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3 Wire
Synchroto

Linear D.C.
Converter
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#MAC 1422-1
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| ¢ Y2% accuracy
Scaled for =10V DC output
Operates from =15V supplies
No external adjustments
Hermetically sealed
Output short circuit protected

Units can be altered to operate with
different L-L Voltages or frequency

Specifications

Accuracy: +=1% over temperature range

input: 11.8V, 400HZ line to line 3 wire
synchro voltage

Output impedance: less than 10 Ohms

Input impedance: 10K minimum line to line

Reference: 26V +=10% 400HZ (Unit can be

altered to accommodate 115V if available
at no extra cost)

Operating temperature range: —25°C to
+85°

| DEGREES |
+45 90 (35 (80

QUTPUT

Storage temperature range: —55°C to
+100°C

DC power: =15V +1% @ 75ma (approx.)
Case material: High permeability Nickel Alloy

Weight: 6 Ozs.

Size: 3.6"” x 2.5” x 0.6”

There is No Substitute
for Reliability

GENERAL MAGNETICS, INC.

135 Bloomfield Avenue
Bloomfield, New Jersey 07003
(201) 743-2700

Precision
Analog
Components
for Signal
Manipulation
and Function
Generation

® Radiation Hardened
Analog Multipiiers
and Modulators

e Linear DC to
Synchro Converter

@ Sine-Cosine to 3 Wire
Converter

® 3 Wire to Linear
DC Converter

@ 3 Wire to Sine-Cosine
Converter

@ Sine-Cosine
Generators

® Precision
Modulators

@ Precision Analog
Mulitipliers

@ Squaring/Square
Root Modules

® Precision Analog
Divider

® Precision A.C.
Regulators

® Demodulators

o Transformers

Analog
Computing
Applications

@ Trigonometric
Manipulations

® Multiplying
@ Dividing
® Squaring
® Modulating

@ Automatic Gain
Control

@ Demodulation
o RMS Computation
® Phase Measurement

o AC Amplitude
Reguiation and
Modulation

e Linearizing

® Square Rooting

® Power Measurement
®Ratio Measurement

4 Quadrant Magnetic

Analog
Multiplier

DC x AC = AC Output

#MCM 1351-2

Product Accuracy
is 1/2% of all
readings Over Full
Temperature Range
of -55°C to +125°C

B Product accuracy is specified in %
of reading for all output analog
voltage product points over the full
military temperature range instead
of % of full scale error giving
superior results for small values.

W Llinearity, product accuracy, and
zero point virtually unaffected by
temperature changes.

| All units are hermetically sealed and
compietely shielded from external
electric or magnetic fields.

Specifications Include:
Transfer equation: E — XY/3
X & Y input signal ranges: 0 to =3V Peak
Maximum static and dynamic product
error: 2% of point or 2 MVRMS,
whichever is greater, over entire
temperature range
Input impedance: X = 10K; Y = 10K
Full scale output: 3 VRMS
Minimum load resistance for
full scale output: 2000 ohms
Output impedance: Less than 50 ohms
X input bandwidth:
+0.5db, 0 to 200 hertz
Y input bandwidth:
+0.5db, 20 hertz to 1000 hertz

DC power: +15V uniess otherwise
required @ 20 ma

Size: 1.8” x 1.1” x 0.5”

There is No Substitute
for Reliability

el
GENERAL MAGNETICS, INC.

135 Bloomfield Avenue
Bloomfield, New Jersey 07003
(201) 743-2700
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Now. . . High Efficiency, Switching Regulated Power Supplies

The new Switching Regulated Series is the most recent addition to the expanding line of Hewlett-
Packard Modular Power Supplies. The MIGHTY MODS started with the 62000 Series — a com-
plete line of modular power supplies with coverage from 3 to 48 volts, up to 192 watts.

The new Switching Regulated Supplies, Series 62600, feature advanced transistor switching design
with up to 80% efficiency. You get more power in a smaller, cooler operating package . .. with 4 to
28 volts, up to 300 watts, 0.2% combined line and load regulation, 20mV rms/30mV p-p ripple and
noise. And, HP thinks ahead to give you all the protection you need: overvoltage, overcurrent, over-
temperature, reverse voltage and protected remote sensing. What it all adds up to is: selection,
performance, reliability plus competitive pricing (with quantity and OEM discounts). Whether it's a
modular, laboratory, or digitally programmable power supply — be confident when you specify . . .
specify HP.

For detailed information, contact your local HP field engi-

neer. Or write: Hewlett-Packard, Palo Alto, California 94304. HEWLETT h PACKARD
In Europe, Post Office Box 85, Meyrin-Geneva, Switzerland.

21303
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The perfect
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combination.

A synthesizer/signal generator that sets a new standard
in RF performance-all the way to 1300 MHz!

The new HP 8660B Synthesized Signal
Generator has all the precision and
stability you'd expect from a synthesizer.
Plus performance features, operating
functions and ease of operation far
surpassing what you would normally
find in a signal generator.

The keyboard, plus its 10-digit LED
display, gives you error-free fingertip
control of operating frequencies. For
example, enter your center frequency and
then the frequency increment cor-
responding to channel spacing. Now you
can change the frequency up or down
by that precise increment just by pushing
the STEP button. Similarly you can enter
sweep width for precision swept
frequency testing. For total operating
flexibility you can also tune the gener-
ator manually over its entire frequency

Circle 2 on reader service card

range. In all these modes you get
accurate signals with synthesizer stability
and spectral purity.

The instrument’s modular concept
allows for great tlexibility in both fre-
quency coverage and modulation. Two R¥
plug-in units have these outstanding
characteristics: 0.01 to 110 MHz or
1 to 1300 MHz frequency coverage,
settable in 1 Hz steps; —80 dB spurious;
< 1.5 Hz residual FM; 3x10-8, day
stability; +10 to —146 dBm calibrated
output. Precision AM and FM modula-
tion capability, available as an option,
greatly increases the 8660’s versatility.

The 8660B keyboard-entry main-
frame is $6000. RF plug-ins, 0.01 to 110
MHz, $1975; | to 1300 MHz, $4800.
Modulation plug-in, $900. A lower
cost unit ideally suited for remote pro-

gram applications is the 8660 A
mainframe. The variety of modular
options makes it possible for you to
‘custom-tailor” a system to your exact
needs, with prices for a complete
system starting at $5875.

Ask your field engineer for complete
information about the immensely
versatile 8660 Synthesized Signal Gen-
erators. Or write Hewlett-Packard,
Palo Alto, California 9:4304; Europe:
1217 Meyrin-Geneva, Switzerland.

04204

HEWLETT w PACKARD

SIGNAL GENERATORS
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YOU AND YOUR CAREER: Gadfly returns to harass IEEE, 29
CIRCUITS: Chip inductor fits in hybrid circuits, 30

MEMORIES: AMS 4,096-bit RAM begins production, 30
NAVIGATION: Five satellites help to rescue Cousteau, 31

WORD PROCESSING: Office automation picks up speed, 32
MATERIALS: Thick-film switch developed for hybrids, 34
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INSTRUMENTATION: Digital interface adds power to scope, 98
DESIGNER'S CASEBOOK: N-MOS gate-bias circuit runs from 5 V, 106
Controlling duty cycle and rep rate independently, 107

Adding foldback resistor provides overload safety, 108
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PACKAGING: Selecting the optimum circuit-board package, 115
ENGINEER’S NOTEBOOK: Reverse-polarity LEDs show zero beat, 119
Computer plots curves on standard printer, 119

New Products

INTERCON '73 PRODUCT PREVIEW:

Storage unit adjusts for analyzer error, 127

5%-digit panel meters to bow, 128

Under-$3,000 generator has digitai display, 128

Card stores transistor tests, 130

SUBASSEMBLIES: Active filter goes to 200 kHz, 137
INSTRUMENTS: Test system modules are programable, 143
SEMICONDUCTORS: Thin-film resistors put on multiplier chip, 149
PACKAGING & PRODUCTION: Analog tests are automated, 158
COMPONENTS: Terminators meet ECL speed requirements, 165
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Highlights

Cover story: A scope with brains, 98

A digital processor sandwiched between
signal-acquisition and display units enables
Tektronix' Digital Processing Oscilloscope
(cover) to digitize analog waveforms and
also to convert stored digital data into
analog waveforms for display. The proces-
sor will act as an interface between scope
and minicomputer.

LED displays take aim at desk calculators, 65
Manufacturers of the newest light-emitting-
diode displays may soon be asking only $1
a digit on large-volume orders. In fact, the
new, larger-digit models are already selling
for about two thirds the prices of current
LED displays, thanks to an economical
semiconductor design.

Eight EEs discuss a changing profession, 87

In a rapidly developing technology, the
electronics engineer finds adaptability more
essential to survival than his constantly out-
dated experience, agreed an engineering
panel organized by Electronics editors. A
switch to management is one way to cope,
starting one’s own business is another.

IEEE moves to career-oriented activities, 95

A salary survey, a pension plan, and a
Washington office that will inform legislators
about engineers’ needs—all these moves
should revive members' confidence in the
IEEE. The same realism is reflected in Inter-
con '73, which will be a two-floor show with
specialized technical sessions.

And in the next issue. . .

Start of a series on minicomputers in action
. selecting numeric display devices and

drivers . . . flexible, high-density cable for

microelectronics.



How to Design Your

Power Supply for $83

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

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

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

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

Any output voltage from 5 to 100 volts
DC with current from 0.15 to 20 amperes
is available. Many of the popular voltages
are carried in stock for immediate delivery.
Please call us for attractive O.E\I. dis-
count prices.

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

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

28 VDC to DC, Regulated

28 VDC to 400 &, 1¢5 or 3¢5

24 VDC 10 60 &, 1

Please see pages 618 to 632 of your 197172 EEM (ELECTRONIC ENGINEERS MASTER Catalog)
for complete information on Abbott modules.

Send for our new 56 page FREE catalog.

LABORATORIES,

5200 W. Jefferson Blvd./los Angeles 90016
(213) 936-8185 Cable ABTLABS

6 Circle 6 onreader service card

abbot NIETTICICIE

INCORPORATED

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

Readers comment

Lithocon tube travels

To the Editor: Your recent article,
“Silicon-target storage tubes outdo
direct types in versatility.” [Elec-
tronics. Feb. 15. p.91]. refers to the
luggage-inspection system being
bought by Pan Am from the Bendix
Corp. It “incorporates a modified
version of the PEP-400. an image-
storage and scan-conversion termi-
nal manufactured by Princeton
Electronic Products Inc.”

Some readers may have inferred
that Bendix is the only company us-
ing Princeton equipment in such an
application. However, Princeton
sells image-storage and scan-conver-
sion terminals based on its Lithocon
silicon-target tube to all major man-
ufacturers of such inspection sys-
tems. including American Science
and Engineering in Cambridge,
Mass.. Philips Broadcasting in
Montvale. N.J.. and Baird Atomic
in Bedford. Mass.

Wilburt M. Herbener

Princeton Electronic Products Inc.

North Brunswick. N. J.

Solid-state camera was earlier

To the Editor: “Solid-state camera
uses photodiodes™ [Electronics, Feb.
I. p.121] introduced the Reticon
camera as the first production solid-
state camera. In fact. Integrated
Photomatrix Ltd. introduced the
first self-scanned linescan camera
system in February 1972, and this
event was announced to all techni-
cal magazines in Europe and Amer-
ica. The C7000 series of linescan
cameras was based on the IPL’s self-
scanned arrays with lengths varying
from 16-by-1 to 256-by-1 photo-
diodes. spaced on 4-mil centers.
G. R. Parsons
Integrated Photomatrix Ltd.
Dorchester. Dorset, England

Father of the 4,096-bit RAM?

To the Editor: The article describing
the new 4.096-bit random-access
memory chip from Microsystem In-
ternational of Canada [Electronics,
Dec. 18. 1972. p.97] was excellent in
all respects but one. No credit was
given the design team | headed at
Honeywell during 1970 and 1971.
when a nearly identical 2.048-bit
MOs RAM was developed. Honey-

Electronics/March 15, 1973



Save 37 weeks
on your next microwave
amplifier design-
with MICroAMPs

Send for this. Read it. You’ll be convinced.
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OK, convince me. Send your data and applications booklet on
TRW MICroAMPs. Show me how input matching can help my
broadband design go from paper to hardware in just 2 weeks

Name Title

Company

Address

City State Zip

Clipcouponand mail toSalesManager, TRW Semiconductors,an
Electronic Component Division of TRW Inc., 14520 Aviation Bivd.,
Lawndale, Ca.90260. If you can't wart, phone (213) 679-4561

[ ——

TRW/ senviiconoucTors
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PRINTER/
RECORDER T-BAR

- ; APPLICATION

M || TAPE
@@ READER

T-BAR HIGH DENSITY SWITCHING COMPONENTS
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/

If THIS computer FAILS

T-Bars are designed specifically for switching
many parallel lines, either manually

or remotely. 8, 12, 24, 36 and 60 pole T-Bars
are available in Form A and C contacts. For
data switching, specify Series 901 T-Bars
with bifurcated contacts for high reliability.
For information, write or phone T-Bar, refer
i to distributor catalogs or eem.

T-Bars are avallable u
otf-the-shelf from cumnunenls
ALLIED ... CRAMER ... NEWARK ..
FISHER/BROWNELL . . . HOLLYWOOD DIVISION

..and SOUTHWEST ELECTRONICS

| INCORPORATED |
SWITCHING TECHNOLOGY

141 Danbury Road, Wilton, CT 06897 e phone 203/762-8351

n 9 4
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) Readers comment

well's RAM was described in Decem-
ber 1970 10 many companies in the
semiconductor industry for custom
development. It was disclosed pub-
licly at the International Solid State
Circuits Conference in Philadelphia
in February 1972.

The inverting-cell concept. to-
gether with the data-control cell. po-
larity cell. or status cell. as it is vari-
ously called, was described during
both the custom development and
the Philadelphia conference. The
exclusive or read/write scheme was
also described

TI. for one. has been shipping
systems with the HIS 2.048-bit RAM
for more than six months. The path
of the Honeywell team has been fol-
lowed by the engineering staff’ of
Microsystems International. which
is to be congratulated for having put
on the market the first 4.096-bit MOS
memory chip and for work in n-
channel. However. credit should be
given the team that developed the
earlier device.

