
news. The bad news is how that 
time is spent-explaining again 
what your company does for a 
living, why it's a good company 
to do business with, the products 
you make, your position in the 
market, what you can do for the 
customer, going through the 
literature, showing the samples, 
and on and on. Not to mention 
last night's ball game and the 
joke every other salesman is 
telling that week. You can't afford 
to let this happen-you have too 
much invested in your sales 
engineer's time and skill. He 
must be employed at his highest 
efficiency. 

Selling is 
communicating. The 
trick is to p ick the 
right media. 

Salesmen are communications 
media just like publication ad
vertising, trade shows, catalogs, 
buyers' guides, and direct mail. 
In some ways they are the most 
effective media. But they are by 
far the most expensive. 

Once we accept the idea of 
salesmen as just one of many 
marketing communications 
media which we can select, we 
can begin to assign them the 
proper roles. And then assign the 
ad manager his proper role. 

The primary role of salesmen 
as communications media is 
selling: Closing in on and nego
tiating orders for known business 
potentials at known customers. 
Other good roles for salesmen 
are: Regular hot-lunch-and-love 
with key customer personnel, 
personal follow-up of well
qualified sales leads, negotiating 
complex specifications or custo-

mer requirements, providing 
product demonstrations that 
have been requested by the cus
tomer, checking major customer 
and distributor inventory levels 
to recommend adjustments, and 
handling major, serious com
plaints. 

Other roles for the salesman 
(not particularly productive but 
probably unavoidable) are: 
meeting the sales manager's air
plane, call reports, quarterly 
territorial forecasts, and pigeon 
at the sales-meeting poker game 

Communications medic 
roles to which your Ac 
Manager shoud be 
assigned include: 

• Identifying new customers. 
Use your advertising to help the 
new customer find you. Screen 
the inquiries carefully with 
letters, reply cards, and the tele
phone until you find an oppor
tunity worth the investment of 
$66.68. 

• Disseminating Information 
Use your advertising to get the 
customer to ask (under no 
pressure) for your catalogs, spec 
sheets, and applications notes. 

• Distributing samples. Ditto 
• Lining up demonstrations. 

If your product must be demon
strated to be sold, you can use 
your advertising to motivate the 
customer to request a demo. Ther 
your salesman can mop up. His 
batting average will be better 
than if he arranges the demos 
on his own. 

• Building knowledge about
and preference for-your com
pany. There's just no way your 
salesmen can do this. They don't 
have the time. Your advertising 
manager can do it. Inexpensively 
Do a little survey of your own. 
Ask your salesmen for a list of 
questions customers ask about 
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salesman next year? 
Manager. 

your company. If there are more 
questions than " What would 
you like to sell me today?'', you 
have an advertising opportunity. 

[] 

How your ad manager 
can sharpen your 
message and make 
your advertising more 
effective with direct-
response appeals. 

Whether you make the simplest 
~omponent or the most complex 
measurement system, see what 
you can do to "package" your 
advertised offering as if it could 
be sold on a direct-response basis. 

This will improve your cus
tomer's perceived ratio of 
benefits to price to risk and ease 
of purchase. And, your advertis
ing will work harder for your 
salesmen. Here's where your ad 
manager can really shine. 

For example: 
• Direct marketing approach 

leads to sale (either direct or 
through distribution) of low-cost 
instruments and components. A 
free-trial feature may be the key. 

• For higher-priced, more 
complex equipment and com
ponents, the direct-response 
message can trigger a request 
for demonstration, applications 
information, or performance 
data. A "no-obligation" feature 
could be useful. 

• For complex systems, or 
state-of-art components, direct
response appeals can motivate 
the potential new customer with 
a problem to find you (your sales 
organization probably won't 
find him) and to do so in the 
context of a specific solution you 
can provide. Following up this 
kind of request is where your 
salesman is most effective. 

• Another winning appeal is 
"direct marketing benefits" 

aimed at high-level technical 
management with an "over-the
shoulder" approach. ("Tear out 
thi s ad and send it to your design 
chief.") 

• An alternate approach is 
solutions-oriented, designed to 
hit the technology manager 
whe1·e he's hurting. ("If it would 
take you more than 20 minutes 
to design this filter , call us 
coll ect.") 

Other random 
thoughts on direct 
marketing appeals: 

• If your selling proposition is 
too complicated to be expressed 
in direct-response advertising, it 
may be too complicated. Period. 

• To be effective, direct
response advertising must be 
consistent. 

• In media selection, seek 
combinations of publications 
which give you the broadest 
possible coverage consistent with 
impact and continuity. 

• If publications do not per
form well in the direct marketing 
mode, don't use them for this 
purpose. 

• The tools you use to follow 
up on customers' direct responses 
(letters, phone calls, design kits, 
catalogs, etc.) are all expensive. 
But nowhere near $66.68 each. 
So do it right. 

Why am !telling you all this? 

First, because I'm tired of seeing 
advertising budgets wasted on 
vague objectives and messages 
when they could be invested to 
do a lot of things our over
committed sales staffs are trying 
to do now. 

Second, because I'm tired of 
seeing the ad manager having to 
justify his existence when he 
should be the key man on your 
sales team. 

Thi rel, because advertising is 
an important source of revenue 
for Electronics , and we will only 
succeed long term if electronics 
companies really take advan
tage of the economic power of 
advertising. 

Fourth, because Electronics is 
the premier direct-marketing 
medium. The more people who 
find that out, the better I'll like it. 

Daniel A. McMillan III 
Publisher 

P.S. If you've gotten this far, 
you should know that you've just 
read a direct-marketing ad. 
Why not go all the way and send 
me the following coupon? 

r---------~------------1 
To: Dan McMillan, Publisher 

Electronics 
1221 Avenue of lhe Americas 
New York, N.Y. 10020 

D Please send me a reprint of th is ad plus the prior 4 in the series. 

O Just send a reprint of this ad-I already got the other 4. 

D Maybe there 's a gra in of truth in what you said . Have someone call 
me 10 talk about d 1 rect~marketing appeals for my products. 

Na me _________________ _ 

Companv-----------------

C1 ty/ State/Z•P----------------

Pt1 one------------------

L----------------------

Electronics~ 'J ~ 
THE SOURCE 1tn\ ~ 

This is the Fifth of a series of editorials on advertising, marketing, and planning in the Electronics Technology Marketplace . Your comments are welcome. 
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New products 

Instruments 

Counter carries 
low price tag 

Automatic microwave unit 

for $4,000 uses YIG-tuned 

generator, thin-film circuits 

One of the more welcome tech
nological innovations of recent 
years has been the development of 
automatic counters to measure mi
crowave frequencies. Manual coun
ters require operator skill to make 

the measurement and interpret the 
display. Now, automatic counters 
can measure highly complex signals, 
but these instruments are expensive. 
Most automatic counters are priced 
in the $5,000 to $6,000 range- about 
$1,500 to $2,000 higher than man
ual counters. 

EIP Inc. of Santa Clara, Calif., is 
seeking to overcome the price bar
rier by offering the model 331 mi
crowave counter, which provides 
fully automatic frequency measure
ments from 0.825 to 18 gigahertz. 
The low price of $4,000 has been 
previously associated only with 
manual transfer oscillator counters 
and heterodyne units for plug-in 
counters. 

The automatic operation of the 
EIP 331 eliminates the need for 
manual adjustments to tune a cavity 
or phase-lock an oscillator. Mea
surements can be made simply by 
connecting the unknown frequency 
to the input and reading the display. 
The Autohet measurement tech
nique provides unusual fm toler
ance plus sensitivity, the result of a 
system built around a solid-state 

140 

YIG-tuned comb generator and thin
film circuitry. 

The center frequency of signals 
with as much as 200 megahertz fm 
deviation can be measured directly. 
Modulation from high-density com
munications channels or electronic
countermeasures circuitry can be 
operating while measuring carrier 
frequencies. The counter has a sen
sitivity range from - 15 dBm to - 20 
dBm. Sensitivity can be extended to 
-20 dBm to -25 dBm by adding a 
$250 option. 

To simplify the display and elimi
nate the need to interpret the leg
end, decimal point, or a dial setting, 
a seven-digit display with fixed deci
mal point is divided into gigahertz, 
megahertz, and kilohertz sections. 
Green light-emitting diodes in the 
display avoid what the company 
calls "the visual discomfort associ
ated with intense red LEDs." 

Remote programing, BCD output, 
and rear-input options are available 
for systems applications at $600, 
$100, and $50 respectively. In the 
system mode, as many as 800 read
ings per second can be made. 
EIP Inc ., 3130 Alfred St., Santa Clara, Calif. 

95050 [351] 

Portable megohmmeter 

built for plant, field tests 

Designed for measuring insulation 
resistance, troubleshooting insula
tion faults , and for preventive main
tenance and other testing functions, 
a line of portable megohmmeters 
rapidly checks out equipment in the 
factory and field. Called the series 
L-17, the megohmmeters consist es
sentially of an insulation resistance-

. \ 

measuring element and a hand
powered generator for current sup
ply. Measurements are made by 
connecting the terminals of the 
megohmmeter to those of the lines 
or wiring under test, and turning the 
crank. Resistance is read directly on 
a scale. Different models can apply 
voltages ranging from 250 to 2,500 
volts and can measure resistances 
from 50 to 10,000 megohms. 
Beckman Instruments Inc., Cedar Grove 

Operations, 89 Commerce Rd ., Cedar 
Grove, N.J . 07009 [353] 

Receiver calibrates 

local frequency standards 

Providing output signals that are 
phase-locked to the National Bu
reau of Standards station, a WWVB 
receiver permits calibration of fre
quency standards, frequency syn
thesizers, counters, oscillators, and 
other sources to NBS accuracy. The 
model 8160 receiver includes a fre
quency-difference counter with 
0.0 I-hertz resolution, digital readout 
for making absolute error measure-

ments, and phase-locked outputs at 
the frequencies most often used in 
counters and synthesizers. The unit 
is rack- or bench-mountable. Price is 
about $1,300, and delivery time is 
90 days. 
Spectracom Corp. , 87 Wedgewood Dr. , 
Penfield , N.Y. 14526 (354] 

System compresses signals 

onto tape for analysis 

A compression/ expansion system 
called the model 3170 interfaces 
wide-dynamic-range input signals to 
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New from [i)elte.'NC 
~~~ .. ti&,.. 

A/ D CONVERTER 
12 Bits/40 fLSec 

• Unique Low-Noise Successive
Approximation Design 

• Fully Self-Contained with 
Guaranteed No Missing Codes 
Over 0° to 70°C 

• Pin Configuration Conforms to 
Popular Industry Standard 

• Quantities 1-9 ... $129.00 

There are several variations of the 
above models also available featuring : 

Resolutions from 8 to 14 Bits 
Speeds to 3µ,sec (ADC) and 300 nsec (DAC) 
Extended Temperature and Military Performance 

All Pin-Interchangeable' 

The high performance 
photoreader family 

With an eye focused on giving you top 
price/performance, Tally brings you a family of 

photoreaders loaded with features. 
· Here's the line-up. · 

Model R-2050 
The new Tally 

R-2050 delivers ·· 
250 characters per 
second for only 
$275. Or $37-5 with com-

Model R-2000 
For added per

formance power, 
the R-2000 comes 
complete with _. 
power supply and 
bi-directional drive elec-

Model R-5000 

- ' 

-.- 1- f).. 
.... "" 

plete electronics. 
The compact, super 
reliable unit fea
tures easy, adjust

ment-free operation. 

tronics. Prices start 
at $546. Numerous 
options can be 
added . Speed is 
300 cps contin
uous and 200 cps 

asynchronous. 

For those appli
cations that demand 
the very best, the 

' "-~ . l ., -\.._ . 

"speeds of 500 cps 
continuous and 
1200 cps search. 
It's the reader with 

top of the line R-5000 has all the extras built- in. 

TALLY 8 

Get the full story. Write or call Tally Corporation , 
8301So. 180th St., Kent, Washington 98031. Phone (206) 251 -6771. 

Circle 182 on reader service card 

DJ A CONVERTER 
12 Bits/ 5 fLSec 

• Gain Stabi lity Less Than 
10 ppm/°C, Offset Stabil ity 
3 ppm/°C 

• Fully Monotonic Over 0°C to 70°C 

• Pin Configuration Conforms to 
Popular Industry Standard 

• Quantities 1-9 ... $ 79.00 

To place your order now, 
call Gene Lavie/le (415) 686-6660 or 

TWX 910-481 -9477 

m••l'••'-"',Nc 940 DETROIT AVE. CONCORD, CA 94518 
~ ....... , (415} 686-6660 TWX 910-481-9477 

Circle 141 on reader service ca rd 

Ballantine, 
. 3to1 
1n your favor! 

New 15MHz Precision Voltmeter 
replaces three old designs 
100 µV sensitivity 
unmatchable performance 
from $385 
Call your local Ballantine field engineer. 

BALLANTINE LABOR A TORIES, INC. 
P.O. Box 97, Boonton, New Jersey 07005 
201-335-0900. TWX 7 10 - 987- 8380 

Circle 183 on reader service card 141 



filN'T t?f J1U<ED IND LESS 
BUY 11-1E VlORLD'S BEST 

MX-1 . The biggest bargain in the 
industry becomes an almost incred
ible buy . Our base price now includes 
AC, DC and ohms. And we do it with
out sacrif icing NLS quality on any 
feature . Price includes five voltage 
ranges from . 1 00000 volt full scale 
(1 microvolt sensitivity) , to 1000.00 
volts full scale ; plus autorang ing and 
wide-range ratio . Five full digits (with 
a sixth for 20% over-ranging). Op
tions include BCD outputs and ratio 
to + 100 VDC reference . (Mil Spec 
version designated as AN / GSM-64). 

Sl295 

LX-2. There is no competitive in
strument that can match the LX-2 's 
quality. The standard model comes 
with four full digits-plus a fifth for 
over-ranging ; and measures DC volts, 
AC volts , resistance , and multi-func
tion ratios-automatic ranging in 
cluded . Automatic polarity and range 
selection . Options perm it BCD out
puts and battery operation . The LX-2 
is our fastest selling four plus d1g1t 
multimeter. Mil Spec (Class II) ver
sion is designated as AN I USM-341. 

$(45 
~ ~~O~N~~EIL~A~!~OA~l~~~EMS, INC . 

'l:J CALL TED JAN SSEN r.O LLECT AT 7 14-755-11 39 (TWX 910-322- 11 32) 

C ircle 142 on reader service card 

ORIGINATOR OF 
THE DIGITAL VOLTMETER 

IMC introduces fan 
for cooling 
sandwiched areas 
I MC's new, high performance 
FULMAR fan features maxi
mum efficiency for cooling 
high power density en
closures and rows of printed 
circuit board arrays. Unique 
design of this fan allows for 
convenience of " Side by 
Side" mountings for maxi
mum airflow distribution and 
stable motor performance 
under low voltage (brown out 
conditions). Ful ma r's low 
noise level is a natural for 
computer room use. 

4-314" diameter by 5-29/ 32" 

FEATURES 
• A compact 2" in depth 
•Meets U.L. recognition 

requirements 
• Automatic reset overload 

protector is standard 
• Capacitorsuppliedwith unit 

IOI Circle the "Bingo" for details! For I I) J-::1 immediate service please call Fred Taylor, 
--=---- • - •• - - Sales Managerat(603)332-5300orwrite: 

IMC MAGNETICS CORP. 
NEW HAMPSHIRE DIVISION 

ROUTE 168, ROCHESTER, NEW HAMPSHIRE 03867 

142 Circ le 181 on reader servic e card 

New products 

a standard instrumentation tape 
recorder by compressing ac signals 
of over 100-dB dynamic range onto 
magnetic tape. The compressed sig
nal may then be analyzed by a spec
trum analyzer, or it may be restored 
to its original range before analysis. 
Heart of the system is the model 
3171 record amplifier. In the com
press mode, a precision detector in 

the feedback loop maintains the av
erage value of the amplifier output 
at a constant level. This level and 
the gain-analog level are recorded 
on two tape tracks and played back 
later on the two tracks for analysis. 
The 3171 record amplifier has a fre
quency response from 1 hertz to 100 
kilohertz, 80-dB gain range, gain ac
curacy to within ±0.25 dB, differ
ential input, and selectable con
stant-output levels of 0.316 or 0.1 
volt. It is priced at $1 ,250. The com
pressed signal can be restored with 
the model 3172 playback expander, 
which is priced at $1 ,500. 
lthaco Inc., 735 W. Clinton St ., Ithaca, N.Y. 
14850 [355] 

Portable frequency counter 

covers 30 Hz to 600 MHz 

A compact frequency counter desig
nated the model 1680 is suitable for 
field or laboratory use and operates 
from either an ac line or internal re
chargeable batteries. Intended for 
mobile land, sea and airborne com
munications applications, the unit 
measures over the range from 30 
hertz to 600 megahertz. It has a sen
sitivity of 10- 15 millivolts up to 500 
MHz, and 20-40 mv from 500 to 600 
MHz. The counter has a nine-digit 
LED display, and the company says 
it will measure accurately even 
when the carrier wave contains a 
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TESTING SIMPLIFIED. 
A while back, Fairchild Systems 
Technology decided to simplify 
incoming inspection of semicon
ductor devices. We established a 
design concept: "Make it easy for 
the user'.' Then we tock our ideas 
a logical step further. It had to be 
foolproof 

The result? Fairchild's Qualifier· 
901, a benchtop tester for incom
ing inspection of CMOS, DTL and 
TTL logic !C's. 

It's a low-cost, high-performance 
IC tester featuring simplicity of 
operation and maintenance. De
signed primarily for incoming 
inspection, the Qualifier 901 sys
tem keeps faulty [C's out of fin
ished products, thus eliminating 
expensive rework and repair . 

OUR NEW BUSINESS CARD 
The Qualifier 901 is easily pro
grammed by the Qual-Card'; a 

software entry device, made of 
plastic and optically coded for 
each program required. The 
Oual-Card is virtually indestruc
t i b I e and leaves nothing to 
chance. 

To test a run of devices, an oper
ator merely inserts the appropri
ate Qua I-Card for the device to 
be tested into the optical reader 
in the Qualifier 901. There are 
no knobs to turn. No switches to 
select. No values to c hoose. The 
Oual-Card does it all. 

It absolutely dictates what is to 
be measured, to what levels, and 
to what accuracy. In 60 to 200 
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Operator !raining 
ltme: Jess than 

15 minutes 

milliseconds your 16 to 24-pin re 
has been thoroughly tested func
tionally and parametrically. 

A standard device library of sev
era I hundred Qual-Cards is 
ava ilable from Fairchild Systems 
Technology and can be delivered 
on a turnaround basis. If a cus
tom card is requ ired, it can be 
wr itten and verified by Fairchild, 
then delivered by mail for your 
immediate use. 

TWO SELECTIVE PROm CHARTS 
Both charts in this column tell 
the same truth: the Qualifier 90l's 
simplicity of programming and 
operation mean fewer testing 
costs, more profit. 

Operator training : No operator 
training is required beyond basic 
equipment familiarization. There's 
no time lost training technicians 
to read time consuming data 
sheets. No programmers to hire or 
train. Nothing is left to chance. 

Programming-and testing: Testing 
with the Qualifier 901 is amazingly 
simple. There are basically only 
two things you have to remember: 
The device to be tested and the 
appropriate Qual-Card. You lose 
no lime studying data sheets. The 
flexible Qual-Cards eliminate 
paper tapes and performance 
boards. Qual-Cards are easily 
stored for ready access. 

To test, only four easy steps are 
required: 

Power . Turn power on. The Qual
ifier 901 automatically performs 
a self-test sequence which checks 
out the tester hardware. When 
this is complete the Qualifier 
901 is now ready for p rogram 
ming. 

Program. The proper Qual-Card 
is selected to match the type of 
device being tested. The card is 
inserted into the slot on the front 
of the tester and the Ready light 
is observed. 

Test. The Qualifier 901 is ready 
for test and the device is inserted 