John Andrews
Memory Technology Inc.
Sudbury, Mass.
® One of the authors. Tom Ross. re-
plies: When the history is written. the
inverting-cell concept will likely be
considered u milestone in RAM devel-
opment. However. Microsysiems’
work in this area started in 1971. in-
dependently of the program spon-
sored by Honeywell. Naturally. the
publication in the 1972 1SSCC of both
the Honeywell paper and the modi-
fication described by Kuarp. Regiiz,
and Chov of Intel helped confirm the
earlier decisions in fuvor of this cell.

The main thrust of Microsystems’
development work was in applving
the basic cell and developing periph-
eral circuits suited to n-channel MOS.
There cannot be u one-for-one rela-
tionship with p-channel here. princi-
pally because of the much greuter
body effect of substrate bias on Vr.
The choice of un enhancement-mode
n-channel process aggravated this
problen. However. the decision is
proving 10 be a sound one, both on
grounds of manufacturing economy
with common processing and in fu-
wre chip-size reduction possibilities.
since depletion lavers move less far in
the more highly doped substrate.

Electronics/March 15, 1973
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Building power into a computer isn't
much trouble, these days. The task is
to make that power respond to the de-
mands of you scientists and engineers
who don’t pretend to be computer ex-
perts. That's a feat we’ve accomplished
with our new Series 9800/Model 30.

It joins the accessibility and easy

e ett_ ac ar operation of a programmable calculator
with the power and overall capability of

°® a minicomputer. The result? Signifi-

cantly reduced turn-around time for

erles 9800 those complex research and design
problems you're now sending to a pro-

grammer or outside computing service.

Conversation guides you to the

O e ° best solution. The secret to the Model

30's problem-solving efticiency is its
ability to communicate with you on a

veryhumanlevel. Itslanguage is
BASIC, a standard language that gives
; . you simple, straightforward program-
ming
er In practice, you solve a problem by
. setting up a dialogue with the Model
® 30. You talk to it through the type-
writer keyboard. It talks to you through
n e the alphanumeric display.
° Once you've entered your instruc-

tions in English words and Algebraic

formulas. the Model 30 does all the
) rest, under the automatic control of its

hard-wired executive system. It'll even



show you where you’ve made a mistake
—s0 you can quickly correct anything
from one character to an entire block of
text with just a few quick strokes on the
editing keys.

Powerful memory for solutions to
big problems. Despite its apparent
simplicity and small size, the Model 30
is an extremely powerful computing
tool. Significant teatures include the
executive system software imple-
mented by built-in ROM (read-only-
memory); the large MOS-LSI read/
write memory for programs and data,
and the built-in tape cassette operating
system for mass storage. Adding it all
up, the basic Model 30 gives you
problem-solving power equivalent to a
minicomputer system with 10K
sixteen-bit words of memory. And
that's just for starters, because the
Model 30’s modular design lets you add
capacity any time your usage demands.

You can add programming and sys-
tems versatility with plug-in ROMs.

For more information, circle reader service no. 10

You can increase your data and pro-
gram storage with read/write memory
modules. And you can plug in up to
nine additional tape cassettes for whop-
ping mass storage

New Series 9800 Line Printer gives
you fast formatted output. It your
work calls for formatted hard copy,
you’ll be happy to know you no longer
need suffer the tedium and noise of
slow, mechanical output writers. Our
new Series 9800/Model 66 Line Printer
mounts atop your Model 30 to give you
a fast output of 250 lines per minute.
(That's equivalent to typing 3,600
words per minute.)

Series 9800 Peripherals let you
handle datain any format. As a mem-
ber of the Series 9800. the Model 30 is
fully compatible with all 15 of the

Series 9800 Peripherals—ranging from
high-speed Tape Readers to Instru-
ment Interfaces. lllustrated above is
our unique X-Y Plotter that not only
draws histograms, linear, log-log.
semi-log, or polar plots—but writes
alphanumerics as well

Put the Series 9800/Model 30
through its paces on some of your prob-
lems. We’re already shipping produc
tion units. Prices start at $5,975 for the
basic Model 30. Add $2,975 for the
Model 66 Line Printer.

For more information or a hands-on
demonstration, call one of our 172
worldwide sales offices. Or write:
Hewlett-Packard. P.O. Box 301. Love-
land, Colorado 80537.

093/2

HEWLETT 71“ PACKARD

HP Sales, Services, and Support 7% Cities 1n 65 Countries

For a demonstration, circle reader service no. 11

For information on the HP-35, circle reader service no. 270



Timer.
Analoy Multiplier.
High Speed
On Amp

Look what you can
puy them for.

l. Intersil 555
General Purpose Timer
95¢

3. Intersil 741HS
High Speed Op Amp
95¢

2. Intersil 8013
4-Quadrant Analog Multiplier
$7.50

12 Electronics/March 15, 1973



[ Device
Type

4-Quadrant Analog Multiplier

General Purpose Timer

Intersil’s new 555 Low Cost General
Purpose Timer is pin-and-electrically
identical with the Signetics NE/SE555.
Available now, it's priced as follows.

Part

Temperature 100-999|
Number Range Package Pieces
NESS5T 0Oto +70°C TO-99 $ 0.95
NES55v  0to +70°C MINIDIP 0.95
SES55T —=55t0 +125°C TO-99 8.00
SE555v —5510 +125°C 14 pin DIP 10.00

After we introduced the easy-to-use
8013 monolithic 4-Quadrant Analog Multi-
plier, people told us they'd “buy plenty if
the price were lower.” Good enough.
Yields are up and we've reduced the price
50% on the two most popular versions.

Device Order Overall 100-999|
Type P/N Accuracy Package Pieces

8013CC  ICL8013CCTY +2% TO-99 $75

8013BC ICL8013BC_TY *+1% TO-99 11.2

Lowest Priced
High Speed Op Amp

The new Intersil 741HS is a high speed
(0.7V/1S min.) version of the pA741 op
amp. Pin-and-electrically identical with the
original, which slews at 0.3V/.S typ., the
741HS is the lowest priced high speed op
amp on the market.

" Order ‘Slew  Temperature 1%—@9}

P/N Package Rate Range Pieces

741CHS ICL741CHSTY T0-99 0.7vV/uS 0Oto +70°C $ 0.95
741MHS ICL741MHSTY T0-99 0.7V/xS —55to +125°C 3.95

And there you are. Three more superb
reasons to keep us in mind for the circuits
you need, at the prices you want. Intersil.
10900 North Tantau Ave., Cupertino CA
95014.

Electronics/March 15, 1973

Get 'em here.

Intersil stocking distributors. Schweber
Electronics. Semiconductor Specialists.
R. V. Weatherford Co.

Intersil area sales offices. Boston (617)
359-7188. Chicago (312) 371-1440. Los
Angeles (213) 370-5766. Minneapolis (612)
925-1844. New York (201) 567-5585. San
Diego (714) 278-6053. San Francisco Bay
Area (408) 257-5450.

Overseas representatives. Copenhagen
E. V. Johanssen A/S. Helsinki: Digelius
Electronics Finland OY. London: Tranchant
Electronics (UK) Ltd. Milan: Auriema Italia
SRL. Munich: Spezial Electronic. Paris:
Tranchant Electronique. Stockholm: Elek-
troholm. Tel Aviv: Schweber Electronics.
Tokyo: Internix. Zurich: Laser- & Elec-
tronic-Equipment.

U.S. Representatives in all major cities.
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COMPLETELY REVISED

AND UPDATED!
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WIRE-WOUND

RESISTOR
ENGINEERING

HANDBOOK

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

PRECISION /HI-SPEED
POWER/WIRE-WOUND
RESISTORS

including: established reli-
ability resistors, beryllium
oxide core power resistors
... 22 special temperature
coefficients from —50 PPM

to 46000 PPM . . . sub-
miniature precision resis-
tors . . . ladder and sum-

ming networks.

Write for your free copy today!

ELECTRONICS, INC.
700 South 21st Street
Irvington, New Jersey 07111
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Longo and Reyes to head
solid state areas at Fairchild

The reason given for the recent con-
solidation in Fairchild Semicon-
ductor’s solid-state divisions was the
need 1o concentrate management
attention on markets and tech-
nologies that are closely related and
growing rapidly. So said Wilfred
Corrigan, vice president and general
manager for the Semiconductor
Components group. And two of the
men whose responsibilities have
grown in the reorganization are
Thomas A. Longo and Gregorio
(Greg) Reyes.

Longo. a vice president, became
general manager of the new Digital
Products group. moving up from
general manager of the Digital
Products division. Reyes was named
a vice president and general man-
ager of the Discrete Products group:
he had been general manager of the
Discrete Products division.

Longo’s group includes the Dig-
ital Products and MOS Products divi-
sions. Roy A. Pollack. who had
headed the MOS Products division,
has resigned. Reyes has greater re-
sponsibility. too. as his group now
combines the former Discrete Prod-
ucts and Microwave & Optoelec-
tronics divisions.

Longo’s long-term goal in his new
job is to “'be on the leading edge of
production capacity and capability.”
He plans no changes in what he
feels is a successful bipolar oper-
ation. But he will “look carefully”
into MOS operations with an eye on
manufacturing advancements. tech-
nical improvements. and new mar-
keting techniques. Fairchild has not
been nearly as successful in MOS as

it has in bipolar devices.

Longo’s confidence in bipolars
stems from his former experience at
Fairchild. which he joined as group
director in 1970. He had supervised
the development of TTL while he
worked at GT&E. He also worked for
Transitron’s semiconductor oper-
ation from 1966 to 1970.

He points to the bipolar group’s
progress in Isoplanars at Fairchild.
where “we created a revolution™ by
building a whole memory line in
bipolars. Longo sees bigger and bet-
ter things ahead for the Isoplanar,
voicing plans to apply that tech-
nology to high-performance ECLs
and to Mos. In addition, memory
development will receive strong em-
phasis under Longo. who labels it a
“very strong product line.”

Longo is the son of an ltalian im-
migrant, who was on his own at 13,
had his higher education postponed,
and worked as a supervisor in a
plant facility at Western Electric for
27 years.

While an ensign in the Navy
where he served from 1947 10 1950.
Longo was sent to an electronics
school. where he says his interest in
the industry began. At that time. he
already had a BA in physics from
Purdue University. but he managed
to add a BA in naval science while in
the Navy. After leaving the service,
he returned to Purdue to get an MA
in physics and a Ph.D. in semicon-
ductor physics.

When his wife and five children,
ranging in age from 12 to 21, aren’t
occupying his time, the Fairchild
executive is sailing. But Longo’s old-
est avocation is his 25-year practice
of being his own investment analyst.

Reyes honchoes discretes. An
equally strong picture is painted of

Movers. Greg Reyes (left) and Tom Longo took on new assignments in the reorganization at
Fairchild. Reyes heads the Discrete Products group. Longo the Diaital group.




;> V“Putting a minicomputer
s Z/linside your new product?
You’ve got problems.”

1. You've got to get your product on the market as fast
and economically as possible.
2. You want lots of money left over for prolit.
3. Your product (and all components) must be reliable.
4. You have to deliver on time.
5. You have tostart out and stay price compelitive.
6. Youdon't want any surprise problems when
Version Il is ready.
7. You want the right internal hardware, software, and
all the rest.
8. You have to have good technical service back-up
when you need it.
9. You're getting into bed with your major suppliers and
want to play it as safe as possible.
10. You need all the help you can get from your vendor.
11. You don’t want suppliers who end up competing with you.

Big problems. And we have some unique solutions proven
by some of the biggest minicomputer buyers in the country.
Our customers ran us through some of the toughest competitive
bidding you ever saw. Against every name compeltitor you can
mention.

We solved their problems. Partly, because we're not
newcomers. Five years and thousands of minicomputers later,
we're still solving problems. Successfully. And economically.
How about yours?

Call or write me personally. I'll answer by phone
or by airplane.

Dave Methvin
President

.Y COMPUTER AUTOMATION, INC.
= the naked mini“ company

18651 Von Karman, Irvine, California 92664, (714} 833-8830, T\WX 910-595-1767
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High

puise duty
capacitors
for power
glectronics

The newly developed capacitors

are the answer to improving

the reliability of your
equipment.

Please send for

the latest

technical catalogue.

16 Circle 16 on reader service card

®

WIMA
MKP 10

B WIMA MKC 10
Polycarbonate dielectric
(radial lead).

B WIMA MKP 10
Polypropylene dielectric
(radial lead).

All plastic design with
self healing properties.
Very low power factors
of up to 1to 3x 102 and
2 to 3x10™.

Pulse rise time rating of
up to 150 V/ps.

B WIMA MKB 10
Polypropylene dielectric.
Metal case housing
similar capacitor units

to the WIMA MKP 10.
Capacitances up to 15 pF.
Pulse rise time rating of
up to 75 V/ps.

WILHELM
WESTERMANN

Spezialfabrik

fir Kondensatoren
D-68 Mannheim 1
Fed. Rep. of Germany

Augusta-Anlage 56
P.O. Box 2345
Tel.: (621) 408012

Pqule B

the newly elected general manager
of the Discrete Products group.
Reves strikes visitors as a vital and
outgoing man,

He came from National Semicon-
ductor. where he was in manufac-
turing management from 1967 to
1968. He began at Fairchild as di-
rector of transistor operations. and
in 1970. he became director for dis-
cretes and diodes. The following
year. he was elected a corporate vice
president and became division man-
ager.

His job now. is to “continue with
our major development efiorts,” he
savs. A trace of pique shows
through Reyes’ contention that dis-
cretes are not dead in any shape or
form. “They're alive at Fairchild,
and Fairchild is committed to
them.” He pinpoints next year as
the one in which growth will occur
in discretes because of the potential
of the automotive and consumer
markets.

Reyes says that one of his aims
for Fairchild is for it to become “a
true multinational company.” by
branching to Latin America and un-
derdeveloped countries.

Reves has recently moved into a
new home in Saratoga, Calif.. where
he has lived four and a half years
with his wife and 10-vear old son.
He leaves his home in time to be at
the office by 6:30 every morning. To
keep fit. he runs a mile a day. plays
tennis. and makes weck-end treks to
the ski slopes in the Sierra Moun-
tains

When he finds time to sit down,
Reves prefers to read from the best-
seller list. with a preference for his-
torv. In music. his tastes are as ver-
satile as his energy in the rest of his
activities. running the gamut from
classic to rock.