into the test head socket. The 
"Test Bar " is depressed and the 
device is tested in 60 to 200 
milliseconds. 

Observe. The test head indicator 
lights are observed. Green indi
cates PA SS. A mber indicates 
FUNCTIONAL PA SS. Red indi
cates FAIL 

Your operator can' t miss. 

DRO OPTION: FIRST LEVEL ANALYSIS 
WITHOIIT TOP LEVEL COSTS 

We've added a new option to the 
Qualifier 901: A digital readout 
(ORO) for first level analysis of 
voltage and current. More than 
expanded function, there's the 
true beauty of simplicity in the 
ORO option . A nalysis as simple 
and foolproof as Qualifier 901 
go/no-go testing. 

Actually, there are two uses for 
the ORO. One is to monitor volt
age levels of the +15 and -15 
power supplies - from w hich 
analog voltages and currents are 
derived to be applied to the de
vice. A reading is taken at the 
reference point of the system to 
indicate if the supplies are oper
ating and properly adjusted. 

The main function of the ORO 
option is to measure and digitally 
display the voltage or current of 
a device on test in a FA IL 
condition. 

Let's p ick up the analysis pro
cedure from the last step of go/ 
no-go testing . A red light indi
cates FAIL condition. The Quali
fier 901 is in the STOP and FAIL 
mode, and on PROTECTIVE 
OVERRIDE. The operator pushes 
the START switch. 

Qual-Card programming takes 
over. The program searches out 
the first failure and stops. An 
indicator lights opposite the ap
propriate pi n number on a grid 
display. 

The operator turns a pin selector 
rotary switch until the two digit 
display matches the pin number 
lit on the grid display. That's 
all. The FA IL pin is correctly 
identified. 

Purposefully, there are no pin 
identificat ion numbers for the 

positions of the selector switch. 
The Qualifier 901 is a universal 
lester and pin numbers change 
from device to device, up to the 
24-pin capacity. Pin selection, a 
con fusing and error-prone task 
if left to the operator, is pro
cessed simply by Qual-Card 
programming. 

Once t he pin number s are 
matched, the operator turns to 
the function range switch, and 
selects the appropriate parame
ter that should be measured, 
whether voltage or cu rrent. 

To emphasize: the ORO option 
automatically converts from the 
fixed rotary positions of the pin 
selector via a microprocessor to 
actually map the pins of the de
vice. The ORO tells the operator 
which pin he's on - not vice
versa . There is no way to test the 
wrong pin. 

The ORO option: analysis as fool
proof as go/ no-go testing. 

ASIMPLEOmR 
If you'd like more information on 
the Qualifier 901, now with ORO 
option, we'll send you a brochure, 
a list of representatives, and a 
growing library catalog of Oual
Cards now available. Call collect 
or write today. 

Fairchild Systems Technology, 
A Division of Fairchild Cameras 
and Instrument Corporation, 
1725 Technology Drive, San lose, 
California 95IIO. (408) 998-0123, 
TWX: 910-338-0558. 

FAIRCHILCJ 

SYSTEMS TECHNOLOGY 
A DIVISION or r AIRCHllD CAM[RA AND INSHIUM [ N T CORPORATION 
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Taking the 
delays and 

rework out of 
wire handling. 

*Wire-Wrap is a registered trademark of Gardner-Denver Com pany . 

Portable Wire-Wrap* Tools for 
production, lab, and pilot work. 
Air, electric, or battery powered. 
Also, the most complete selection 
of wrapping bits and sleeves. 

Speed your wiring work with these 
tools and machines from Gardner
Denver- the Solderless Systems 
People. We offer the only complete 
selection of manual, semi-automatic, 
and fully automatic equipment for 
making solderless wrapped connections. 
Write for Bulletin AC-35 and ask for 
details on any of the units shown 
here. Gardner-Denver Company, 
Grand Haven Division, Grand 
Haven, Michigan 49417. 

Circle 144 on reader service card 



New products 

large proportion of a-m. It is 7 
inches wide, 1 OYi in. deep, and 2 in. 
high. Weight with batteries is 5Yi 
pounds. 
Dymar Electronics Ltd. , Colonial Way, Rad
lett Rd., Watford, Herts. WD2 4LA, England 
[356] 

Microwave sources 

span L through X band 

Four modular microwave sources 
for the L, S, C, and X bands deliver 
stable, spectrally pure continuous
wave signals in overlapping regions 
of the spectrum from 800 megahertz 
to 11.0 gigahertz. Applications in
clude broad- and narrow-band test
ing of communications equipment. 
The sources are suited for use as 
stable local oscillators, the company 
points out. Stability and freedom 

from harmonic outputs are provided 
by lightly loaded cavity-tuned os
cillators.Non-contacting tuning ele
ments eliminate metal-to-metal 
wear and minimize output noise. In
ternal modulation facilities include 
fm and square-wave. Available out
put power varies from 35 milliwatts 
to 80 mw, and prices range from 
$2,075 to $2,560. Delivery time is 30 
days. 
Polarad Electronic Instruments, 5 Delaware 
Dr., Lake Success, N .Y. 11040 [357] 

General-purpose recorder 

can be used as remote unit 

Individual servomechanisms assure 
precise positioning of chart paper 
and styli in two general-purpose 
portable de recorders, available as 
single- or dual-pen instruments for 
field and laboratory applications. 
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The recorders plot independent 
variables as analogs of de voltages 
against time (model 6006) or against 
a third analog voltage (model 6002). 
Recordings are made with over
lapping dry styli on 7-inch-wide 
pressure-sensitive paper-no ink is 
required. Efficient use of battery 
power (D cells) allows the recorders 
to be used in the field and for spe
cial tasks as self-contained remote 
units, the company says. Each in
strument is 5 in. in diameter by 15 
in. long and weighs 5 pounds. Op
tions are available to the user for in
terfacing the de recorders to exter
nal equipment. 
lnstro Co ., 3446 Kurtz St., San Diego, Calif. 
92110 [358] 

Testers use modular 

high-voltage sections 

The five models in the 8060 PL 
series of portable de insulation test
~rs are designed to be versatile. 
Each consists of a control unit, plus 
one or more identical high-voltage 
(60 kilovolts) section that are inter
changeable and can be expanded 
from 60 kV to 500 kv in approxi
mately 60-kv increments. The high
voltage circuitry is a cascade system, 
eliminating the disadvantages of 
voltage-multiplier circuits. Each air
insulated high-voltage module is a 
complete voltage doubler with its 
own epoxy-encapsulated trans
former; each transformer has a ter
tiary winding to feed the succeeding 
stage. The lightweight, rugged mod
ules feature reversible polarity and 
high current output for fast charg
ing. Options include a capacitor dis
charge unit to provide rapid impuls
ing for fault-location purposes, and 
a 1 % line regulator for low-leakage 
measurements. 
Hipotronics Inc. , Brewster, N.Y. 10509 [359] 

,...,,, 
It's wrapped. 

In less than one second, your operators 
make permanent, gas-tight electrical 
connections with Gardner-Denver 
Wire-Wrap* Tools. Tool weighs only 
13~ ounces. Handles 18 through 32 
gauge wire. Send for Bulletin 14-1 
on Gardner-Denver Wire-Wrap tools, 
bits, and sleeves. Gardner-Denver 
Company, Grand Haven Division, 
Grand Haven, Michigan 49417. 

*Wire-Wrap is a registered 
Trademark of Gardner-Denver Company . 

Circ le 145 on reader service card 145 





New products 

Semiconductors 

PROMs include 
test bits, words 

Design permits factory 

pretesting-to assure 

high programing yields 

Low yields in the user-programing 
stage have been a big problem with 
field-programable read-only memo
ries. In an attempt to solve it, Ad
vanced Micro Devices Inc. adds an 
extra bit to each word and adds two 
extra words in one of its latest prod
ucts, a 256-bit field-programable 
ROM. The novel technique permits 
factory pretesting, which in turn is 
expected to improve yields during 
user-programing. 

The device comes in an open-col
lector version called the Am27S08 
and a three-state-output type, the 
Am27S09 . Both are Schottky
clamped ITL circuits that are orga
nized as 32 words by 8 bits and offer 
an address-access time of 55 nanose
conds over the commercial tempera
ture range, 75 ns over the full mili
tary temperature range of -55 °C to 
125°C. 

The extra or ninth bit on each 
word plus two extra words are used 
by engineers at Advanced Micro 
Devices to make sure that each out
put can be programed, that pro
graming one output does not pro
gram the one next to it, and that 
every address-decoder output can 
handle the programin3 current. 

Also, the design allows 
testing of ac performance. 

The PROMS use polysili
con fuses that are 1I 10 mil 
wide. This material was 
selected, AMD says, be
cause it requires lower 
currents than avalanche
migration or metallic fuses 
and because it is not sub
ject to metal migration or 
other potential failure 
mechanisms characteristic 
of metals. 

The PROMS are shipped with all 
bits HIGH . As shown in photo 
(above left), at each bit location 
there is a narrow link of polysilicon 
material which is conductive, but 
which can be opened like a fuse by 
having a short, high-current, pulse 
passed through it. The fusing pro
cess melts the polysilicon at the cen
ter of the link (photo at right, 
above), and the two melted ends 
pull away from each other, provid
ing an open circuit that produces a 
LOW at the memory output. 

Both the Am27S08 :- nd -09 are 
housed in hermetic dual in-line 
packages. The price for units that 
operate over the range from 0°C to 
75 °C is $8.10 each ; from -55°C to 
125°C, it is $16. 
Advanced Micro Devices Inc ., 901 Thomp
son Pl., Sunnyvale, Calif. 94086 [ 411] 

16-kilobit ROMs have 

450-ns access times 

An n-channel, metal-gate, metal-ox
ide-semiconductor 16-kilobit read
only memory is organized as 2,048 
bytes by 8 bits. The mask-program-
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How to 
ship small 

packages in 
a big fiurry. 

1.\.1A-S. 
DELIA AIRLINES SPECIAL H 

ANDUNG 

On DASH shipments Delta 
guarantees delivery on the flight or 
routing you specify between most 
Delta cities. 

Packages accepted up to 50 lbs. 
with length plus width plus height 
not to exceed 90" total, with only 
one dimension exceeding 30'.' 

Deliver to Delta's ticket counter 
or airport air freight terminal at 
least 30 minutes prior to scheduled 
departure time. Shipments may be 
picked up at either location 30 
minutes after flight arrival. 

Delta's exclusive "Dashboard" 
control procedure insures constant 
tracking of your shipment from 
delivery to pick-up. 

DASH charges are nominal. 
Check Delta reservations for charges 
between specific points. Pay in cash, 
by company check, most general
purpose credit cards, special credit 
arrangements or on government 
shipments by GBL. A-DELTA 

Tne airhre run by oro1essionals 

Rate examples (Tax included) 
Atlanta-Washington ...... . $21.00 
Boston-Miami . ... ... ..... $26.25 
Cincinnati-Louisville .. .. .. $21.00 
Cleveland-Phoenix. . . $26.25 
Los Angeles-New Orleans ... $31.50 
Dallas-Los Angeles .. . . $26.25 
San Francisco-Atlanta ...... $31.50 
Philadelphia-Houston ...... $26.25 
New York-Tampa . . . .. ... . $26.25 
For details, call Delta reservations. 

Delta is ready 
when you are: 

New products 

able MCM6590L, which has a 
maximum access time of 800 
nanoseconds, is said to have a typi
cal access time of 450 ns. Power dis
sipation of the static ROM is less 
than 500 milliwatts. In addition to 
the mask-programable unit, a 
preprogramed version containing 
six conversion codes is also avail
able. Designated the MCM6591L, 
this unit can convert the American 
Standard Code for Information In
terchange (Ascii) into IBM Selectric 
code, into extended binary-coded
decimal-interchange code, or into a 
modified 8-bit Hollerith code, or it 
can convert those three other codes 
back into Ascii. Price of the 24-pin 
devices, in their ceramic dual in-line 
packages, is $23.95 each in quan
tities of 100 to 999. The prepro
gramed MCM6591L is available 
from stock; delivery of the 
MCM6590L is promised six to 
eight weeks after receipt of cus
tomer mask-pattern information. 
Technical Information Center, Motorola Inc ., 
Semiconductor Products Division, P. 0 . Box 
20924, Phoenix, Ariz. 85036 [ 413] 

200-W transistors switch 

in less than 300 ns 

Packaged in T0-3 cans, a family of 
npn power transistors offers high 
current gains at 10-ampere collector 
currents and a minimum gain of 12 
at 25A. The transistors, of hard-sol
der construction, can dissipate 200 
watts if the case temperature is kept 
at 25°C. The 10-A turn-on time for 
the devices is less than 300 nano
seconds, and fall time is less than 
250 ns. The family, which includes 
the 2N6338, 2N6339, 2N6340, and 
2N6341, has collector-emitter break
down-voltage ratings ranging from 
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100 to 150 v. Prices range from 
$8.60 to $12.20 each for less than 
100 pieces. 
Kertron Inc., 7516 Central Industrial Drive, 
Riviera Beach , Fla . 33404 [416] 

Dual opto-isolator 

has 90-ns delay 

A pair of optically coupled isolators 
in one hermetic 16-pin dual in-line 
package have propagation delays of 
90 nanoseconds, putting them 
within TTL range. The isolators, 
which have an operating tempera
ture range of -55 to 125°C, offer a 
minimum input/ output insulation
voltage rating of 1,500 v. Com
pletely TTL-compatible, each isola
tor consists of a light-emitting diode 
with a high-gain integrated photon 
detector. The output of the detector 
is an open-collector Schottky
clamped transistor. U.S. price of the 
5082-4365 isolator is $38. 70 each in 
quantities of one to 99. Delivery 
time is 16 weeks. 
Inquiries Manager, Hewlett-Packard Co., 
1501 Page Mill Rd ., Palo Alto , Calif. 94304 

[414] 

C-MOS NOR-gate circuits 

dissipate 1 0 nanowatts 

Four logic NOR-gate circuits, each 
typically dissipating only 10 nano
watts, are complementary-symmetry 
metal-oxide-semiconductor devices. 
At 25°C and a supply voltage of 5 v, 
maximum power dissipation is 2.5 
microwatts. The model N4000A is a 
dual three-input gate with inverter, 
the N4001A is a quadruple two-in
put gate, the N4002A is a dual four
input gate, and the N4025A is a 
triple three-input gate. All of the de
vices have resistive input impe
dances of greater than 10 gigohms 
in parallel with approximately 5 pi
cofarads. Input current is typically 
less than 10 picoamperes, but it can 
be a maximum of 100 nanoamperes. 
The devices, packaged in plastic and 
rated for operation over the range 
from -40°C to 85°C, are priced at 47 
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Different 
hopes 

for dif(erent 
folks. 

People want different 
things from a college 
education. 

But they all agree 
on one thing. It takes 
more than brains to 
get a diploma. 

Why not make the 
burden a little easier? 
Start buying U.S. 
Savings Bonds now. 

Bonds are a depend
able way to build a 
college fund for your 
children. And an easy 
way to start saving 
them is by joining the 
Payroll Savings Plan. 

Start a college fund 

now with U.S. Savings 
Bonds. They just might 
let your kids spend more 
time studying and less 
time working to stay in 
school-whatever they 
hope to be. 

~(~~ 
~ ·-~ ~ 

Tak~~r 
. stoc~ 
in America. 
Buy U.S. Savings Bonds 
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THE 
WIDE 

WORLD 
OF NSL 

The world of NSL is a broad and va ried one. Our 
world can offer you over 165 standard photodetec
tor components, including photocells, phototrans
istors, photodiodes, photoelectric arrays and opto
electric couplers. Our world can also offer you 
service - if none of our standard devices meet your 
requirements, give us a ca ll, we can probably design 
one that w ill fulfill your spec ifications. 

The wide world of NSL is ever-expand ing too. It 
now includes a complete line of low current high 
efficiency gallium phosphide LEDs with their multi
co lour capabi lities . 

Visit the world of National Semiconductors Ltd. for 
high quality and low prices. 

§lj NATIONAL SEMICONDUCTORS LTD. 

331 Cornelia St., Pl attsburgh, N.Y. 12901 (518) 561-3160 
2150 Ward St., Montrea l, Quebec H4M 1T7 (514) 744-5507 

TWX 610-421-3362 
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Type1133 
4 6 chars/sec 

Type1114 
110 chars/sec 
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Type1183 
80 chars/sec 

New products 

cents each in lots of 1,000. 
Signetics , 811 East Arques Ave ., Sunnyvale, 
Calif. 94086 

Darlingtons have high gain, 

low saturation voltages 

Three Darlington power transistors 
offer unusually high current gains, 
good gain holdup, and low satura
tion voltages. Collector-to-emitter 
voltages range from 30 to 80 v and 
current ratings are 2 to 10 amperes. 
Betas range from 1,000 to 10,000. 
The model D41K is a 2-A device 
with a minimum beta of 10,000 at 
200 milliamperes. It is a pnp com
plement to the older D40K. The 
D44E and D45E are npn and pnp 
units, respectively; each is a 10-A 
transistor with a minimum beta of 
1,000 at 5A. The devices are in
tended for such applications as 
regulators, servo amplifiers, and in
verter power supplies. Prices range 
from 60 cents for the D4 l K to 80 
cents each for the D45E- both in 
quantities of 1,000 to 9,999. Deliv
ery is from stock. 
General Electric Co., Semiconductor Prod
ucts Department , Building 7, MD49, Elec
tronics Park, Syracuse, N. Y. 13201 [417] 

2-GHz transistor puts out 

12.5 W with 40% efficiency 

The RCA2023-12 microwave tran
sistor delivers a minimum of 12.5 
watts across the 2.0-to-2.3-gigahertz 
band with a gain of 7 dB and a col
lector efficiency of 40%. Mounted in 
a stripline package with an internal 
input-matching network and inter
nal shunt tuning at the collector, the 
transistor is suitable for large-signal 
continuous-wave and pulsed appli
cations. Other construction features 
are integral emitter-site ballasting 
resistors and low thermal resistance 
for improved ruggedness and in
creased overdrive capability. The 
price of the RCA2023-12 is $238 in 
small quantities. 
RCA Solid State Division , Box 3200 , 
Somerville , N. J. 08876[418] 
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SIEMENS 

Cost-Effective Solutions to 
Semiconductor Test Problems 

NAME-----------

COMPANY-----------

ADDRESS 

cny ___________ _ 
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COMPUTEST MODEL 901 

Siemens Corporation 
Electronic Systems Division 
Computest Products 
3 Computer Drive, Cherry Hill, N.J. 08002 (609) 424-2 
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New products 

Data handling 

Drive operates 
up to 4 disks 
Master / slave arrangement 

is less expensive than 

multiple full drives 

Now that flexible-disk drives are be
coming popular in data appli
cations, demand for lower costs is 
opening a market for dual drives. 
Dual drives, however, though less 
expensive than two singles, have 