A native Havanan. Reves flew the
coop at 17 to go to college in the
U.S. His father. a former captain
for Cuban Airtines brought the fam-
ily to the U.S. in 1958—shortly be-
fore Castro’s takeover.

Reves. now a U. S. citizen. earned
his BA in mechanical engineering at
Rensselaer  Polytechnic  Institute
and then went on to receive his MA
In management science from Ste-
vens Institute of Technology.
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WESTON

delivers bi

in2sma

The new Weston 4444,
The world’s smallest 4-digit, auto-

ranging multimeter. We call it the maxi-
minimultimeter.

Instant autoranging with 18 full-
scale ranges beginning at 100mV. Covers
DC and AC volts, ohms, and DC current.
Four full digits, including polarity. Amaz-
ingly accurate. = .02% reading + one
digit on a 90-day basis. Automatic over-
range indicator.

Completely solid state. Circuitry is
fully integrated around a dependable LSI
chip, on only one substrate.

erformance

gIr_l)ac.:kag¢=>s.

And here’s the best part.

The 4444’s unbreakable polycar-
bonate case measures only 2.25” X 5.45”
X 7”. Weighs less than 22 lbs. You can
put it in your briefcase.

Sound like a lot? The 4444 can be
yours complete—probes, leads, and fuses—
for only $575. See your Weston distributor
today. Or, return the reply card for more
information.

Circle 209 on reader service card.




WESTON

MILLIVOLTS D.C.

The Weston Model 1295,

the most reliable DPM ever made.

Pick one up. See how small it is.
But feel that rugged construction. The
1295 is designed for demanding environ-
ments. Exceeds ASA C39.1 requirements.
And, it’s conservatively rated to operate
at 60°C ambient.

Look inside. You’ll find:

A. Digital circuits combined in a
single, highly reliable MOS/LSI plug-in
chip.

P
e
-

B. Only one circuit board. Carries
both A/D and digital circuitry.

C. An all-solid-state non-blinking
plug-in LED readout module.

D. Power requirements that are
almost unbelievably low—only 2.5 watts.

The 1295is available in three models
—two bi-polar, 3% digit DPMs and one
with 2% digits. All use the Weston pat-
ented Dual Slope conversion technique
for exceptional stability.

And now for the best part—the one
vou can’t see or feel. All of these Model
1295s are available in OEM quantities at
less than $100. See them today at your
nearby Weston distributor or service
center.

Circle 210 on reader service card.

We're either first or best. Or both.

& | WESTON
WESTON =mx:

MILLIVOLTS D.C.

First Class
Permit No. 392
Newark, N.J

Business Reply Mail

Postage will be paid by addressee

Weston Instruments

614 Frelinghuysen Ave.
Newark, New Jersey 07114

v3-1

Reader service card numbers 209, 210.

(Fold card at center, seal or staple open ends)

send me detailed data on these new Weston products.
[ #209. Model 4444 minimultimeter.
] #210. Model 1295 digital panel meters.
] Please have a representative call. Phone

Name
Title
Company
Addre

City State Zip



New Tool Now Board
New Method __

it’s part of the TY-RAP® System

Now tie quicker than ever before...

Our new high speed tool does it all . . . feeds a TY-RAP tie around
bundle, cinches to a preset tension, locks securely and trims evenly . . .
all in %10 of a second. There is no tool adjustment needed regardless
of bundle diameter from 4" to %".

The off-the-board harnessing method allows the tool optimum use.
This technique utilizes our new harness board and harnessing
aids. The board is reusable and reversible It's modular too . . .
snaps together for larger work areas. It's constructed of poly-
ethene foam sandwiched between two metal screens — nails

are pushed in by hand. It’s all part of the TY-RAP System

to lower your costs of harness fabrication.

Write for new catalog, The Thomas & Betts Company,
Elizabeth, New Jersey 07207 (201) 345-4321. In Canada,
Thomas & Betts Ltd., P. Q.

Sold Only Through Authorized T&B Distributors

Circle 275, onsréadbrservict card’ # 2l oo
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ELIMINATE RESISTOR STOCKPILES
witH... BOURINS

N / SEIRS

SELECTABLE SiXER RESIS

90 SELECTABLE RESISTANCE VALUES IN] TINY UNIT.

HIGH TEMPERATURE
PLASTIC COVER

PERCENTAGE DF
NOMINAL RESISTANCE

TYPICAL
SOLDER CONNECTIONS

TERMINAL NUMBERS

SOLOERABLE
COLLECTOR STRIP

~ HIGH TEMPERATURE
PROTECTIVE COATING

THICK FILM (CERMET)
RESISTOR

/

SOLDERABLE PRINTED
CIRCUIT BOARD (PCB)
TERMINALS

ALUMINA SUBSTRATE SOLDERABLE PADS

HECISION FIXED HESIS [ OF il
SELECTABLE RES|GTANEE VOLUES



BOURNS NEW...UNIQUE CONCEPT IN
RESISTIVE COMPONENTS ALSO OFFERS

x 33 ohm to 1.25 megohm combined resistance range over 15 units
% Selectability within 11% of required resistance value over the entire range

SER

SELECTABLE FIXED RESISTOR

LOOK AT THE $$ YOU SAVE ON INVENTORY!!

Result: 40 different resistor values: 40x10¢ — $4. 00 YO U SAVE 3 24"
One Model 4002: 1 x 76¢ - . "

*1,000 piece quantity price U.S. dollars, F.0.B., U.S.A.

it's easy to use

‘ r/\‘{' ._‘::":-:"*';. )
/ L
g \\\I’ —:thé\;
: ‘1 \\& {a MR ?\%&
\\._.‘\ s

Figure 2 Figure 3
FOR A FREE SAMPLE ...

BOURNS, INC., TRIMPOT PRODUCTS DIVISION « 1200 COLUMBIA AVE., RIVERSIDE, CALIF. 92507
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Dear Gabby: ————

#1728 Combinations
1w'|th 590 worth of

Shelly Multi-Message

Modules.”

-

Datatron’s Girl Gabby

EAR GABBY: A math wh.iz
at our firm bet me he could dis-
play over 1700 different message
combinations for under $100. Im-

ossible, isn't it?
F WINSOME WAGERER

EAR WINSOME}:} T;iss}t:;ﬂ:,
ome. On the
ﬁﬁ\t:?;iezsage Modules at (tihfe
right you could display 17%}8 S;S-
ferent combinations of p rabo‘;
words, letters, numerals, sym e
or pictures. Anything photograpam
able, for that matter. And you € "
choose mixed colors to add mo
ing to the messages.
me'zll‘:\lcegthe center module. Any \())f
the 12 messages shown Can{ ;
flashed on the viewing screen . rggo
a decimal or BCD in;?ut. For 0
you can display 12 different mee‘
sages. That's only $2.50 2 messagbé
And the compact modules can °
mounted in  groups to provi "
large vocabularies at a .fractlo:ele_
the cost of CRT term?na\.s,f e
printers or other expensive intor
1 i s.
atlgr}:etllltpl.\?l{ﬂti—Message Displays
give you moreé usable yiewing ::1;;2:
too. Our SRO-90 with a 0. 30
high display has a 20% \a.rger ::d
age in @ 20% smaller housing. .
our 0.7" high SRO-600 lSt o
larger than older ‘:ypes, ye
ing is 30% smaller.

ho%t?ie you make any rf\ore b(;:s,
better send for Shelly’s Multi
Message Readout brochure.
GABBY

shelly/datatron

1562 Reynolds Ave. Santa Ana. Calif. 92711
(714) 540-9330

n

Automatic Microelectronic Instrumentation
Test Systems Testing

Circle 20 on reader service card

Display
Any
Picture

Meetings

Annual Meeting, Association for Ad-
vancement of Medical Instrumenta-
tion: AAaMi, Washington Hilton,
Washington, D.C., March 21-24.

IEEE International Convention (In-

tercon): 1IEEE. Coliseum and Ameri-
cana. March 26-30.

Reliability Physics Symposium:
IEEE. Dunes. Las Vegas, April 3-5.

Southwestern IEEE Conference and
Exhibition (Swieeeco): IEEE, Hous-
ton, Texas, April 4-6.

International Symposium on Circuit
Theory: 1EEE, Four Seasons Shera-

ton, Toronto, Ont., Canada, April
9-11.

International Magnetics Conference
(Intermag): I1EEE, Washington Hil-

ton Hotel, Washington, D.C., April
24-27.

Carnahan Conference on Electronic
Crime Countermeasures: 1EEE. Uni-
versity of Kentucky, Carnahan
House, Lexington. Ky., April 25-27.

Electron Device Techniques Confer-

ence: IEEE. United Engineering
Center, New York. May [-2.

National Relay Conference: NARM,
Oklahoma State U., Stillwater,
Okla.,, May 1-2.

Electronic Components Conference:
IEEE, EIA, Statler-Hilton, Washing-
ton. D.C.. May 14-16.

Naecon: IEEE, Sheraton, Dayton,
Ohio. May 14-16.

International Symposium: SID Stat-
ler-Hilton. New York, May 15-17.

Measurement and Test Instrument
Conference: 1EEE, Skyline Hotel, Ot-
tawa, Ont., Canada, May 15-17.

Electron, Ion, and Laser Beam
Techonology: MIT and IEEE, MIT.
Cambridge, Mass., May 21-23.

Aerospace Instrumentation Sym-
posium: 1SA, Frontier, Las Vegas,
Nev., May 21-23.
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HP offers OEMs more

Like a thoroughl
withWriteable

WCS is a powerful new tool for the
OEM. By microprogramming the HP
2100, you can tailor it to your customer’s
specific application. In manufacturing,
process control, medicine, you name it.
And you can add WCS anytime. Now —
or in the future. Even add it to your
present installations.

If you have time-critical or often-used
routines, WCS lets you run them 10
times faster. And a powerful micro-
programming assembler simplifies the

development of special purpose functions
such as I/O handlers.

Using WCS and our new program-
mable ROM writer, you can also put
together applications with unique in-
structions usable only on your equipment.
This gives you real hardware security.
After developing microprograms, you
can write them into inexpensive pro-
grammable ROMs for your OEM
production systems.

But the nicest thing about our WCS

modern mini
ontrol Store.

is that it’s part of our thoroughly modern
mini. Why not get the full story?

For our free 80-page microprogramming
guide and 2100 brochure write Hewlett-
Packard, Palo Alto, California 94304.

22216

HEWLETT ﬁ PACKARD
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The Guardian Angel put us in the win-

ner's circle by offering you more types

of solenoids . . . with more features . . .

than anyone eise in the world. Sole-
noids in every imaginable shape and size to meet any electromechanical requirement you can name.
Solenoids with hefty 50 pound pull . . . or a fraction of an ounce. AC and DC. Intermittent or continuous
duty. Pull or push or with switch attached. In more than a score of basic designs and 61 thousand variations!
Plus specials to fit your specialized applications.

...but what have we done for you lately?

NOW: Virtually all Guardian Solenoids are recog-
nized under the component program of Under-
writers’ Laboratories, Inc.

Box-Frame Solenoids in
AC or DC for mechanical
life of millions of cycles.

NEW: Uni-Guard Molded Coil Covers are now
standard on most Guardian laminated, box-frame
and U-frame solenoids.

Tubular Solenoids that
mount with only one

MORE: The Tubular Solenold line is expanded to
mounting hole. DC only.

include pull and push types from lifts of a fraction
of an ounce to 10-pounds-pius.

U-Frame Solenoids in
AC or DC for minimum
cost with high reliability.

Laminated Solenoids in AC only for
more pull over a longer stroke than DC
solenoids of the same size.

GUARDIAN

GUARDIAN ELECTRIC MANUFACTURING CO. - 1550 West Carroll Ave., Chicago, lllinois 60607

In a hurry? Call your Guardian Distributor.

Circle 23 on reader service card




If you’re‘reglly
bout cost,

Serious a

Nobody
can match

Allen-Bradley's
resistor cost

-

be serious about quality.

Paying the lowest price doesn't
mean you're getting the lowest cost.
Many fixed resistor brands lose their
identification in the PC board clean-
ing process. Some don't have true
colors to begin with. Or the color
bands darken and become illegible
from the heat produced in normal
usage. The result is costly identifica-

Circle 24 on reader service card

tion errors. Contrast this with the
bright, crisp identification of Allen-
Bradley's specially formulated
paints. Baked on to resist aging,
rough handling and solvents. Why
gamble with questionable quality
that can lead to unforseen costs?
Leain the facts. Ask your nearest
A-B distributor for our free booklet,

“7 ways to tell the difference in fixed
resistors’” Or write Allen-Bradley
Electronics Division, 1201 South
Second St., Milwaukee, Wisconsin
53204. Export: Bloomfield, New
Jersey 07003. Canada: Allen-
Bradley Canada Ltd., Galt, Ontario.
United Kingdom: Jarrow, County
Durham NE32 3EN.

Allen-Bradley

Nz

Milwaukee, Wisconsin 53204




Rockwell to start
silicon-on-sapphire
production for ROMs

Will Wescon weather
WEMA'’s pullout?

Liquid crystals
pass acid test

National to market
microcomputers

Electronics/March 15, 1973

Electronics newsletter

Rockwell Microelectronics. holder of basic silicon-on-sapphire MOS
patents, has decided o start production of memories based on SOS. The
first products will be read-only memories. Rockwell has been supplying
S0OS-diode ROMs on a prototype basis, and Charles V. Kovac. marketing
vice president. says that this experience has verified the acceptability
and economic feasibility of SOS. The ICs also offer the speed of bipolar
devices. together with the low power requirement and high density
characteristic of MOS LSI. Anticipating that the process will be partic-
ularly attractive to large-computer manufacturers, he is now competing
for a production contract, expected to be let by a major supplier before
July L. Rockwell is also preparing another advanced process. nitride-
passified MOS (MNOS) memories. which are proving vital in such equip-
ment as cash registers.

The Western Electronics Show and Convention (Wescon) faces an-
other crucial test—after the beginnings of a climb out of the doldrums
tast year—with word that WEMA will no longer cosponsor the show with
the IEEE. WEMA's official line is that its withdrawal as a sponsor will
make no difference to companies participating in the show. Ray L.
Conlisk. a WEMA director. says his company. Systron-Donner Corp..
and most WEMA members intend to continue their support of the show.
scheduled for Sept. 11-14 in San Francisco. The show went through a
few years of declining booth space during the recession. then stabilized
al 520 booths last year, although attendance was up over the previous
few years. Don Larson, general manager of Wescon and IEEE's Inter-
con, says both shows will continue 0 operate with the same manage-
ment staffs.

While the rest of the instrumentation world debates the viability of lig-
uid crystals as display elements, Beckman Instruments Inc., Fullerton.
Calif’, is using the new devices in its latest digital pH meter—the
pHasar . The displays are actually part of a digital panel meter. a basic
component of the pH meter. The 3'2-digit DPMs, which are made by
Digilin Inc., Glendale, Calif., use liquid-crystal displays and MOS chips
made by American Micro-systems Inc. Beckman has released $180.000
worth of DPMs so far. and has taken delivery of 700 units.

Although National Semiconductor Corp. plans to start selling complete
microcomputer systems in May. a spokesman says the company is not
going into the computer business. The IMP-16. for 16-bit integrated mi-
croprocessor, will be sold as a complete, off-the-shelf item to allow sys-
tems engineers (o experiment with applications of National's GPC/P
(general-purpose controller/processor) MOS-chip set before going into
the laborious procedure of programing a specialized chip set.

The IMP-16. built with four 4-bit slices™ of the GPC/P is programed
to run 42 standard routines when accessed through a teletypewriter or
card reader. It will be described at the [EEE convention this month by
George Reyling Jr.. a National designer.
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Electronic systems move

into tall buildings

Heath to make
varactor-tuned
uhf-vhf color TVs

IEEE to hold meeting

on employment practices

26

JVC America to build
U.S. record factory

Addenda

Electronics newsletter

Skyscrapers are getting electronic help. In Manhattan. a multplexing
system will be installed in the world’s largest building. the World
Trade Center. o control security, fire alarms. lights. heating. and air
conditioning. American Multiplex Systems. Anaheim. Calif.. has that
contract. And in San Francisco. RCA has installed a computerized sys-
tem in the Wells Fargo building to handle everything from security to
heating. ventilation. and air conditioning. SKyscrapers are getting such
systems because they tremendously reduce and simplify the wiring of
large buildings and they meet the latest fire regulations for tall struc-
tures. which have resulted from the recent New Orleans hotel-fire di-
saster.

The Heath Co.. Benton Harbor. Mich.. will introduce a varactor-tuned
uhf-vhi color television kit this fall [Electronics. Feb. 28. p. 95]. Eugene
Fiebick. vice president of engineering. says that. even though the ex-
pensive varactor is used. the new tuner will add no more than 10% to the
price of the present top-end model, which sells for $595. Meanwhile. it
is reported by an executive of Hycom Corp.. a firm backed by Japan’s
Sharp Corp.. that Sharp is also evaluating uhf-vhf varactor tuning lor
its television line.

In an effort to develop mutually acceptable guides for the hiring and
firing of electrical engineers. the IEEE plans 10 hold a special meeting of
employers and employees in Chicago in May. Basis for the session is a
book called ~Guidelines for Professional Employment of Engineers and
Scientists.” which has been prepared to establish a more or less stan-
dardized set of rules concerning employment practices. The idea is 10
provide a forum for EEs and company managers.

Joining the growing number of Japanese-owned companies seting up
plants in the U.S.. )¢ America Inc. has announced that it will start
manufacturing up to 250 CD-4 (discrete four-channel) custom master
albums a month at a new West Coast facility. Production will start in
April. The company already assembles hardware in this country. JVC
recently won a strong position in the U.S. record business for its four-
channel system with the licensing of Warner-Elektra-Atlantic group.
said 10 be the largest record seller in America. RCA had previously
joined the CD-4 side in competition with the CBS-SQ matrix-recording
approach. In addition. 14 Japanese companies have been licensed 10
build CD-4 hardware in Japan.

NASA-Ames Research Center is expected to award a contract in April
for a 500.000-word memory. expandable 1o 1 million words for the sys-
tem that includes the huge Illiac-4 computer. Word length will be at
least 40 bits. Various technologies proposed have included MOS and
bipolar arrays. as well as magnetic cores. . . . Rockwell Micro-
electronics will begin delivery of single chips for electronic slide rules 10
two companies this month. The ESRs are expected 1o be available by
early summer. . . . The Garreut Comtronics Corp. will market an elec-
tronic clock combined with a calculator, dubbed “the incredible ime
machine.”
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DATEL
Sysiems
has done i
again!

Datel Systems’ minicomputer-com-
patible, data acquisition/distribution
system solves the problem of
on-line/off-line interfacing of analog
signals to and from digital computers

.once and for all.
A reliable and speedy system, it
provides you the versatility to mix
Analog Multiplexers, A/D’s, Sample
and Hold amplifiers and D/A’s in virtu-
ally any configuration. Plug-in cards
anticipate your expansion.
The System 256, which utilizes C/MOS
(Complimentary Metal Oxide Silicon)
logic throughout, uses /ess power than
any unit currently available, yet pro-
vides four times the channel capacity

. up to 256 single ended or 128
differential analog channels, 32 simul-
taneous sample and hold channels
plus up to 32 D/A channels . . . and
cost about half as much. Other fea-
tures include — A/D-D/A Resolution
to 14 bits; throughput speeds up to
100kHz.

LAST CHANNEL OCTAL

ADC/CONV

L 2
DAG/STB

A Computer Compatible
Data Acquisition/Distribution System

What more is there to say.
See us at Booth 2609-2611
IEEE INTERCOM SHOW.

FREE 20-page catalog giving specifications
and applications on this latest Datel Systems
achievement,

sysTem 256

DATEL

name_____ e
company_——_ - SYSTEMS, INC.
street____ — = 1020 Turnpike Street, Canton, Ma. 02021
city ___state zip —— Phone (617) 828-6395
telephone______ - _ TWX: 710-348-0135
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When a customer doubled
and then redoubled
his MCM needs, GE met
both deadlines.

| ING RADIO MCM DELIVERY
= S ULE

-~
]

SenepuLe ™3

N\

T

2 OF MCM

GE had been
supplying King Radio with
microwave circuit modules (MCM's)
for air traffic control transponders.
Business suddenly boomed for King. Needing more
MCM’s, they doubled the number called for in the
original contract — and gave us two weeks to deliver.
GE went to work for them. Clarence Reynolds, head
of our MCM operations in Owensboro, Kentucky, expe-
dited the job and sped up production schedules. People
went on extra hours. We rushed delivery. And got the com-
ponents to King on deadline.

i Business kept growing for King. Before long they called us back
and again doubled their order. And still gave us two weeks to
deliver.

GE put its resources back to work. And once again King got their
components before deadline.
Customers like King Radio need the components availability,
pricing, and delivery they get with GE. That's why we're in business.

GE won’t leave you alone. 69016

GENERAL @B ELECTRIC
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Electronics review

Significant developments in technology and business

Gadfly, holding banner
of the working EE,
returns to harass IEEE

Irwin Feerst has started

a newsletter and come

up with new proposals in a
drive to change the IEEE

Irwin Feerst, the man who last sum-
mer bowed out of IEEE politics be-
cause he was unable to collect
enough signatures to get on the
presidental ballot, is back in action,
needling the venerable institute in
the name of what he calls the work-
ing EE.

His first move was to start a peri-
odic newsletter that pounds at IEEE
activities with the subtlety of a pile-
driver. The second installment is in
the mails to his 1,000-name list of
supporters, gathered during the year
and a half that Feerst twice at-
tempted to run for president [Elec-
tronics, Aug. 28, 1972, p. 56]. To
show that his sometimes-abrasive
sense of humor has also returned,
Feerst at first requested a $1,000
grant from the IEEE to support his
newsletter. Not surprisingly. his
request was refused.

What he proposes. Much of what
he proposes—accreditation by IEEE
of engineering schools, restricted en-
try into the profession, opposition to
a new IEEE headquarters building—
is the same as before. However,
Feerst has returned from visiting in-
stitute members around the country
with some added causes to wave un-
der the leadership’s nose:
® Shorten the work week. This could
be done by putting all EEs on a 10-
hour-a-day, four-day week, so that
the fifth day will either require hir-
ing more engineers or recognizing
that most EEs work overtime now,

Electronics/March 15, 1973

Stinger. Irwin Feerst's proposals include
shortening the engineer's work week and
obtaining portable pensions.

and they should be paid for it. An
alternative would be to have four
hours a week of company time de-
voted to study, formal and informal,
so that EEs can keep up to date with-
out sacrificing spare-time interests.
It would benefit employers, since
this specific plan should encourage
new thinking and new-product de-
velopment, Feerst says.

® Register all EEs. It's common
knowledge. says Feerst, that com-
panies use non-engineers to do de-
sign work. He proposes to make this
practice illegal. similar to the way
medical doctors and lawyers have
restricted to registered professionals
all aspects of their practice.

8 Debunk the engineer shortuge re-
ports. Feerst and some of his back-
ers angrily demand that IEEE come

forward with a study to counter re-
ports from the Engineers Joint
Council that there is going to be a
shortage of engineers. This, he
states, is not the case, and it is hurt-
ing engineers already in the field,
simply to keep engineering-school
classes full.

® Get portable pensions—now. The
IEEE is stalling on activating a por-
table pension by funding an unnec-
essary study, Feerst protests. The
Chemical Society has done the work
of organizing a pension that IEEE
could have adapted. However, IEEE
officers claim that they do not like
certain aspects of the chemical
group’s plan, and they insist on get-
ting a study to insure the best plan
possible. [See p. 95 for a report on
the IEEE’s activities for 1973

When a discouraged Irwin Feerst
dropped out of action last year, he
pointed out that the money he had
used to finance his activities had run
out. How is he funding his present
program? “Well, first, my wife got a
raise, and second. I realized that
things had not gotten better—only
worse for EEs. So I can’t stop,” says
the self-employed engineering con-
sultant.

Quotes editorial. To prove his
point that the IEEE is too slow and
00 cautious to act on behalf of EEs,
Feerst quotes from a magazine edi-
torial that says, in part, “No condi-
tion facing the industry is more im-
portant to the present and future
prosperity of the art than the unem-
ployment situation in which the av-
erage engineer finds himself. The in-
stitute has recognized this unsound
employment condition by appoint-
ment of a special committee to
study the problem. . . . Meanwhile
there is much talk about organizing
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the engineers for self-protection.”
This editorial. Feerst moans. ap-

peared in Electronics back in Octo-

ber 1933. O

j Eircyiis_

Chip inductor fits
in hybrid circuits

Clever design has resulted in a
monolithic chip inductor suitable
for hybrid circuits. The unit. formed
from a stack of U-shaped conductor
patterns screened on a ferrite tape.
solves the materials problems inher-
ent in tiny wound coils and can
achieve inductances three orders of’
magnitude greater than present
screened inductors.

San Fernando Electric Manufac-
turing Co.. San Fernando. Calif.
has made the devices with induc-
tances in the 0.1 to 6 microhenry
range. Qs of 20 to 50. and size of 80
by 80 by 80 mils—smaller than
many integrated circuits. Present
screened inductors are limited to
nanohenry values. while even the
smallest wound coil is large com-
pared to a hybrid circuit and suflers
from reliability problems due to its
small wire gauge.

San Fernando Electric uses tech-
nology much like that used for chip
capacitors. The inductor is built up
three-dimensionally. by stacking
thin layers of tape that each have a
U-shaped conductive segment on
one side. Successive layers are ar-
ranged so that the first U appears.
say. upright. the next lies on its side
with the gap to the right, the next is
upside down, and the next lies to the
left. To create a coil. the ends of
each U are linked to the ends of the
Us above and below it through
small holes drilled through the tape.
Finally. the whole assembly is tired
to form a monolithic structure. and
leads are attached.

The development of the part re-
quired careful attention to materials
and fabrication techniques. says
M.C. Zyetz. consultant to the com-
pany. A suitable high-permittivity
ferrite material is bonded with plas-
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To make an inductor. A stack of U-shaped
conductors screened on to a ferrite tape
forms a 3-d inductor for hybrid circuits.
ticizer to form a 1.6- to 2-mil-thick
tape. The holes have to be drilled
with great precision.

The resistance of the conductor
must be kept low for high Q. Plati-
num. a commonly used nonreactive
metal, has excessive resistivity for
this application. and gold and silver
have melting points 100 low to work
well with most ferrites. San Fer-
nando overcame this problem by
developing ferrites that can be fired
at 800 10900 C. vet still provide ac-
ceptable permeability. temperature
coefficient and Q at the desired fre-
quencies (present materials are use-
ful only up to about 50 megahertz).
Maximum ferrite area within the
coil provides maximum inductance.
Preheating and firing of the induc-
tor assembly appear critical 10 me-
chanical and electrical performance.
Preheating,. for example. requires as
much as 7 days to remove the resin
and resist.

Temperature coefficient of induc-
tance is in the 100 to 500 part per
million per "C range. and the induc-
tors can handle about I ampere.
San Fernando calls the devices
Magna Chip. Future developments
may include transformers. higher
values and frequency operation. O

B Memories

AMS 4,096-bit RAM
begins production

Reports about solid-state memory
development often stress the diffi-
culty of the transition from 1.024-bit
random-access memories to 4.096-
bit RAMs. The most popular ap-
proach has been to work on a
brand-new n-channel MOS concept.
which has proved to be difficult.

But the designers at Advanced
Memory Systems Inc.. spent little
time agonizing over a 4.096-bit
RAM. now going into production at
the AMS plant in Sunnyvale. Calif.
To make the new AMS 6004, they
simply doubled the capacity of the
AMS 6003 2.048-bit RAM. And both
are made by the same reliable high-
threshold. metal-gate. p-channel
process employed in the earliest
MOS RAMS.