disadvantages-notably an inter
dependence that means complete 
loss of disk capability if the drive 
fails . 

Orbis Systems Inc. has developed 
what it calls a compromise, a mas
ter/slave system that permits the 
electronics in one master drive to 
operate slaves that operate up to 
four disks. This costs less than mul
tiple full drives, yet provides most of 
the capability of independent units. 
It is slightly more expensive than a 
dual drive of equivalent perform
ance, but less expensive than for 
three or four systems. 

The new Orbis drives are the 74M 
(master) and 74S (slave), both based 
on the company's previously an
nounced model 74. Mechanically, 
the drives are identical, except for 
the adoption of die-casting in place 
of the earlier sand-casting. The new 
casting method not only raises pro
duction rates but also permits four 
drives to be mounted in one 19-inch 

152 

rack. Orbis has also added a me
chanical interface to prevent the op
erator from closing the door unless 
the disk or diskette is fully inserted. 

The master drive includes full 
electronics, providing interface, 
read/ write control, step and direc
tion, data separator and sector gen
erator, plus secondary interface for 
the slave drive. The slave, though 
containing minimum electronics, 
gives identical performance. 

John Ring, president of Orbis, 
says the arrangement is completely 
transparent to the user. "He doesn't 
know whether he's on direct inter
face, as in a star arrangement or 
daisy chain of master units, or if he 
is using the slave units." 

The drives themselves are IBM
compatible, with an unformatted 
capacity of 3.1-million bits per disk 
and a data transfer rate of 250,000 
bits per second. Access time is 6 
milliseconds from track to track, 
with 14-ms settling time. Rotational 
period is 360 ms, and average la
tency is 83 ms. Addressing of a spe
cific unit is by small internal 
switches on the unit. 

As an option, Orbis offers an en
hanced interface that combines the 
cost savings of the slave unit with a 
pseudo-star arrangement. This over
lapped-seek configuration permits a 
unit to interrupt when it needs to 
communicate with the host com
puter, rather than simply waiting 
until it is addressed. Also optional is 
rotational position-sensing. 

The 74M is priced at $695 and the 
74S at $595. 
Orbis Systems Inc., 3303 Harbor Blvd., Bldg . 
K4 , Costa Mesa, Calif. 92626 [361) 

PROMs tailor calculator 

to user's application 

Many calculators offer special func
tions and capabilities-for engineer
ing, statistics, metric conversion, 
even navigation. But sometimes a 
user in one field needs mathemati
cal functions from another field-an 
engineer, for example, might some
times need the functions available 
on a business/statistics machine. 

Sharp Electronics' model PC-
1002 calculator is a scientific unit 
with four extra function keys that 
the user can define by plugging in 
the appropriate programable read
only memory. With different PROMS, 
the functions of the special keys are 
changed, converting the calculator 
to any application the user needs. 

The PROM provides 256 steps of 
programing memory and permits 
the special-function keys to perform 
like hard-wired function keys. Stan
dard chips, supplied by National 
Semiconductor, are now available 
for statistics, mathematics, metric 
conversion, and surveying. Still in 
the preparation stage are designs to 
cover structural engineering, electri
cal engineering, financial, and other 
fields. Sharp can also manufacture 
special PROM modules to order. 

The PC-1002 can be keyboard
programed with up to 64 steps. Its 
15 functions include trigonometric, 
inverse trigonometric, hyperbolic, 
exponential, logarithmic, factorial, 
power, azimuth, and area calcu
lations. Radian or degree mode is 
switch-selectable. The PC- I 002, in
cluding one PROM, is priced at $645. 
Each additional PROM is $75, and 
special plug-ins are $75 plus a soft
ware charge. 
Sharp Electron ics Corp ., 10 Keystone Pl., 

Paramus, N.J. 07652 (362) 

Magnetic-tape formatter 

mounts inside tape drive 

A phase-encoded magnetic-tape for
matter is mounted directly inside 
the tape drive to save rack space 
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CELCO can make an "Above-Average" 
Scanner & Printer System for your 

Image Processing Application. 

CELCO's Large-Format Scanner is a unique solution for automating the production of master fonts for a manufac
turer of computer typesetting equipment. Scanning a 16-million point area, this system calibrates itself a nd 
reduces an artwork maste.r 14 inches x 14 inches to a digital record in 16 seconds. 

Our Precision Printer is designed to automatically access the digital records created by the Scanner, and repro
duce high-resolution photo-red uctions on a master plate. 

CELCO has led the field in producing High-Resolut ion 
CRT Scanning Systems for applications in Satell ite 
Image Recording , Nuclea r and Astronomical Research , 
Pattern Recognition, Medical Research, high-speed 
Map-Making, Automatic Inspection Systems, and other 
"Above-Average" requirements . 

This "Above-Average" Scanner and Printer System 
represents a combination of CELCO's unique in -house 

capabilities . From long experience in analog electron
ics and d is play engineer ing, to a broad achievement 
in both dig ital ha rdware and software systems, CELCO 
can offe r a " state-of-the-art" approach to your most 
unusual problems . 

If you have an image processing application, look to 
CELCO for the "Above-Average" solution. 

CONSTANT! NE ENGINEERING 
1150 E. Eighth Street, Upland, CA 91786 

LABORATORIES COMPANY~ 
70 Constantine Drive, Mahwah , NJ 07430 ~~·-······" 
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Cut your 
hot design problems 

down to size. 



Use Dow Coming 
dielectric coolants. 

A UHF amplifier, for airborne equipment 
(right), was reduced in size and weight 
by using Dow Corning® 200 fluid . Only 
this unit produced full power over full 
frequency at an altitude of 100,000 ft. 

If you 're stuck with a hot electronic 
apparatus that you want to pack 
away in a snug place somewhere, 
relax. Silicone dielectric fluids from 
Dow Corning could be your answer. 

The thermal stability of silicone 
fluids, combined with excellent 
physical and dielectric properties, 
solves the critical problem of high 
performance in smaller equipment. 
Specifically, rapid heat dissipation, 
superior dielectric strength, and low 
losses over the temperature range 
-40 to 200 C are primary reasons 
why closer spacing or size reduc
tions in electronic apparatus are 
possible. Available in a wide viscos
ity range , they can be used for cool
ing power tubes, damping meter 
indicatoFS, insulating high-voltage 
power supplies, or filling dashpots. 

Nonsludging and essentially non
toxic, silicone fluids deliver long life 
at a competitive price where conven
tional organic liquids fail rapidly. 

For specific information on our 
complete line of fluids, write 
Dow Corning Corporation, Dept. 
C-3336, Midland , Michigan 48640. 

Silicones; simply the best way 
to protect electronic equipment 

DOW CORNING 
1·i!h'''f.!dfr'' 
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New products 

and eliminate the cost of separate 
rack mounting. The model 6922 
permits daisychaining of up to four 
magnetic-tape units (MTUs). And its 
addressing capability allows the use 
of one other formatter. The format
ter conforms fully to industry stan
dards for the operation and inter
facing of 0.5-inch tape, and can 
handle MTUs with up to two stan
dard speeds from 1.5 to 45 inches 
per second. Units with single-gap 
and dual-gap heads may also be 
mixed. Price in OEM quantities is 
under $1,200. Delivery time is 30 
days. 
Microdata Corp ., 17481 Red Hill Ave ., Irvine, 
Calif. 92705 [363) 

Disk drive / controller is 

compatible with System / 3 

The model BST/ 45 disk drive and 
controller is plug-compatible with 
IBM System / 3 computers. Costing 
less than the IBM model 5445, the 
new device offers up to four-disk 
drive capacity for models IO and 15. 
Because it uses an electrical voice
coil mechanism for head position
ing, the BST I 45 is said to have 
faster access times and improved 
reliability when compared with the 
hydraulically actuated IBM system. 
Average head-movement time, for 
example, is 35 milliseconds com
pared with 60 ms for the IBM unit. 
Business Systems Technology, Inc. , 1215 
West Katella Ave. , Orange, Calif. [364) 

Drive for 3M cartridges 

reads at 30 or 90 ips 

The model 771 tape drive for 3M 
cartridges can read at either 30 or 90 
inches per second, giving it a max
imum data-transfer rate of 144 kilo
bits per second. The unit's max
imum speed error is ±0. 1 %, and it 
has the ability to read-after-write or 
write-after-read, which makes minor 
editing fairly simple . For ease of 
maintenance, the drive has been de
signed to be serviced without dis
mantling or using extender boards. 

In quantities of 100 pieces, a one
track drive sells for $360. Indicator 
lamps are standard with the model 
771. 
Omni Electronics, Inc., P.O. Box 306, Haup
pauge, N. Y. 11789 [365) 

Programer 's aid converts 

data from binary to octal 

An accessory for the front panel of 
any minicomputer or micro
processor converts both the memory 
address and the data stored there 
from binary to octal form and dis
plays them on light-emitting-diode 
readouts. The first available units 