Svstem designers who substitute
the 4.096-bit RAM for the 2.048-bit
version will find the transition easy.
as well. claims Millard Phelps. AMS
vice president. Both devices use the
same 22-pin package. and they op-
erate at almost the same speed and
consume about the same power per
bit. The AMS 6004 has not yet been
completely characterized. but its ac-
cess time is expected to be 350 na-
noseconds and its cycle time 600 ns.
or about 5 ns slower than the AMS
6003. lts operating power consump-
tion is about 50 microwatts per bit.
Most proposed 4.096-bit n-channel
RAMs operate at about the same
speed and consume two to four
times as much power.

Although the 6004 is a natural ex-
tention ot the 2.048-bit RaM the
original AMS 6003 was not easy 1o
design. Late in 1971. Honeywell
Inc.. invited several RAM manufac-
turers to develop 2.048-bit devices
that could serve in transitional de-
signs until 4.096-bit RAMs were suf-
ficiently developed to replace the
1.028-bit RAMSs then in general use.

Honeywell's specifications called
for an MOS RAM with inputs and
outputs operating at TTL-logic lev-
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els. “The rest of the industry would
have thought we were crazy. had
they known we intended to stay
with the high-threshold. metal-gate
process.” Phelps says. High-thres-
hold MOs is not compatible with
TTL. and the metal-gate process re-
sults in chips much larger than those
made with the silicon-gate process.
AMS designers solved the TTL-

compatibility problem by building
TTL/MOs-level conversion  circuitry
into the chip—a unique design that
AMS has patented. Honeywell
bought the 2.048-bit design—the
AMS 6003 is now being made in
volume for Honeywell. Phelps says.

The 4.096-bit version contains the
same basic circuitry around a
double-size storage-cell array. Both

RAMs have a single output. being or-
ganized as 2.048 by | and 4.096 by
I. One additional address-decoder
stage was added and connected to a
package pin that was unused by the
AMS 6003. To substitute the 6004, it
is only necessary to connect the ad-
ditional address input.

Phelps admits the 6004 is large
for a RAM—200 by 230 mils. This

Five satellites help
to rescue Cousteau

In a dramatic look into the future of
sea rescues and satellite-terrestrial
exploration, a team of three U.S.
Government agencies used five sat-
ellites to safely navigate ocean ex-
plorer Capt. Jacques Cousteau and
his battered ship Calypso from the
treacherous waters of Antarctica. In
the tense final leg, Cousteau moni-
tored the movement of ice floes,
clouds, and weather conditions sent
from the satellites to help him cross
the dangerously unpredictable 500-
mile passage 10 South America with
his ship limping along on one pro-
peller at five knots.

The silver-haired, aquiline ex-
plorer, in thanking the Govern-
ment's efforts, predicts that, in the
future, “‘exploration of the seas will
be airborne and from satellites, sur-
face ships, and undersea.”’ Coordi-
nated in Cousteau’s mission were
NASA's ATS-3 Applied Technology
Satellite, the Nimbus-5, and ERTS-1
Earth Resources Technology Satel-
lite; the National Oceanic and At-
mospheric Administration's NOAA-
2 and ESSA-8; and the Navy's fleet
weather facihty

Cousteau’s voyage began in-
nocently enough as a vehicle to film
a television special and as a joint
scientific venture with NASA to “try
to correlate what satellites can view
with data from direct measurements
of the quality of the sea.’’ Data was
sent via ATS to NASA's Ames Re-
search Center, where a research
team would compare Cousteau's
measurements with data received
from NOAA's weather satellites and
ERTS-1. Also, Cousteau could re-
ceive microwave radiometer data
from Nimbus-5 to steer his ocea-

nographic vessel around ice fields
and satellite-derived weather infor-
mation via the ATS link.

Cousteau ran into trouble when
"‘a blizzard was announced by sat-
ellite. But we never realized that it
was that big.”" Within a short time,
his 141-foot ship was buffeted by
winds up to 80 knots. Trapped in
Hope Bay, waiting out the storm, he
circled for three days while his ship
took a pounding from wind-pushed
ice blocks and was under a con-
stant threat of falling ice walls. One
ice block disabled his port propeller,
and another gashed a hole just
above the stern waterline

As the storm eased, Cousteau de-
cided to make a run across Drake's
Passage for Port Ushuaia, Argen-
tina. The Navy's weather service su-

perimposed satellite data on its
weather charts to give the captain
twice-daily 72-hour facsimile out-
looks, which he describes as ‘‘fan-
tastic and accurate.” Finally, es-
corted by Chilean and Argentinian
navy vessels, the Calypso putt-put-
ted to safety

Never before in the history of my
ship have we been watched by so
many big brothers,” the charming
Frenchman comments.

'Captain Cousteau offered us an
opportunity to try several things,’
says Leonard Jaffe, NASA's deputy
associate administrator for appli-
cations, who adds that '‘satellite
photography was used in a dramatic
way." Cousteau hopes to undertake
another joint venture with the

agency. O
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1s the reason most designers do not
use the metal-gate process for a
4.906-bit RAM—the rule of thumb is
“the larger the chip. the lower the
yield. and the higher the cost.”

That objection to metal-gate
really isn’t valid. Phelps says. “The
higher wafer yield more than offsets

~Word 7procé-ssing__

the lower yield of chips from each
wafer”” Of any memory-fabrication
process, it requires the fewest steps.
He adds that silicon-gate propo-
nents don’t realize that metal-gate
processing has improved over the
years and can now be controlled
better than siticon-gate processing.(]

Office automation picks up sales,
speed, competence, and competition

A new market in word-processing
equipment is springing up among
businessmen persuaded that. for
many jobs. a minicomputer. CRT
display. and punched or magnetic
tape will do as well as—or better
than—a secretary. Such equipment
is part of automatic typewriting
and/or text-editing devices.

Expected to be an $8 billion mar-
ket by 1980. word-processing sys-
tems are alreadv causing a ltle
change: “'secretaries™ are becoming
“operators.” since the equipment in-
volved is more closely related to au-
tomation than the old steno pad and
manual typewriter. For one thing. it
costs anywhere from $2.000 to
$200.000. For another. it handles
dictation. document preparation.
form letters. filing. and in fact. just
about everything except the office
Christmas party.

"“"‘/“

Equipment sales picked up speed
last year and should shift into still
higher gear this year. say manufac-
turers. Typically. this market has at-
tracted more competitors promoting
new applications of electronics and
has caught some older office-equip-
ment suppliers with their green eye-
shades showing. Market researchers
Frost and Sullivan Inc. of New York
reports that word processing was
worth $1 billion 1n 1972. The firm
estimates 1t will reach $2 billion by
1975 for the typewriter/dictation
equipment. supplies. and services.
as well as for new products and ser-
vices.

The first major modification to
the common word-processors. domi-
nated by 1BM's Selectric system. was
the editing device. of which there
are now several varations. Within
the editing systems are various

0, 0/0 0

Tape-cassette version. The word-processing system from Linolex Systems contains a pro-
gramable microprocessor. Programs and routines are entered via tape casettes
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means of display, including high-
speed printout and CRT. For all
types. the aim is to improve produc-
tuvity. claimed to be 50% to 75% bet-
ter than manual methods.

One new firm in this field. Docu-
mate division of Index Systems Inc.,
Cambridge. Mass.. has developed a
novel editing system around a Nova
minicomputer and featuring disk
storage [Electronics. March 1. p. 26].
Documate time-shares three to 15
modified Selectric input/output ter-
minals and a 132-column. 240-line-
per-minute line printer for high-
speed printout. This company has
gone to disk storage because it in-
creases capacity (2.5-10 million
characters) and gives the computer
room for the software necessary to
safeguard data files and handle
other chores. Price of this system
ranges from $80.000 to $200.000.

Cassettes. Another new entry has
come from Linolex Systems Inc.
North Billerica. Mass. Heart of the
Linolex/WP is a programable mi-
croprocessor containing six read-
only memories. This makes it pos-
sible 1o add specialized word-pro-
cessing programs and data-process-
ing jobs by inserting ditferent tape-
cassette programs. Selling for
$17.900. it has a CRT display for
editing documents in storage prior
to printing.

Another newcomer with a word
processor designed around a CRT is
Lexitron. Chatsworth, Calif., with its
Videotype. It has three 7.200-char-
acter memories that control daia re-
trieval for the screen. buffer the
stored data. and serve the printer af-
ter data has been dumped from the
screen. The advantage of a CRT. the
company claims, is the ability to
pick out sentences or paragraphs
from a document. make changes
from a keyboard. and return to stor-
age or printout without having to
review a typed version. The Video-
type sells for $17.500.

Like the Documate system. the
Astrocomp developed by Informa-
tion Control Systems Inc.. Ann Ar-
bor. Mich.. takes word processing
into the publishing business. as well
as office correspondence. It is de-
signed around a PDP-8/L mini-
computer with the ability to input
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of measurement
solutions...

Vith the 212, A completely new
WAL-TRACE, 500-kHz, 3 x 5%
9-inch scope that weighs

hly 3.4 pounds and costs just
725. The high-impact plastic
Bse withstands severe en-
ronments — double-insulated
Dnstruction protects you while
Dating the scope to make
igh-voltage measurements.

any other benefits are avail-
de in our first dual-trace
ini: (1) 500 kHz and 1 mV/
v; (2) Designed, developed
}d manufactured within the
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United States; (3) For clarity,
probe bodies and vertical de-
flection controls are color-
matched; (4) When not in use, '
the permanently connected
probes and power cord store
in an easy-to-use compartment;
(5) There are only two trigger
controls, one for level and
slope, the other for source
selection; (6) Controls are re-
cessed to prevent accidental
damage; (7) Up to 5 hours
operation are provided from
rechargeable internal batteries;
(8) Vinyl carrying case . . ,
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from all types of format and output
to CRT, typewriter, high-speed
printer. and automatic typesetters or
photocomposers. Depending on the
number of terminals. selling prices
range from $34.000 10 $89.000. O

Materials

VO, switches could
drop hybrid costs

A new temperature-sensitive
thick-film material developed by Du
Pont lets active switches be depos-
ited on hybrid circuit substrates
much like conductors. resistors. and
capacitors. It could lead to lower
production costs by eliminating sep-
arate semiconductor swilches and
their bonding.

E. 1. Du Pont de Nemours and
Co. has already used the material.
called Tyox. to demonstrate func-
tions like thermal and voltage-over-
load protectors. thermostats. motor-
speed controls, and plasma-display
drivers. David W. Roe. new prod-
ucts development manager for the
Electronic Materials division in Wil-
mington. Del.. estimates that the
screened switches could reduce the
cost per function from 5 to 10 cents
to | to 3 cents. The technique seems
especially suitabte for inexpensive
consumer products.

Hot switch, cool switch. The ac-
tive element of Tyox is vanadium
dioxide. a compound that switches
from a semiconductor to a conduc-
tor at about 70 C. This change.
which can be produced by exter-
nally applied heat or by self-heating
from an electric current. reduces
resistance by two-thirds. This phe-
nomenon could not be put to prac-
tical use previously. since VO
breaks down in most environments
at high temperatures. But Du Pont
added other proprietary materials to
permit processing at 760 C in air. as
required for conventional thick-film
production. Thus, the material can
now be screened and fired with the
rest of a circuit.

The resistance of a screened
switch depends on its size and
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shape. In typical applications, a |-
mil-thick layer of Tyox has an off
resistance of 300 kilohms per
square. and an on resistance of 300
ohms per square. The practical on
resistance ranges from about 150
ohms to 300 kilohms.

Specs. In self-heating appli-
cations, the material exhibits a
threshold voltage of about 12 volts
per mil of element length and a
threshold current of 50 micro-
amperes/mil of element width. For
practical sizes. this would permit
switching voltages of 60 volts to 20
kilovolts. and switching currents of
0.25 10 1.25 milliamperes.

The switching action can occur in
10 microseconds. with turn-off in
100 us. depending on the size and
the substrate. The device can be
biased to a chosen temperature be-
low 70 C for applications such as
thermostats. Power controlled is
about 15 milliwatts/mil?, a practical
range of 15 mw to as high as 10
watts.

Roe says that encapsulation
doesn’t appear necessary in most
applications. and resistance drift in
thermal switching has been under
5% for 2.500 cycles for 100-by-200-
mil devices. and under 13% for 10-
by-20-mil ones. l

Communications

Telemetry rides on
all-digital system

Following the trend toward digital
systems in data-acquisition and in-
dustrial telemetry. Analog Devices
Inc.’s Modular Instrumentation di-
vision. Norwood. Mass.. has intro-
duced a set of five data-exchange
modules that give the system de-
signer an effective means of trans-
mitting remole data in all-digital
form to a central processing point.

Predominately analog data from
remote sites has been usually gath-
ered and transmitted in analog
form. and multiple channels of
analog data time-shared a single
analog-to-digital converter at a cen-
tral point.

The all-digital approach. accord-
ing to the company. is now feasible
because of the sliding costs of a-d
converters. coupled with the avail-
ability of the data-exchange mod-
ules. The new modules use standard
ASCII characters to interface directly
with a teletypewriter or computer.

The five modules that comprise
the Serdex (serial data-exchange)
series are a serial transmitter. a se-
rial receiver. two modules that serve
multiplexing functions, and a clock-
ing module. These modules can
transfer two-way information over
twisted-pair lines up to 10.000 feet
long. Positive 5-volt power is re-
quired.

In announcing the new product
line. Ray Stata. the company’s pres-
ident. identifies a market of over
$100 million a year for industrial
data-acquisition systems. with which
the all-digital modular approach
will compete. O

_;Comput;s

Message service
added to Arpanet

Message service—the routing of in-
formation to a single individual or
each individual on a list—is the lat-
est application of the Advanced Re-
search Projects Agency's computer
network. Arpanel [Electronics, Dec.
20. 1971. p. 44]. According to Law-
rence G. Roberts. director of infor-
mation-processing techniques at
ARPA. the service has replaced the
telephone in much of the Advanced
Research Projects Agency's routine
communications.

While the concept is old. the ap-
plication is new and. said Roberts,
speaking at the recent 1973 Com-
puter Conference in San Francisco.
“We've found it to be dramatically
effective.”™ It not only eliminates
many interruptions of important
work but also simplifies trans-
mission of messages to staff mem-
bers who are traveling. Further-
more. same-day delivery is almost
always assured. even to a long dis-
tribution list. while much secretarial
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MORE VALUE IN
DUAL-TRACE

(

5 mV at50 Mlq
1 mV at 15 MHz
LARGE CRT

3% ACCURACY

AVAILABLE

$1495 makes the D83 the lowest-priced 50-MHz
oscilloscope available today.

You can select either a dual-trace or differential
vertical plug-in. The 5mV to 20 V/div (1 mV with
X5 gain) dual-trace plug-in offers 5 operating
modes including alternate, chop, and algebraic
add. Differential deflection factors range from 50
uV to 10 V/div with a CMRR of 100,000:1 at 50
uV/div. Both plug-ins are accurate within 3%.

15,000-Volt CRT accelerating potential ensures
bright displays of even low rep-rate signals in
high ambient light. The large 8 x 10-div CRT

FROM
STOCK

$1495

(1.22 cm/div) allows you to view dual-trace dis-
plays from several feet.

The dual time-base incorporates delayed sweep;
mixed sweep and single-shot. Sweep ranges ex-
tend from 100 ns (10 ns with mag) to 2 sec/div
in 23 steps, accurate within 3%. Full trigger
source selection is provided.

Standard convenience features include: a 1%
calibrator; “Trace Locate” button for quickly de-
termining the position of an off screen display;
and gate and sawtooth signal outputs.

The TELEQUIPMENT line is backed with the same warranty as other
TEKTRONIX products, and is marketed and supported through an inter-
national network of TEKTRONIX Field Offices, Service Centers, Distribu-
tors, and Representatives. Call your nearest office, or write Tektronix,
Inc., P.O. Box 500, Beaverton, Oregon 97005. A new catalog showing the
entire TELEQUIPMENT line is available on request.

Part of the Telequipment line from Tektronix, Inc.
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typing is eliminated.

It’s one more demonstration that,
as Arpanet grows, more and more
unexpected uses for it show up.
Roberts predicts that the message
service has so many advantages that
it may eventually occupy as much as
50% of the network capacity. To in-
corporate it required only the addi-
tion of some relatively simple sofl-
ware, for editing, cataloging. and
filing the messages.

One observer. however. com-
ments that this use of the network is
expensive because of the storage fa-
cilities required for text of messages
en route and in process. “ARPA can
do it because it has the money.” he
says, “but the non-Government
users would find this application
difficult to justify.” Roberts. how-
ever. estimates it costs 10 cents for
transmission of each message plus
another40cents for storagecosts. [J

_Sartellitesi

Comsat reorganizes,
Navy gets a Marsat

The Communications Satellite Cor-
poration (Comsat). Washington.
D.C.. had hardly finished creating a
new subsidiary to handle its domes-
tic business before the new com-
pany received its first order: a $28
million Navy contract to build an
interim two-ocean maritime satellite
(Marsat) system. From this system
the company also expects to develop
the commercial version of Marsat
that the shipping industry has been
ctamoring for [Electronics. Feb. I
p.50].

Awaiting anticipated Federal
Communications Commission ap-
proval. plans call for the Navy and
civilian maritime interests to share
the multifrequency $70 million sys-
tem for two years. beginning Sept. 1.
1974. By then. the Navy will have
switched over 1o its Fleetsatcom sys-
tem. and the company plans to op-
erate Marsat solely as a commercial
system.

Comsat is negotiating with
Hughes Aircraft Co. for “three new
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The index inched up 1.6% in January. This second straight monthly in-
crease left the index a healthy 13.7% above last year's level. Consumer
electronics was 20.7% higher than in January 1972, defense electronics
13.4% higher than last year's level, and industrial-commercial electron-
ics was also 11.7% above the January 1972 level.
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birds heavilv based on Telesat tech-
nology™ (the Canadian domestic
satellite system). says a company of-
ficial. Besides the satellites. which
will have a five-year life. the $70
million system includes two earth
stations. one on each coast. and
tracking. telemetry and command
facilities.

The satellites will use three sepa-
rate uhf transponders. a company
official adds: uhf (240-400 mega-
hertz) for secure Navy links between
satellites and terminals: L band
(1.535-1.660 MHz) for commercial

links between the ships and satel-
lites: and C band (4 and 6
gigahertz) for satellite-to-earth sta-
tion communications, including
tracking. telemetry and command.
Comsat says it will later provide the
maritime industry with all the de-
tails about its service.

John A. Johnson was named pres-
ident of Comsat General Corp.. the
new domestic subsidiary. George P.
Sampson will head another new di-
vision. International Systems divi-
sion. which will oversee Comsat’s
programs with Intelsat. the Inter-
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“Need to Measure LED Light Output?
We at TEKTRONIX Invite You to Evaluate
Our New Digital Photometer.”

Costs can be reduced and product quality improved by matching,
sorting, and Q.C.'ing LED’s quickly and economically. With our
Photometer you can measure your LED light output with a sensi-
tivity accurately matched to the CIE photopic curve. Probes are
available to measure spectral output in the red (600 to 710 nm)
and yellow/green regions.

The LED package is designed for quick and accurate measure-
ments. An adapter spaces the LED from the sensor allowing the
reading in footcandles or lumens/m? to be converted to milli-
candelas by moving the decimal point. Three adapter inserts are
supplied to accomodate common size LED’s, and can easily be
modified for other LED configurations. Ambient light is excluded,
and baffles within the adapter prevent internal reflections.

For your other light measurement requirements, select from eight
quickly interchangeable probes. No recalibration is required
when changing probes. Package price from $750 to $900.

Electronics/March 15, 1973

We invite you to evaluate our Digital Pho-
tometer/Radiometer for 15 days with no
obligation. Just call collect to Peter Keller,
503/644-0161, ext 7769. To obtain our bro-
chure containing applications and specifi-
cations, please check inquiry number.

In Europe contact: TEKTRONIX, LTD, P.O.
Box 36, St. Peter Port, Guernsey, Channel
Islands.

=
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TEKTRONID
- Analytical Instruments
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national Telecommunications Satel-
lite consortium that the company
manages. O

Esplays a

Liquid-vapor turns
on in display

It a sheet of glass is frosted on one
side and a bit of turpentine is
smeared on the roughened surface.
the wetted portion becomes trans-
parent. while the rest of the glass re-
mains translucent. In simple terms.
this describes the operating prin-
ciple of a new display technology.
the liquid-vapor display.

According to its developers at
Princeton Material  Science Inc.,
Princeton. N.J.. the new approach
has a lot going for it. The display is
reflective. and it can be constructed
simply—two sheets of glass can be
placed one behind the other with
the back side of the front one rough-
ened and the rear sheet painted
black. Between the sheets is a reser-
voir of liquid—anything from tur-
pentine to carbon tetrachloride.

Advantages. The display is poten-
tially simple and inexpensive (0
manufacture. savs George W. Tay-
lor. vice president for rescarch and
engineering. The front panel has an
X-Y electrode-addressing  matrix
sputtered onto its rough side. and. in
contrast  to  liquid-crystal  films,
which must be laid down with great
uniformity, the new system allows
production variations.

With the electrodes off. the dis-
play panel is transparent. Accessing
a pair of X-Y electrodes creates a
white spot as the liquid is vaporized
at the crossover point. This occurs
with the same speed as with liquid
crystals—from | to 10 milliseconds.
This is good enough tor such ticker-
free displays as television screens
with a frame rate of about 30 per
second. Turnoff time. or return to
the transparent state. varies with the
liquid used. but again. it is approxi-
mately equal 1o that for liquid-crys-
tal displays.

An experimental model turns off
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News briefs

Technology and society—IEEE’'s new bag

The IEEE has formed a new ad hoc committee, called Social Implications of
Technology (C-SIT). to study the social responsibility of engineering, the in-
teraction between technology and society. and the impact of technology on
society. The group wants to provide a forum for such subjects as electronic
warfare. pollution, communications and transportation. and electronic sur-
velllance. C-SIT will also publish a newsletter covering its activities.

Nadge net to be fully spread by summer

The 3.000-mile arc of installations in NATO's computerized air-defense sys-
tem 1s scheduled for completion this summer. Eighty of 84 sites that make
up the NATO Air Defense Ground Environment (Nadge) system have been
completed, and the system began operation 1n Western Europe last month.
Nadge consists of a chain of stations stretching from the Arctic Circle to
Asia Minor. Each site 1s equipped with early-warning radars and air-traffic
sensors, connected by a data-communications network to computerized
control centers and ground-to-air missite facilities. Hughes Aircraft Co., Los
Angeles, Calif. has provided systems management and supplied the com-
puters for Nadge.

Fast fax uses TV net

A new facsimile system that can transmit an 8-by-8-inch fingerprint card in
about 30 seconds with about 2.000 lines of resolution is being evaluated by
the New York State Division of Criminal Justice Services. The system,
called Intravision, uses the broad bandwidth of the state’'s educational tele-
vision network instead of telephone lines to transmit a page of printed
record or half-tone graphics in a second. In contrast. a facsimile system
normally requires four to six minutes for a similar transmission over tele-
phone lines. The Intravision system was developed by Data-Plex Inc., New
York City, with its own funds

NCR pares jobs, pushes electronics
Although recent announcement of 1,800 layoffs by National Cash Register
Co. is generally attributed to corporate streamlining and belt-tightening, in
view of the firm's unsatisfactory 1372 financiai resuits. the move also un-
derscores NCR's late, but now fully committed transition to electronics.
More than half of the 1.800 jobs will be pared from the Dayton-based Finan-
cial Systems division, which produces the NCR 270 electronic bank termi-
nal with about 30% of the labor required for its mechanical predecessor.
NCR will also spend some $4 million to renovate and update the same facil-
ity

The rest of the layoffs, “including quite a number of white-collar jobs,’
will come from the Dayton headquarters staff, say company spokesmen
Other divisions. including the Retail Systems division in nearby Cambridge,
Ohio. and the San Diego-based Data Processing dwision will not be af-
fected

ATS-F to test millimeter waves

Hughes Aircraft Co. has delivered a millimeter-wave communications sys-
tem for launch aboard the NASA ATS-F satellite in spring of 1974. The
equipment will test propagation of signals in the 20-to-30-gigahertz band,
which 1s highly susceptible to rain, hail, snow and other atmospheric condi-
tions. If the frequencies prove usable, they could greatly increase the width
of the radio spectrum for space communications.

Philco-Ford wins NATO satellite contract

Philco-Ford's Western Development Laboratories has edged out Hughes
and TRW to build two communications satellites for the NATO phase |l
space communications-satellite system. The fixed-price-incentive contract
is for $27.7 million.
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There are several floppy disks on the market today —and, no doubt,
more to come. But there’s only one that works reliably —today.
Only one that's available for quantity delivery —today.
And, only one
that costs as
lite as $500
+ OEM quantities
—today.
That one is the =
Diskette™ from
Innovex.

AL e

LA LIART o )

Floppy,

not sloppy.

In concept, the floppy disk

is beautiful. The perform-

ance of a disk, the conven-

ience of a cassette and a

price range that says every-

body can afford one. But

only the Diskette can deliver .
these aftributes plus proven, .

day-in, day-out reliability.
In short, the Diskette ﬁ
works better because it works differently from 4
any other floppy disk. =

A square disk that doesn’t spin,

Rather than trying to read and write data on a flexible
spinning disk, the Diskette leaves the disk stationary and

spins the head instead. In fact,
the Diskefte cartridge isn’t really
a disk at all but rather a sheet
of evenly tensioned computer
tape in a rigid plastic frame.
(Life tests so far show single
track media life is in excess of

3 miillion passes; cartridge life in
excess of 25 million passes.)

and a head that

of head “wear-out”,
head static charge
and early media

exist. (Life tests

hours.) An

Look at the performance

Capacity

per diskefte cartridge
Density (Phase Encoding)

number of tracks
sectors per track

26,900 (single record)
1,291,200 bits

2,000 bpi (inner track)

48 data tracks plus parking ramp

8 nominal, user selectable

Transfer Rate (Phase Encoding)

CONTACT:

Access Time
track to track

Dimensions

Weight

172,000 bits/sec.

5ms

25ms

75ms avge. (400 RPM)
9%" wide

10” high

14v2" deep plus %" bezel
19v2 Lbs

INNOVEX CORPORATION - i
FOUR ALFRED CIRCLE Im- HOYV a D'skeﬂe can ‘.Nork for you.
BEDFORD, MASS. 01730 If you're designing intelligent terminals, word processors,

(617) 275-2110 programmable calculators or systems based on minicom-
puters, look info Innovex’s Diskette. If you need optimum price/
performance from your random access storage medium —
you need the Diskefte. (and you can get it today)
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doesn’t wear out.

By flying the head instead
of running in contact with
the media, the problems

failure simply don’t

show a head life
in excess of 3000

inexpensive motor
and belt drive are

all it takes to spin the head. A foolproof stepping motor moves the

head from track to track.
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in 10 ms. The display built by Tay-
lor is 3 by 4 inches. about oscillo-
scope size. or the size of some dis-
plays for data-entry consoles. Taylor
has already used the display suc-
cessfully to show seven-segment nu-
merals. and now he is working on
the letters of the alphabet. which de-
mand more complex addressing.

Like phosphor-based systems. the
liquid-vapor display can produce a
gray-scale. Taylor varies trans-
lucency by modulating the X-Y sig-
nals in either amplitude or time. For
16 discrete levels of gray-scale. he
proposes a somewhat more complex
multi-electrode addressing svstem.

With slightly more complex inter-
nal construction. the display can
emulate a CRT storage tube. An
electrode matrix on the display sur-
face boils off a thin coating of the
liquid where desired. and this vapor
passes through a port and into a res-
ervoir. where it condenses. To clear
the screen. the liquid in the reservoir
is heated until it vaporizes and re-
condenses on the display surface.

Picture-frame TV? Flat-screen Tv
1s a potential application for the dis-
play. With the combination of low
potential cost and relatively lower
voltage requirements than CRT-tube
systems. liquid-vapor screens may
become attractive to television-
makers. The flat surface of the new
system would automatically elimi-
nate the barrel and pin-cushion dis-
tortion that are characteristic of the
CRT. and the reflective display
wouldn’t dim in ambient light.

The display can be addressed by
either alternating or direct current,
and there appears to be no fatigue
problem because the liquid-vapor
display operates by momentarily
boiling off and recondensing minute
volumes of its liquid. In contrast.
liquid-crystal displays. especially if
actuated by dc. can lose their effec-
liveness in time.