will operate directly with all Data 
General Nova 2/4 and 1200 series 
minicomputers, and with Digital 
Computer Controls D-116 series 
minis. Other models for use with 
other computers can also be sup
plied. The system consists of a dis
play section that attaches to the 
computer's front panel with double
sided adhesive tape plus an inter
connect logic box. Price of the ADS 
model 7 is $399. Delivery time is 60 
to 90 days. 
Advanced Digital Systems, Inc., 146 West 
Main St. , P.O. Drawer D, Mohawk, N. Y. 
13407 [369) 

Memory switch allows use 

of 256k words with Novas 

A memory switch that allows the 
use of up to 256k words of memory 
with Nova 800 and 1200 (or equiva
lent) minicomputers is less expen-
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NEW! Build and test circuits 
as fast as you can think! 

No soldering or patch cords! 

Proto Board 14 Pin DIP Size 

Four new Continental Specialties Proto 
Boards let you make all circuit and power 
interconnections with common #22 AWG 
solid hook-up wire, while power distribu
tion buses make wiring a snap. Aluminum 
base plates offer solid work surfaces 
and perfect ground plane. Rubber feet 
prevent scratching. Each Proto Board 
features one or more 5-way binding 

~ posts to tie into system or power 
\ supply gnd. All are compatible with 

ICs (digital or linear), in T05s, DIP 
packs and discrete components. 

Price 

. Each is completely assembled, 
ready-to-use. 

PAT. PENDING -.... 
_FrL.-fTI 
l:.:J-- r.i.W--Model No. Capacity (L"xW'1 (U.S. only) 

FREE 
METRIC 

TO 
-0 

-0 i;;r_ ~ 101 10 5.8"x4.5" $29.95 
102 12 7.0"x4.5" $39.95 
103 24 9.0"x6.0" $59.95 
104 32 9.5"x8.0" $79.95 

Order today - or send for free selection guide, 
with applications, photos, specs and more. 

..-~= Continental SDecialtles Corp. ._iiiiiia.I 325 East St., Box 1942 
+• p • !!:S fl 1:1.m . :: ,. e New Haven, CT 06509 

Telephone (203) 624-3103 

ENGLISH 
SLIDE 
RULE 

Convert 
lengths, area 

weight, volum~ 
Instantly 

Yours FREE 
With each 

Proto Board orderl 

... o· - -= . . - -r.T:L -w··· 
--8-

CANADA: Available thru Len Finkler, Ltd., Downsvlew, Ontario 
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c~ ~~~ !~1JY! . Time and Frequency Systems 

3303 Haolior Blvd. SttolP E. Costa Mesa, Ca 92626, USA Phone 114 !:>!:>6 1620 

THE WORLD'S SMALLEST RUBIDIUM FREQUENCY STANDARDS 
Model FRK·L, Model' FRK-H, Model FRT 

Rb-Atomic Resonance • 
Controlled Oscillator v - ::.:!; 
Excellent Stability ~ 
10 min . Warm up 4, 
5 Year Lamp/Cell Warrantee - ·-- ~ --.. ' 

~ .. 

Model FRT, Atomic Frequency Standard 
2 x 4 Output Frequencies, 10-5-1 -0.1 MHz 
Bu ilt-in Batterv - Portable or Rackmounted 

Replaces PRIMARY FREQUENCY 
STANDARD, when coupled to Model E FR 
and synchronized to National Standard 
Frequency, Absolute Frequency is few parts 
in 1012. 

Model FRK-L $3,480.00 
Model FR K-H $5, 1 00.00 
Model F RT $6,780.00 
O. E.M. Available 

Model E FR Receiver-Controller 
VLF/LF Frequency Coverage 
Controls Frequency Standards 
T ime Synchron izati on Output for 
Clocks 
Price $1,975.00 

Model EDU Digital Clock 
BCD - Outputs - Time 
Leap Second Insertion 
Price $1,790.00 

FOR EU ROPE Efratom Elektron1k GmbH, 8 000 Mu ench en 90, Langobardenstr. 7, 
West Germanv . Ph 1089) 647138 
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New products 
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sive than the similar Data General 
memory-allocation option. The 
model PM-8/12 MX plugs directly 
into a Nova memory or 110 slot, and 
is transparent to Data General oper
ating software. To obviate the need 
for any special memory-assignment 
software, the memory is partitioned 
into fixed-length 8k-word blocks 
that are assigned to one or more 
memory banks by hardware jumper 
wires. Automatic data routing pro
vides simultaneous data-channel 
operation in one memory bank and 
processing in another. 
Plessey Memories, Inc .. 1674 McGaw Ave .. 
Santa Ana , Calif. 92705 (366] 

Shirt-pocket nine-function 

calculator costs $69 .95 

A shirt-pocket-sized calculator with 
nine functions-including full con
trol memory, automatic constant, 
square root, and percent-the Mel
ear 550 carries a suggested retail 
price of $69.95. The eight-digit cal
culator offers zero- to seven-place 
fixed-point operation with auto
matic round-off, exponentiation-an 
and a-n where n is an integer, 
squaring, and reciprocal operations. 
The calculator weighs 5 ounces plus 
battery and measures 6 by 3 by 3/.i 
inches. Delivery is from stock. 
Melcor Electronics Corp .. 1 750 New High
way , Farmingdale, N. Y. 11735 (368] 



New products/materials 

Gold paste formula 3011 is a screen
printable material designed for ap
plications in thick-film circuits, dis
crete components, and semicon
ductor packages where high 
conductivity and good bonding 
characteristics are required. A small 
glass-frit content permits firing tem
peratures as low as 550°C on glass 
and ceramic substrates. Thus the 
film densities, conductivities, and 
other qualities of glassless formula
tions can be obtained for those ap
plications that cannot tolerate 
higher firing temperatures required 
for gold products containing no 
glass frit at all. 
Thick Film Systems, Inc., 324 Palm Ave., 
Santa Barbara, Calif . 93101 (476] 

Thermoplastic instrument panels for 
medical equipment, test gear, cath
ode-ray-tube terminals, etc., have 
hard, non-glare surfaces that resist 
abrasion, alcohol, and heat. Photo
Lux panels come in a wide range of 
sizes from a few square inches to 
wall-size, and in thicknesses from 
0.030 to 0.250 inch. A catalog and 
samples of the laminated panels are 
available. 
Photo Chemical Products of California, Inc., 
1715 Berkeley St. , Santa Monica, Cal if. 
90404 (477] 

A moldable sound-barrier material 
that can be permanently formed to 
almost any shape is said to provide 
transmission-loss characteristics 
equal to or exceeding those of any 
other product of equal surface den
sity. Called Baryform, the material 
is suitable for such applications as 
office machinery, cars, trucks, and 
industrial gear. 
H. L. Blachford , Inc. , 1855 Stephenson 
Highway, Troy, Mich. 48084 [478] 
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At Last. 
A Data Acquisition sustem 

In a Single module. 
Save time and money ... translating analog data into digital words. 
Data Translation's DATAXTM is a line of fully integrated data acquisi
tion system modules that outperforms clusters of modules ... and 
all at lowet cost. 

Imagine, for $395 in 100's you get a 
complete system that includes: 

• 16 Channel Multiplexer 
•High Performance Differential 

Amplifier 

~~-ii~~::=~--, •High Speed Sample/Hold Amplifier 
• 12-Bit A/D Converter 
•All Control and Programming Logic 

DATA TRANSLATION 
-INC 

109 CO NCORD STREET, FRAM INGHAM , MA 01701 

Call us at 617/879·3595 for a complete set of applications data. Or call your local representative below. 

205-539-4411 303-934-5505 904-243-6424 504-366-5766 215-925-8711 919489-1546 713-688-9971 
602-947-7841 305425-5505 305-723-0766 301 -953-3724 505-299-7658 216-585-8421 214-231-2573 
213-938-2833 305-7764800 404-939-1674 314-997-1515 201 -569-2230 615-584-2614 703-527-3262 
415-9414410 913-6494000 716-334-2445 206454-0900 
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SEARCHLIGHT SECTION 

AUTOTRACK ANTENNA • 
SCR-584 RADAR SYSTEM 
360 deg azi 210 deg elc. Ikner than l 
mi l. :iccur;acy. Missi le vcl. acccl. and I 
slew. rate s. Amplidync servo conroi. 
Handle up co20 ( r. dish. Comp!. w ith 
concrol chassis. ALSO in ::.tock 10 cm. 
van mounted radar system. Conica l • 
scan. PP!. 6 fr. d ish . ideal telemetry, 
balloon missile rocket erk, ECM r.i.n ,gc. 600 p,g. instr. bk. 
on rnm pl. radar avail. $25 ca. 
l MEV LINEAR ACCELERATOR 
Dual Mode, Ion or Ekccron. RF Drive , 300 KHZ at 4.5 
KW. lncludcscomrol console, RF unit, accelcrJtor, etc. 
MOD IV HI-RES MONOPULSE TRACKER 
Ins trumentation rad.1r; freq. 8.S-9.6 G Hz, Pwr: 250 KW, .1 
mil cracking accur.icy. 6' Fresnel lens J.ntcnn.l with 4 horn 
monopulsc feed . T rk. Rng. 50 or 200 mi. 

PULSE MODULATORS + H.V.P.S. 
245 >\\\' Ll'\E PULSER Output 16 KV ;ir 16 amp .. 25 µ.s ac 

4000 PPS. 
40) KIV FLOATING DECK PULSER Outp<>C 20 K V "' 20 

amp. I µ. s to IO mille.;ct: pulse. 
500 KW l.1 1\E PULSER 0u£put 22 KV a r 28 arnp . .4 11.75 

2.25 µ s :u 2500, 550 300 PPS. 
l MIV HARDTl BE MIT MODFL 9 Outpat 2) K V at 40 

amp .. 25 2 µ s :It .002 O.C. 
2.0 MW Ll :\'E PULSER Oucpu£ 30 KV .u 70 :imp. 1/2 µ 'I> at 

600/ 300 PPS. 
3 t-.1\V Ll :'\E PULSER Ourpuc 39 KV ac 75 .unp .. 25 11 µ sat 

500 PPS. 
IO MW Ll'\E Pl lLSER Output 76 KV a t 135 :.imp. 2.5 µ sat 

3)0 PPS. 
17 M\V Ll'\E Pl 1LSER Output 17 !-\ \' Jt 1000 Jmp. 1-5µ '1> .l 

1)0- 2000 PPS. 
RECON DRONE CONTROL RADARS 

X Ba nJ sn£cnl'I> .wcotr:u::l JnJ scan.h complete wich plotting 
boarJs. ·Fulh· mobtlc .. ran mounrcJ. Gnd ro :11r link<.: ;me! 
beacons also i.n :i coc k. 

MICROWAVE LINK EQUIPMENT 
Fre~. 7. 1-7.9 G Hz, Pwr. 100 mw., 4 channels. Transmi ts 

video, pul se , synchro, and voice information. Mfr: 
Mororo!J. O thers in srock. 

SPARE PARTS IN STOCK 
N ike Ajax, Nike Hercules. M -33, MPS- 19. TPS-ID. TPS
IOD. FPS-6. SPSS. SCR-584, HIPAR. Many more. write. 

RADAR & RF PKGS. 
34~hz 40 kw Puhc Rf' pkt:: 
24t::hz 40 kw Pul'l>r: hornb COS'I> ~ptcrn 
l 6i.:hz l }O lw l'ul~c 11-58 '>c.m .. h rad.tr '>ystem 
X BAND SEARCH 40 KW PULSE WEATHER RADAR 

BAND AUTOTRACK AUTOTRACK GPG-l /MPQ-29 