And about 2 watts at 50 volts eas-
ily controls each square centimeter
of display area when trichloroethy-
lene is used. Operating tiquids with
lower vapor pressures could increase
efficiency and further reduce power
requirements. Although the system
uses more power than hquid crys-
tals. it uses less than light-emitting

40

diodes. It also uses more power than
CRTs. but at lower voltages. Some-
day the liquid vapor display may
become a competitor in large-screen
applications. but this awaits further
research. 0O

Commercial electronics

Computers can give
buses green light

Evaluations begin in April of a new
computerized bus priority svstem
that lets bus drivers hold the green
light for themselves at downtown
Washington, D.C. intersections. Be-
sides relieving traflic congestion
during the Capital's frantic rush
hours. the operational testbed will
provide information for other cities
wanting to use similar svstems.

The system allows a driver to sig-
nal a tratlic-light controller at an in-
tersection whether his is a
“through™ or a “stop™ bus. explains
Juri Raus. Raus is program man-
ager for the Federal Highwav Ad-
ministration. which is sponsoring
the efiort jointly with the D.C. De-
partment of Highways and Traffic.
If a through bus is close enough to
an intersection. the svstem will hold
a green light that is within 10 sec-
onds of changing. If a stop bus ap-
proaches. the system won’t hold the
light unless the bus already has
picked up passengers and is close
enough.

What's inside, Built as part of the
city’s $5 million traftic-light control
system [Electronics. Feb. 1. p. 74].

the bus priority system consists of

five basic units: a two-wav steering-
column switch. a bus-mounted two-
frequency transmitter. an antenna
embedded in the street. a solid-state
module in the traffic-signal control-
ler. and a Xerox Data Svstems
Sigma 5 computer to correlate the
bus signals with over-all traflic-sig-
nal operations. Raus explains.

The driver’s signal is picked up by
the antenna in the street 210 feet
from the intersection and is retaved
to the signal controiler. A similar
antenna mounted on the other side

|

|
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for more information
on Microsystems’
linears contact:

microsystems sales offices

US.A.

CALIFORNIA,

Palo Aho {415)493.0848
Santa Ans {714)979.6522

PA., Huntingdon Valley
MINNESOTA, New Hope

(215)WI7-5641/2
(612)554.1802

ILLINOIS, Schsumburg {312)894.7660
NEW HAMPSHIRE, Nashus {617)762-8298
CANADA

ONTARIO,

Ollawa {613)828-9191
TYoronto (416)279.1358
QUEBEC, Montreal (514)875-2814
sales representatives

U.S.A.

ALABAMA, H Tech-Rep A {205)881-5925
ARIZONA. Scottsdale Barnhill Five Inc .{602)947.7841
CALIFORNIA,

Los AHos, WW Posey {415)948.7771

Sants Ana Rical Associates (714)557 6543
COLORADO, Denver Barnhill Five Inc .(303)934.5505
CONNECTICUT, New Cansan Stan Pierce Inc .(203)966-4630
FLORIDA,

Tech-Rep A {305)723-9140
Large Tech-Rep Associates {813)595-2834
ILLINOIS, Chicago L-Tec Inc {312)286-1500

INDIANA, Indianapolis RE Marquart & Associates(317)253-3997

MARYLAND, Baltimore LH Kolman Co {301)752-8756
MASSACHUSETTS, Norwood Stan Pierce Inc {617)762-3164
MISSOURI, Kansas Florence & Meyer Inc .(913)722-5210
NEW JERSEY, Tensily ABC Electronic Sales {201)568-2354
NEW YORK,

Cicero Advanced Components Inc {315)699.2671
New York ABC Electronic Sates (516)747-6610
North White Pleins ABC Electronic Sales (914)946-3001
NEW MEXICO, Alburqusrque Barnhilt Five Inc .{505)239-7658
OHIO, C Tom Mulligan & A (614)457-2242
PA, Huntingdon Yalley ABC Electronic Sales {215)W17-5641/2
TEXAS, Addison Campion Sales {214)239-9196
UTAH, Ssit Lake City Barnhill Five Inc {801)487-1327
WASHINGTON, Sesttle Carlyle Technical Sales . (206}6324290
distributors

‘ US.A.

ARIZONA, Phoenix Kierultf Electronics (602)273-7331
CALIFORNIA,

Carson Hi-Rel Distributor Sales {213)537-6500
Los Angeles Wesco Electronics {213)685-9525
Menlo Park Bell Electronic Corp (415)323-9431
Riverside Electronic Supply {714)683-5591

|

|
|

San Carlos Sterling Electronics Corp

San Diego Kierultf Electronics

COLORADO, Denver Kierultt Electronics
FLORIDA, Clearwater Southland Electronics
LONG ISLAND,

Farmingdale Arrow Electronics Inc

Freeport Milgray Electronics Inc
MARYLAND, Bsitimore Arrow Electronics Inc
MASSACHUSETTS.

Boston DeMambro Electronics

Oedham Gerber Electronics (617)329-2400
Watertown Sterling Electronics Corp {617)926-9720
NEW JERSEY, Haddonfleld Mid-Atlantic Electronics(609)428-8288
NEW YORK,

{415)592-2383
(714)278-2112
(303)343-7090
(813)4434514

(415)323.9431
{516)546-6000
..{301)247-5200

{617)787-1200

Plainview Newark Electronics Corp {516)822-5000
Rochester Simcona Electronics {716)328-3230
Rome, Rome Electronics Inc .(315)337-5400

NEW MEXICO, Alburquerque Kierultf Electronics. .(505)247-1055
TEXAS, Dallas Semiconductor Speciaiists Inc {214)358-5211
WASHINGTON, Seattle Kierulft Electronics .{206)763-1550

CANADA
B.C.. Vancouver RAE Industrial Electronics Ltd..(604)687-2621

| oNTARIO, Matton

Semiconductor Speciaksts {Canada) Ltd
QUEBEC, Montreal Cesco Electronics Lid.

{416)678-1444
{514)735-5511

Also throughout Europe, Japan, Asia and
Australasia

microsystems

international
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Microsystems Intemational...

Big in Linears!

You know us as a major producer of memory
products. But did you know that we're also big
in linears?

Big in linears means a carefully selected
product line that fulfils more than 80% of
market requirements. It means industry
standard Op Amps: general purpose, dual,
precision, high voltage, micropower and high
slew rate. It also means voltage regulators,
transistor arrays, voltage references and
comparators, line drivers and receivers. Our
linears are available in industry standard
packages, with selections according to your

selected linears from
the performance leader

microsystems international limited, box 3529 station ¢, ottawa, canada K1Y4J1

needs—to commercial, industrial or military
specifications including MIL std. 883 class A
and B.

We’'re big in linears because we're big in R & D,
in manufacturing capacity, and in Q.C. Our
operating base is a modern 340,000 square foot
plant and capitalization in excess of $100
million, all exclusively devoted to the
production of semiconductor products.

When considering your next linear order
remember the selected linears from
Microsystems International—they’re available.

wH' |r‘,

microsystems

international
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your best value is a |

TRYGON |

STRON - DONNER
svpnwm SUPPLY |

QUALITY/RELIABILITY/SERVICE

~

PLS 50-1

A uniquely versatile precision
digital power supply in an
economical half rack package.
0to 50 VDC 0 to 1 AMP

® Use it as a DC Calibrator
8 Use it as a DC Reference Standard

® Use it as an Analog Amplifier
® Use it as a Programmable Precision Lab Power Supply

FEATURES e Five decade digital voltage output selectors @
microvolt settability ® adjustable current limit control ®
three-position meter control ® multi-versatile remote program-
ming, ohms/volt, volt/volt, analog voltage, analog current and
current limiting ® 0.001% regulation ® 250uV RMS ripple ®
900uV peak-to-peak ripple ® 0.002% stability ® less than 10
milliseconds fast programming . . . all for only $325.

Write directly or call your local Scientific-Devices sales office for complete
specifications and applications,

TRYGON ELECTRONICS
I O

S U B8 S I A R Y

SYSTRON 9 DONNER

C O mpP O @ AT

1200 Shames Drive, Westbury, N.Y. 11590 (516) 997-6200

o~
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of the intersection signals the system
when a bus passes through. About
450 buses. and 112 intersections will
be equipped with system electronics.

Sperry Rand was over-all svstem
contractor. and TRW composed the
software. The $100 bus transmitters
for the system are built by Edo-Aire.
Fairtield. N.J. ]

Government elgctronics

Social Security
seeks big data net

A mammoth national data commu-
nications system is being sought by
the Social Security Administration.
and industry responses 1o its
requests for proposals are due
March 15. The agency has to handle
a skvrocketing number of claims
and queries. the direct result of lib-
eralized Social Security Act benefits
enacted by the last Congress.

The ssa  says its tele-
communications workload will
Jump 80% within one vear. Forced
to move quickly. the agency expects
to award a contract in April with
operation to begin Jan. 1. 1974,

Called the Social Security Admin-
istration Data Acquisition and Re-
sponse Svstem. the network would
link 463 field offices with the
agency's 1BM 370/165 computer
complex in Baltimore, Md. Included
in the network would be 771 termi-
nals. seven message concentrators.
and message-switching gear over
Government-provided communi-
cations lines. The cost of the system
won’t be known until the RFps are
in, but one knowledgeable Govern-
ment source estimates it will be
about $3 million to $4 million.

As it gears up for its increasing
workload. the agency has proposed
a system option for the data net-
work—an expanded network with
the capability of adding 400 to 500
more ficld offices and handling up
to 40.000 queries a day with a 30-
second average response time. Un-
der a five-year lease-purchasc plan,
the winning contractor will install
and maintain the network.
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Why we think the
Brush 816 is your best

choice inamultipoint
recorder.

SPEED. If it's speed you need, you've got it. The 816 is not
just 3, 5 or 10 times faster, but fully 16 times faster than con-
ventional multipoints. It really moves. To scan and display up
to 8 channels of data. With uncanny reliability.

VERSATILITY. Buy the 816 and you've got it. The 816 can
do things like record both high and low level inputs on the
same chart. And when you use our optional signal condi-
tioners, you stretch the versatility even further. So you've got

mode a recorder for any kind of trend
v recording.
£ Om

. -,\ QUICK MODE-CHANGING.
%\ Don'tyou wish everybody used
dials like we do? Just turn one
onthe816andyou've changed
modes. Just like that, you're
ready for multipoint sampling,
intensified sampling, or contin-
uous single channel recording.

3

7 o

V] T

W P 5
¥

MORE FEATURES. Like rec-

chart speed inch/time T tilinear presentationsona4-1/2"
stop .02 .05 A min  sec x10 grid. And a choice of 12 push-
= = T . button chart speeds from 0.02
i I 1 ) : ;
| I ; inches per minute to 1inch per
e ‘ ‘ . o - second.
el m—— —

CONVENIENT ACCESSORIES. Like stack-to-stack Z-fold paper. And
a drawer that collects those Z-folds below the writing table.

We think you probably want more information on this and our other
recorders. So drop us a note. Gould Inc., Instrument Systems Division,
3631 Perkins Avenue, Cleveland, Ohio 44114, or Rue Van Boeckel 38,
Brussels 1140, Belgium.

C

BRUSH INSTRUMENTS

== GOULD
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Fast Stored Writing Speed,
With Long Viewing Times.
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The Tektronix 7000-Series Storage Family

Your requirements, to store
and look at increasingly-faster
waveforms, spurs us on in our
storage R & D effort. Storage
technology is not new to
TEKTRONIX, we are now in our
11th year of delivering Storage
Scopes. We believe that the
multimode 7623 Storage
Oscilloscope, our latest and
fastest storage mainframe, offers
you the very best storage/view-
time capability available today

44

(200 cm/ s for hours). We invite
you to try this multimode scope in
your application and see for
yourself. And high-speed storage
is just one of the modes available
in this mainframe. You may also
choose Variable Persistence,
Bistable Storage or Non-storage
operation at the push of a button.

There are four other members
in the TEKTRONIX 7000-Series

Storage Family with each one
offering an excellent price/
performance ratio. Choose the
7613/R7613 for Variable
Persistence Storage or the
7313/R7313 for Bistable
Phosphor Storage. All four models
have stored writing speeds up to
5 cm/us and operate in two
modes: STORE and NONSTORE
(conventional).
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Three Types of Storage, Six Mainframes

Multimode Storage (7623/R7623)
4 modes of Operation
100 MHz bandwidth

FAST—stores up to 200cm/us
with the FAST CRT option and up
to 100 div/us (0.9 div/cm) in the
standard model.

VARIABLE PERSISTENCE—for
those bright high contrast or
halftone displays.

BISTABLE—for the lower writing
speed requirements of 30 div/ms
and slower.

NONSTORE—for the conven-
tional oscilloscope applications.

..
———
e

Variable Persistence
Storage (7613/R7613)
2 modes of operation
100 MHz bandwidth

VARIABLE PERSISTENCE—
gives bright high contrast
display of fast-risetime low
rep-rate signals, ideal display for
the 7L12 Spectrum Analyzer.
Stores up to 5 div/us (0.9
div/cm).

NONSTORE—for the conven-
tional oscilloscope applications.
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All oscilloscopes with
CRT READOUT

You gain overall efficiency in
operator speed and accuracy
and simplify your measurements
by using CRT READOUT. It puts
the measurement parameters,
right on the CRT, adjacent to the
waveform you are viewing,
measuring or photographing.
With CRT READOUT you can use
the complete line of Digital

plug-ins available in the 7000
Series.

=

All CRT’s are extremely
burn resistant. ..
requiring no special
operating precautions.

7000-Series . . . more than
just an oscilloscope.

A 7000-Series mainframe
equipped from a selection of
over 22 plug-ins plus an entire
line of probes, cameras, SCOPE-
MOBILE carts and other
accessories offers you the widest
scale of measurement solutions
available today.

Measurement problems, ranging
from the very simplest to the most

For a demonstration circle 44 on reader service card

Bistable Phosphor Storage
(7313/R7313) 2 modes

of operation

25 MHz bandwidth

STORE—retains fast waveforms
moving up to 5 cm/us. Features
split-screen operation for
realtime and stored waveform
comparisons.