X BAND AUTOTRACl< 250KW PULSE M-33 
x BAND BEACON 4(fo w PULSE A '\; DP'\-o2 
X BAND AUTOTRACK 50KW PULSE B-47 FIRE CONTR. 
C BAND WEATHER RADAR 250 KW PULSE CPS-9 
C BAND HT. FDR. FPS-26, 5 MW; TPS-37, 1 MW 
C BAND 285 KW PULSE Scmh A'\ SPS-s 
S BAND AUTOTRACK 500 KW PUL SE 10 ' DISH 
S BAND 1 MEGAWATT COHERENT A'\ / FPS-18 
S BAND 1 MEGAWATT PULSE NIKE ACQ. 
S BAND 5 MEGAWATT HEIGHT FINDER ,\\l / FPS-6 
S BAND MORTAR LOCATOR 250 KW MPQ-lOA 
L BAND 500KW PULSE AN/TPS- 1 D/E & FPS-75 
L BAND 5 to 20 KW PULSE 
400 mhz 11\:W CW \'\ ./ FPS-i2J 
22Smhz 1 MEGAWATT PULSE A'\ TI'S 28 
CW 4.4-)ghz 1 KW 
CIV .9)0-)ghl 1)0 IV A TIS 
CW 1.S mhz-10.)ghz S WATTS 
CW l.7-2.4ghz 10 KW 

RADIOSONDE DISPENSER 
Airborne dispenser. gas or air operated . Size 4' long 
Udia. TypeAMQ 19 

Iii Jt:~!~rch Instrument 
Co., Inc. 

3 QUINCY ST., NORWALK, CONN. 06850 
12031 853- 2600 

CIRCLE 951 ON READER SERVICE CARD 

SAME DAY SHIPMENT 
Minis & Peripherals 

PRINTERS 
Some "BRANO NEW" 

DATA PRODUCTS 

2440- 700 LPM 
2470-1250 LPM.$9500 
MOHAWK DATA SCIENCES 

4320-300 LPM 
4330-380LPM 

CONTROL DATA CORP. 

9322-200 LPM • $2500 
9352-600 LPM 

ALSO 
CENTRONICS, POITER, CDC 
A. B. DICK, IBM, HIS, UNIVAC 

(617) 261-1100 
Send/or Free Reporl " Maintenanre of Computers' " 

AMERICAN USED COMPUTER CORP. 
P.O. Box 68. Kenmore Sta .. Bo,ton. MA 02?.15 
member COMPUTER DEALERS A~SOCIATIOl'I 

CIRCLE 957 ON READER SERVICE CARD 

FOR SALE 

Vintage Radio Valve Collector-Huckell, 
285 Military Road, Cremorne NSW 
Australia. 

158 

FIBCRCONI 
FIBER OPTIC 

COMMUNICATION LINKS 
Analog - Digital 

Bandwidths To 50MHz 

RADIATION DEVICES CO. PO BOX 8450 

BALTIMORE, MD. 21234, 301 -665-2764 

CIRCLE 952 ON READER SERVICE CARD 

~u~~e~f~o~!~~gl~~TA~LOG 
fire alarm systems and supplies. 96 
pages, 450 items. Off the shelf delivery, . 
quantity prices . ~~~ 

~ mountain west alarm 
~ 4215 n. 16th st., phoenix, az. 85016 

CIRCLE 954 ON READER SERVICE CARD 

CIRCLE 956 ON READER SERVICE CARD 

CIRCLE 953 ON READER SERVICE CARD 

EMPLOYMENT 
OPPOllTUNITIES 

FREE CATALOG 

The 1974 Tucker Electronics Company Gen
eral Catalog includes 160 pages of electronic 
test instruments, 16 lines of low cost dis
tributor products and thousands of recon
ditioned instruments 

POSITIONS VACANT 

Panama Canal Company in tropical Canal 
Zone seeks to fill an Electronics Tech
nician position experienced in independent 
maintenance of complete closed circuit 
television systems. Entrance salary is 
$13,992.05 per year (includes 15% tropical 
differential) . Free transportation to Canal 
Zone for appointee, dependents, house
hold goods and car. Fringe benefits in
cl ude two months' vacation earned an
nu ally, roundtrip vacation travel to place 
of residence in the United States at Gov
ernment expense every two years for em
ployee and dependents, U.S. Civil Service 
retirement benefits, Government spon
sored hea lth and life insurance, excellent 
schools and recreational opportunities. 
Send completed Standard Fo rm 171 to: 
Chief, Personnel Operations Division Box 
20 12 Balboa Heights, Cana l Zone Attn: 
Chief, U.S . Recruitment Section. Forms 
may be obtained at any federal agency 
and at first and second class post offices. 

Vice-President Engineering. Will be re
sponsible for developing new standardized 
products for new markets fo r rapid ly ex
panding company. Should have held re
sponsible position in engineering of elec
tro-mechanical or electron ic devi ces and 
demonstrated innovative approach to de
sign wi th knowledge of production proces
ses, costs, and marketing strategy. Should 
have a MS or PhD in Electrical or Me
chanica l engineering. High starting salary 
wi th exceptional bonus a rrangement. 
Contact John G . Davis, Employers 
Search Programs, 90 State St. , Albany, 
NY 12207(518)463-4257. 

REMEMBER 
TO USE 

ZIP CODE 
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New literature 

Solder-pin lamps. Performance fea
tures and major specifications of the 
Eldema "C" series of solder-pin 
lights, which require no sockets, are 
presented in an illustrated brochure 
published by Eldema Division, 
Genisco Technology Corp., 18435 
Susana Rd., Compton, Calif. 90221. 
Circle 421 on reader service card. 

Data management. The Information 
Network division of Computer Sci
ences Corp., 9841 Airport Blvd., Los 
Angeles, Calif. 90045, offers a bro
chure that tells how data-manage
ment concepts rectify the problems 
encountered in traditional pro
gram/file approaches [422] 

Custom MOS circuitry. Starting with 
an outline of the operation of a MOS 
transistor and proceeding to de
scriptions of silicon-gate, ion-im
plantation, and other advanced 
technologies, a booklet entitled 
"Customized MOS Circuits" is avail
able from AEG-Telefunken Corp., 
570 Sylvan Ave., Englewood Cliffs, 
N. J. 07632. In addition to a techni
cal review, the booklet gives details 
of Telefunken's capabilities and 
procedures for the design of custo
mized circuits. [423] 

Green lasers. A new line of neo
dymium-doped yttrium-aluminum
garnet lasers , operating at a 
wavelength of 0.532 micrometer, is 
described in a brochure called "The 
Green Machine." Intended for ho
lographic applications, both the la
sers and the free booklet can be ob
tained from International Laser 
Systems Inc., 3404 N. Orange Blos
som Trail, Orlando, Fla. 32804. 
[424] 

Ceramic capacitors. The complete 
line of CFI ceramic capacitors is de
scribed in catalog put out by Circuit 
Functions Inc., 1121 Lawrence 
Drive, Newbury Park, Calif. 91320. 
The catalog includes data on chip 
capacitors, four series of standard 
capacitors, and the latest miniature 
units. [426] 

Elastomeric connectors. Data sheet 
CEC-011 concerns a family of con-

Electronlcs/November 28, 1974 

nectors made of a dielectric carrier 
into which are molded contacts 
made of a conductive elastomer. 
The principal application of the 
connectors is for liquid-crystal dis
plays, but other uses are discussed 
in the data sheet offered by Techni
cal Wire Products Inc., 129 Der
mody St., Cranford, N. J. 07016 
[427] 

Servo controller. The subject of a 
bulletin from Moog Inc., Controls 
Division, Proner Airport, East Aur
ora, N .Y. 14052, the model 127-101 
motherboard servocontroller frame 
should be of interest to manufac
turers of industrial vehicles and 
equipment. [428] 

Subminiature relay. A pair of com
pletely independent DPDT relays 
housed in a single 16-pin dual in
line package is described in data 
sheet 73-125, available from AMP 

- Inc., Harrisburg, Pa. 17105. [429] 

Analyzing rubber compounds. A 26-
page-booklet from Barnes Engineer
ing Co., Analytical Products Group, 
30 Commerce Rd., Stamford, Conn. 
06902, suggests effective techniques 
for obtaining strong infrared spectra 
of various rubbers and rubber for
mulations. Included in the booklet 
are 12 spectra, reproduced full scale. 
[430] 

Additive circuit manufacture. The 
"A-Plus" approach to making cop
per-conductor printed-circuit boards 
is analyzed in a 12-page design 

Circle 159 on reader service card 159 



NEW! 

•Key Switch 
•Features: 
-Easy key operation 
-Electronic circuits and power supply cir-

cuits can be freely selected according to 
the application. 

•Applications: 
- Automatic vending machines, data termi

nals, E.C .R. , P.O .S., etc. 

• P.C. Connectors 
The S-400 Series P.C. connectors (through 
hole or eyelet) are available with various 
shaped insulators and terminals. Polarization 
guide is provided. 

•IC Sockets (Wrapping type) 
Continuous packaging is possible. Socket 
terminal spacing mates that of the IC itself. 
•Number of pins : 14 CSl-2425), 16 CSl-2426>. 

18 CSl-2427). 
•Contacts : Gold-plated. 

•SMK MAIN PRODUCTS: 
Switches, Connectors, Terminals, Sockets, Plugs, 
Jacks, Full Keyboard Switches, Fuse Holders, Key
board Switches, Ochers. 

SMK 
SMK ELECTRONICS CORP. 
OF AMERICA 
743, W.Gardena Blvd., Gardena, Calif. 90247, U.S.A. 
Phone: (213) 770-8915 Telex: 691144 

SMK EUROPE S.A. 
361, Rue au Bois, 1150, Bruxelles. BELGIUM 
Phone: 102) 762.23.84 Telex: 26278 SMK BRU 

. SHOWA MUSEN KOGYO CO.,UO. 
No.5-5, 6-chome, Togoshi, Shinagawa-ku, Tokyo 
142, Japan. Phone: 785-1111 
Telex: 2466301 SMKTOK J 
Cable: "SHOWAMUSEN" TOKYO 

New literature 

guide published by Methode Elec
tronics, Inc., 7447 W. Wilson Ave., 
Chicago, Ill. 60656. Besides a de
scription of the process, the guide · 
presents design criteria for its most 
effective utilization. [ 431] 

Passivated Darlingtons. A line of 
power transistors and Darlingtons 
that use glass passivation for im
proved stability is covered in a 
series of nine data sheets from Inter
national Rectifier Corp., Semicon
ductor Division, 233 Kansas St., El 
Segundo, Calif. 90245. [432] 

Microwave synthesizers. A four
page brochure summarizing the 
company's capabilities and products 
in the microwave-synthesizer area is 
obtainable from Watkins-Johnson 
Co., 3333 Hillview Ave., Palo Alto, 
Calif. 94304. [433] 

Batch-processing control. The PGS 
program-set station controls sequen
tial-type batch-processing oper
ations by means of curves scribed 

)D)(ill . Q.i 
ls (i)]{j:; · Program Set Station 

for programmed batch control 

onto a Mylar program sheet. Bulle
tin L-37 from The Foxboro Co., 
Foxboro, Mass. 02035, tells how it's 
done. (425] 

Data acquisition. An eight-page 
brochure available from FX Sys
tems Corp., Mt. Marion Rd., Sau
gerties, N.Y. 12477, describes the 
company's Digitem series of data
acquisition systems and a broad 
range of industrial and scientific ap
plications. [434] 

160 Circle 160 on reader service card 

Top Quality 

MAGNETIC HEADS 

MSP-6 

• 6 in 1 

read head for 
computer 

cassette stereo head for 
auto reverse 
play I record I erase 

Ii SAN-E DENKI CO.,LTD. 
110-1, Minami Kawahori, Tennoji-ku, 

OSAKA, JAPAN 
PHON ES: OSAKA (06) 779-159 1 
CABLE: SANMAGNETI CS OSAKA 

Circle 187 on reader service card 

Exclusive Economic 
and Industry Studies 
For Financial Analysts, 
Corporate Planners, 
Business Economists, 
Marketing Executives 
Geared directly to the future, our 
Department of Economics offers more 
than 40 forecasting tools to help 
project the general economy and 
industrial growth over the short and 
long run. 

EXAMPLES: Do you know that the 
current operating rate for the chemical 
industry is 86%? For synthetic 
materials, the utilization rate is 93%? 
That construction and mining 
machinery new orders are expected to 
be 8% higher in 197 4 than in '73? That 
steel expects a 3% decline in physical 
volume of sales in 197 4? That 
consumer income after taxes will 
increase 8% in 1975? 

At a modest cost, our various 
services covering most industrial 
segments of the economy are available 
to you. 

For more information write for our 
booklet, "Exclusive Economic Studies, " 
or phone Douglas Greenwald, 
Chief Economist, (212) 997-2216. 

Department of Economics 
McGraw-Hill Publications Company 
1221 Avenue of the Americas 
New York, N.Y. 10020 

~,,~ 

1?nri 
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New 
digital 

dynamics~ 
Digital line Printer LP-1088 

In your machine they mean 
a more efficient print system. 

TEC has put new digital dynamics 

into its LP-108B line printer that 

add up to higher reliability from a 

more compact unit. 

A continuously rotating drum sim

plifies print hammer actuation, cuts 
down on energy consumption and 

introduces fewer wear-prone parts. 

With the LP-108B you get up to 
18-column red/black printing and 

13 characters per column-all clean 
and easily legible. 

This is just one of the many high 
quality units made by TEC to help 

you make business machines better, 
more economically. 

Try it for size, ask for full spec./ 

characteristic sheets. We'll also send 

you a catalogue on our new and 

highly advanced LP-201 digital 

printer. 

TOKYO ELECTRIC CO.,LTD. 
14-10, 1-chome, Uchi-Kanda, Chiyoda-k u , 

Tokyo, Japan 

Advertising Sales Staff 
Pierre J . Braude New York [212] 997-3468 
Director of Marketing 

Atlanta, Ga. 30309: Joseph Lane 
100 Colony Square, 1175 Peachtree St .. N.E. 
[404] 892-2868 

Boston, Mass. 02116: James R. Pierce 
607 Boylston St . [617] 262-1160 

Chicago, Ill. 60611 : 
645 North Michigan Avenue 
Robert W. Bartlett (312) 751-3739 
Paul W. Reiss (312) 751-3738 

Cleveland, Ohlo44113: William J. Boyle 
[716] 586-5040 

Dallas, Texas 75201 : Charles G. Hvbbard 
2001 Bryant Tower. Suite 1070 
[214] 742-1747 

Denver, Colo. 80202: Harry B. Doyle, Jr. 
Tower Bldg .. 1700 Broadway 
[303] 266-3863 

Detroit, Michigan 48202: Robert W. Bartlett 
1400 Fisher Bldg . 
[313] 873-7410 

Houston, Texas 77002: Charles G. Hubbard 
Dresser Tower. 601 Jefferson St .. [71 3] 224-8381 

Los Angeles, Calif. 90010: Robert J. Rielly 
Bradley K. Jones. 3200 Wilshire Blvd ., South Tower 
[213] 487-1160 

New York, N.Y. 10020 
1221 Avenue of the Americas 
Warren H. Gardner [212] 997-3617 
Michael J. Stoller [2 t 2] 997-3616 

Philadelphia, Pa. 19102: Warren H. Gardner 
Three Parkway. 
[212] 997-3617 

Pittsburgh, Pa. 15222: Warren H. Gardner 
4 Gateway Center, [212] 997-3617 

Rochester, N.Y. 14534: William J. Boyle 
9 Greylock Ridge, Pittsford, N.Y. 
[716] 586-5040 

San Francisco, Calif. 94111 : Don Farris 
Robert J. Rielly, 425 Battery Street, 
[415) 362-4600 

Paris: Alain Offergeld 
17 Rue-Georges Bizet , 75 Paris 16, France 
Tel : 720-73-01 

Geneva: Alain Offergeld 
1 rue du Temple, Geneva, Switzerland 
Tel : 32-35-63 

United Kingdom & Scandinavia: Keith Mantle 
Tel : 01-493-1451 , 34 Dover Street. London W1 

Milan: Robert Saide! 
1 via Baracchin1 , Italy Phone 86-90-656 

Brussels: Alain Offergeld 
23 Chaussee de Wavre 
Brussels 1040, Belgium 
Tel : 13-73-95 

Frankfurt/ Main: Fritz Krusebecker 
Liebigstrasse 27c, Germany 
Phone 72 01 81 

Tokyo: Tatsumi Katagiri , McGraw-Hill 
Publications Overseas Corporation, 
Kasumigaseki Building 2-5. 3-chome, 
Kasumigaseki , Chiyoda-Ku, Tokyo, Japan 
[581) 9811 

Australasia: Warren E. Ball , IPO Box 5106, 
Tokyo, Japan 

Business Department 
Stephen R. Weiss, Manager 
[212] 997-2044 

Thomas M. Egan, 
Production Manager [212] 997-3140 

Carol Gallagher 
Assistant Production Manager [212) 997-2045 

Dorothy Carter, Contracts and Billings 
[212] 997-2908 

Frances Vallone, Reader Service Manager 
[212] 997-6057 

Electronics Buyers' Gulde 
George F. Werner, Associate Publisher 
[212] 997-3139 

Regina Hera, Directory Manager 
[212] 997-2544 

162 Circle 162 on reader service card 

Large and ,_ 
medium scale 
integration: 
Keep up with this 
fast changing technology 
Now, in one comprehensive volume, a 
complete working grasp at large and 
medium scale integration for electron
ics engineers engaged in the design of 
electronic systems, equipmen t and 
products. 

A wealth of practical working data on 
large and medium scale integration has 
been culled from the most important 
articles in Electronics magazine by 
Samuel Weber, Executive Editor. Em
phasis is on design problems at the 
system or subsystem level, as well as 
on the economics of today's design. 

Whatever the design problem - from 
partitioning a digital system to working 
with a semiconductor company in pro
ducing the best LSI design, this book 
covers the full range of today's impor
tant technologies on a practical, rather 
than a theoretical, level. 

It's yours for $15.00. Keep up. 

• - •FREE 10-DAY EXAMINATION•- · 

I McGraw-Hill Book C:ompany • j 
1
j r. I 

1221 Ave. of the Americas, lt'ln" • I New York, N.Y. 10~20 • I 
I Send me a copy of Large and Medium I 

Scale Integration (068815-X) for 10 days 

I on approval. At the end of that time, I will I 
either remit $15.00, plus tax , postage , and 

I handling , or return book without further I 
obligation. (Remit in full with this coupon, 

I plus any tax, and McGraw-Hill pays all I 
postage and handling costs .) 

I Name I 
I Address I 
I City I 
I State Zip I 
I Offer good only in the U.S. and subject to I 

acceptance by McGraw-Hill . For prices out-1 side U .S ., contact · McGraw- H ill Book Co. I 
I 23 K138-4018-3 • ----------Electronlcs/November 28 , 1974 



FEATURE ARTICLES FROM 
ELECTRONICS MAGAZINE ARE NOW 
AVAILABLE IN REPRINT FORM ! 

Valuable additions to your electronics library are now available thru this exclusive reprint 
service. Just check the articles you wish to order and enclose check or money order for 
prompt service. 

No. of 
Copies 

Wanted 

R- 11 Computer-Aided Design .......... . 

R- 15 Special Report on LSI Packaging 

R-016 Special Report on The Transistor: 

. •.... $4.00 

... . $3 .00 

Two Decades of Progress .. ............ $3.00 

R- 18 Reshaping the EE for the Seventies . . ..... . .... $1.00 

R-023 Special Rep~rl : Tomorrow's Communications .. .. $3.50 

R-027 Consumer Hazards : Why They Happen , 
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A new autoranging multi-function counter 
using LSI/MOS from the "Counter House" 

$349 
Who else but FLUKE could bring you this 
new multi-counter at such an attractive 

price? A multi-counter that measures fre
quency or period _ and totalizes too. 

Model 1900A from Fluke " The Counter 

House" has a dynamic range of 5 Hz to 

80 MHz ... advanced LSI/MOS circuitry 
... autoranging .. . and autoreset on all 
functions, gate times, filter and attenuator. 

And of course the 1900A incorporates all 
the traditional Fluke quality, and comes 
with a full 12-month guarantee plus a 15-

day money-back policy. 

Phone or write to-day for complete details 

on the $349 multi-counter from Fluke _ 

"The Counter House". 
Circle 164 on reader service card 

IFLUKEI 
® 

COUNTER DIVISION 
John Fluke Mfg. Co. Ltd., Counter D ivi sion, 
P.O. Box 1094, Station " D" Buffalo, N.Y., 14210. 
Phone (716) 842-0311 . TWX 610-492-3214 

instant pulSe "Permalloy" 
from Japan's magnetic material specialist 

· Interstate Pulse Generators 
have Constant Duty Cycle 

Engineers are always surprised When they select the Constant 
Duty Cycle mode and adjust the width control on an 
Interstate Series 20 Pulse Generator - they get an instant pulse. 
It's "countdown-free," too. 

For the whole story on lnterstate's Instant Pulsers, call John 
Norburg collect. He'll send you lnterstate's Series 20 Pulse 
Generator catalog - instantly. 

164 

Phone (714) 772-2811 Ce E" c· INTE~ATE ELECTRONICS 
C<>RPOR.VION 

Subsidiary of A-T-0 Inc. 

Dept. 7000, Box 3117, Anaheim . California 92803 
TWX U.S.A. 910-591-1197 TELEX U.S.A. 6554.43 & 655419. 

Circle 188 on reader service card 

Ohta ma is Japan's only specialized permalloy 
product maker. To assure the highest quality, . 
all processing is done at our own factory . 
Both mass-production and small lot items. 
Send your requirements and drawings today. 

Main products 
Shield cases Synchroscope · oscilloscope · 
electronic watch 
Shield cases and head cores VTR ·tape re
corder· audio equipment 

1780. Oshita te . ln agi. Tokyo. 192-0 2 Japan Phone: 0423-77 -4 3 11 

Circle 189 on reader service card 