NONSTORE—for the conven-
tional oscilloscope applications.
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complex, in many disciplines, are
solvable with 7000-Series
plug-ins. Choose from: Amplifiers,
Time Bases, Curve Tracer,
Digital Multimeter, Digital
Counters, Digital Delay, Sampler
and Spectrum Analyzer Plug-ins
... and there are more coming.

Tektronix, Inc. . . . the pioneering
pacesetter in storage display
technology, offers sales, after
sales support, and service . . .
world wide.

PRICES without plug-ins:

w/o CRT
Mainframe READOUT  STANDARD
7623 ........ $2450........ $2850
R7623 ..... ... $2550........ $2950
for FAST WRITING CRT add $500
7613 ... ..... $2100........ $2500
R7613 ........ $2200........ $2600
7313 . ... ... $1600........ $2000
R7313 ... ..... $1700........ $2100

For a ""hands-on’’' demonstration of the only
total storage capability, contact your nearby
TEKTRONIX Field Engineer or write:
Tektronix, Inc., P.O. Box 500, Beaverton,
Oregon 97005. In Europe write: Tektronix Ltd.,
P.O. Box 36, St. Peter Port, Guernsey,
Channel Islands.

TEKTRONIX
- “mmm::c;:knl excelience
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HOW TO SELECT
LEDLAMPS
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Fr()m your Fdll’Chlld DiStl’ibllt)()l“ Price. In addition to large-quantity pricing as low as
* 17¢, will other distributors quote prices and quantities

LED Lamp Selector makes instant like this? Ours will. New high off-the-shelf quantities.
comparison easy. Immediate delivery in  New low factory prices. -

uantity at factory prices as lowas NO. . TYPE 1-99 . 100_1;000 10,000
q ty ryp . FLV100 Point Source .80 .60 .52 A7
17¢ makes procurement easier. FLV102 Indicator 74 55 48 44

. : =

How to select an LED lamp? You know what you gt:igi E}ch-l:-l(;gvhé T 238 1;8 138 I?S
need: type, size, lens, lead configuration. But how do FLV108 Indicator '7 4 : 56 i 48 1 44
UL UG AR UL FLV110 Indicator 50 37 33 .30*
Appearance is the first test. Call your Fairchild FLV111 Backlight 60 45 39 35
distributor. He'll have our LED Lamp Selector at FLV112 Indicator 60 45 39 35
your office tomorrow. Plug in the lamps you're Larger quantities as low as 17¢.

considering. Ours. Anybody else’s. Compare them
side by side under identical test
conditions. See for yourself
which does your job best.

Availability? Again, check ours vs. theirs.
Not promises. Not futures. Or a nice smile.
What's available now? Ours can be delivered,
from distributor stock, in quantities to 10K,
more if you want them. Today.

Variety. What kind of lamp do you need?
We've got it: point source,indicator,
backlight, narrow beam, subminia-
ture (plus our SUPER
DIGIT %" LED display
that’s supersmall and
supervisible).

To select LED lamps
shrewdly, call your friendly
Fairchild distributor.

He’ll be around with his
LED Lamp Selector.
Immediately.

LED Lamp Selector.
For instant visual evaluation of ours.
Or theirs. Displays and compares 24 lamps simultaneously.
% and 11" display. Helps you select different types; point
sources, wide angle light sources, diffused and non-diffused
backlighting lamps, ete. Fasy. Efficient. Convenient.

DISTRIBUTORS:

ALLIED ELECTRONICS ¢ ARROW ELECTRONICS INC. » AVNET ELECTRONICS « CENTURY ELECTRONICS « ELMAR ELECTRONICS

HALL MARK ELECTRONICS ¢ HAMILTON AVNET ELECTRONICS » HAMILTON ELECTRO SALES o KIERULFF ELECTRONICS CORP.

LIBERTY ELECTRONICS « G. 8. MARSHALL (0. « NORVELL ELECTRONICS « PIONEER WASHINGTON ELECTRONICS « POWELL ELECTRONICS
SCHWEBER ELECTRONICS « SEMICONDUCTOR SPECIALISTS « SHERIDAN SALES ¢ SUMMIT DISTR. « WESTERN RADIO

ELECTRO SONIC IND. SALES ¢« RAE IND. ELECTRONICS

SEMICONDUCTOR COMPONENTS GROUP, Fairchild Camera & Instrument Corp., 464 Ellis St., Mountain View, Ca, 94040. (415) 962-5011, TWX : 910-379-6435.
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Around the worlid

DATA TEST sells
more logic testers

than anyone else..

LET US HELP YOU SOLVE YOUR gzg{:ﬁaﬁgsgDﬁgRPORATION
LOG'C TEST'NG PROBLEMS Concord, Cz?lifornia 94520
oauc on warre: [ RS S
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FAA has new plan
for interim microwave
landing system

Bell rate revisions
stir FCC opposition,
prolonged action

Compromise seen
on proposed laser
safety standard

Addenda
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Washington newsletter

In a move to get free of its dogfight with six competing manufacturers,
the Federal Aviation Administration in the next few months will prob-
ably issue requests for proposals for an interim microwave landing sys-
tem, say agency sources. After evaluating the rival technological ap-
proaches, the FAA would select one to serve as the national standard for
the interim system—and, the companies say, open up a vast market at
private airports. The winning company would have to let the others also
produce its system, an arrangement which agency reasoning holds is
speedier than an actual flyoff of competing systems.

Meanwhile, the companies are exerting tremendous pressure on the
agency, in particular, by calling for help from their congressional dele-
gations. However, the FAA says it's pointing toward the best and cheap-
est system. Companies involved are: Boeing, Cutler-Hammer's AIL di-
vision, Raytheon, Singer’s Kearfott division, Tull Aviation Corp., and
Texas Instruments in association with Thomson CSF.

On American Telephone & Telegraph Co.’s request to restructure its
private-line rates, watch for Federal Communications Commission ac-
tion to be prolonged—perhaps a year or more—by opposition building
within the Common Carrier Bureau staff as well as among the special-
ized common carriers. AT&T's wish to drop national rate averaging in
favor of a dual-rate system, with lower rates for high-density routes, has
led the commission to request a full set of supporting data from the
company. And the specialized carriers are charging AT&T with subsi-
dizing competitive services from its telephone monopoly.

FCC public utilities specialist Paul Darling reflects one FCC attitude:
I can’t overemphasize how important this issue is, since it affects not
just the specialized carriers, but all users of the nation’s telephone ser-
vices.” From the manufacturers’ viewpoint, tariff cuts by any carrier
will eventually expand the data-communications market.

Laser manufacturers hoping to change proposed power levels on contin-
uous-wave lasers used in classrooms and construction are looking
toward a scheduled March 26 meeting of an advisory committee on
radiation standards as court of last resort. The Bureau of Radiological
Health, which will submit its draft standards to the committee, has
wanted to hold such lasers to 1 milliwatt—a level that industry and the
Electronic Industries Association charge is excessively conservative.
But indications are that the bureau, which is restudying its position,
may compromise by permitting up to S-mw lasers for construction use,
but keep the lower level for classroom lasers. Some makers grumble
that if the bureau doesn’t relent, they’'ll sue it for overstepping its statu-
tory authority.

The FAA will be calling for industry comments on the plan it’s soon to
make public for integrating area-navigation equipment into the national
air-traffic-control system [Electronics., March, 1, p.25]. . . . An in-
creased use of pollution-monitoring and sensing equipment is pre-
dicted by the Environmental Protection Agency, whose fiscal 1974
monitoring budget has jumped to $12 million from last year's S2 million.
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Washington commentary

America’s multinationals: innocents abroad?

There is an analytic thread running through the
U.S. Tarift Commission’s recent examination of
multinational corporations which suggests that
many of America's electronics multinationals
are innocents abroad—particularly when it
comes (o deriving maximum profit from the li-
censing of their technology (see p. 70).

Ironically. at a time when there is much
sound and fury building within the Congress.
labor, and industry. about the role of the mul-
tinationals. or MNCs. the 930-page analysis by
the Tarifl Commission appears to have gone
largely unread. The study received only super-
ficial treatment in the press when it became
available in the last month. and has atracted
precious little attention since.

In a capital where several 100-page analyses
on one subject or another are released almost
daily. the Tarift Commission’s poor press is un-
derstandable. Yet it is nonetheless regrettable.
The report not only treats a subject that is of in-
creasing importance 1o America and its indus-
tries in their relations with the rest of the world.
but it takes a powerful and potentially dreary
mass of data and presents it with a perception
and wit rarely found in a Government docu-
ment. For the industrial and financial consult-
Ing community’s number crunchers. moreover.
there is table after table of new numbers on
electronics trade and investment by multina-
tionals. In short. the report is not only worth
reading: it is readable.

Losing on licensing

Consider, for example. the following three
excerpted items as they relate to multinational
operations in electronics:
® ltem: the procedures by which firms estab-
lish “prices™ at which technology is transferred
are almost notoriously non-cconomic. In the
case of direct transfers to foreign affiliates.
“pricing” may depend less on the value of the
technology transmitted than on the over-all fi-

nancial strategy of the firm. Yet the pricing of

indirect transfers as well is an imprecise art.
The foreign licensee may be willing. in the end.
lo pay a sum equal to his (secret) expectations
of profits to be earned by the use of the tech-
nology in an uncertain future.

Prospective licensors frequently put such a
low value on the prospective licensee’s expecta-
tions that the income from a license is viewed
as a sort of windfall. Firms with such views will
take what they can get for a license without ar-
guing 0o hard for a higher price. The essential
point. therefore. is that technology transfers are
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rarely. if" ever. priced according to rigorously
applied present-value discount techniques.

® ltem: is US. foreign direct investment a
“complement™ or a “substitute” for investment
at home? One sub-question that lies behind this
query is whether. in the absence of the U.S.-
based MINC. the foreigner would have stepped
in to fitl the gap. . . . One cannot answer this
“what might have been™ question in any defini-
tive way. But some of the numbers . . . suggest
strongly that there was no deficiency in foreign
savings with which a duplication of the MNCs'
investment might have been financed. A crucial
question hinges on how much of the investment
of U.S.-based firms was financed abroad any-
way. and the estimates . . . fairly well settle
this question by showing that sources other
than the United States provided well over 80%
of the fixed and working capital requirements
of all US.-owned afliliates in 1966-70. and
nearly 90% of the requirements of manufac-
turing firms. . . . In brief. the Americans have
done it largely with foreign savings. a point
which 1s by no means lost to some Europeans
who view the growing presence of the U.S-
bused MNCs with apprehension. if not alarm.

Americans as xenophobes

® tem: 1o the extent that. after all the numbers
are recorded and analyzed. one is prepared to
think that traits peculiar 1o American business
and finance are important tactors in the MNCs'
suceess abroad. he may be tempted to go rather
100 far towards an argument that U.S. nation-
ality is a sine qua non or at least a primary in-
gredient for success in international business.
... Such an argument. of course. would lead
to a conclusion that the foreigner could not
have duplicated the MNCs™ performance in anv
significant degree.

The error in this line of reasoning is its
xenophobic element. which proceeds from rec-
ognizing certain characteristics that have con-
tributed to the MNCs™ success. 1o falsely claim-
ing too much exclusivity for them. Evidence to
the contrary abounds. A studv of the fortunes
of US. foreign trade quickly reveals that for-
eign competition is real. Foreign-owned MNCs'
ivestment in the U.S. economy. in direct and
successtul competition with US. firms. has
commenced 1o grow faster than the U.S. direct
investment abroad. In many of the less devel-
oped countries. foreigners—especially the Japa-
nese—are turning in a performance. as MNCs.
that is decidely superior to that of the Ameri-
cans. —Ray Connolly
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COUNTER/TIMER MODEL 6250

50 M1z automatie countertimer

Frequency, TIM, period, ratio, totalize
Automatic gain control
Autoranging
Leading zero suppression
8-digit readout (standard)

25 mV input sensitivity
BCD output
Model 6250 Options include:
Choice of 5 higher oscillator stabilities
Internal battery pack

Contact your Scientific Devices office or Concord Instruments Division,
10 Systron Drive, Concord, CA 94518, (415) 682-6161
Europe: Munich, W. Germany, Leamington Spa, U.K.

SYSTRON DONNER

The Systron-Donner Instruments Group: a .
Alpha Scientific ) Computer Systems [ Concord Instruments [J Datapulse [ Kruse Electronics ) Microwave [ Trygon Electronics

“See us at IEEE, Booths 2326-2331"' Circle 51 onreader servicé card 51
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If you're selling your product overseas,
sell it first class.

It's no big secret that the biggest growth potential
in electronics is overseas. Where there's room to
grow, there's room to sell.

But before you sell anything, you have to get
your message across the water.

And Electronics Magazine gets it across.

We sell over 21,000 subscriptions to 121 countries
outside the U.S. Of those, more than half go to
people who never read any of the next five U.S.
electronics publications.

And with the high overseas pass-along rate, actual
reach is almost five readers per copy.

The international market will be the electronics
industries’ second childhood. And if you're
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advertising anywhere else but Electronics, it'll
grow up without you.

Of course, there's more to growth than just
reaching a lot of new people. They have to be
the right people. And Electronics’ international
subscribers are right.

All these important customers believe in
Electronics. And they'll believe in you when you
advertise in Electronics.

With our kind of worldwide readership, you can't

“* Electronics
I THE SOURCE. K#fii
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Electronics international

Significant developments in technology and business

Plasma panel modulates
display brightness digitally

With its unusual digital brightness
modulation, a new plasma panel
should find applications as diverse
as displaying computer output and
television programs. Developed at
the Central Research Laboratories
of Mitsubishi Electric Corp., the
panel will hit the market as a com-
puter output display sometime this
year. The Tv version, though, will be
slower in coming to the market.

The key to the panel’s develop-
ment is a time-modulation system
that operates within the time period
of a television frame. It permits dig-
ital brightness control of an ac-drive
display of the type initially devel-
oped at University of Illinois. Like
other panels of this type, the Mitsu-
bishi display has inherent memory
capability. Despite a continuous
stream of alternating positive and
negative driving pulses, the individ-
ual crosspoints of the panel remain
off until they are turned on, remain-
ing so until they are turned off.

Operation. An equal amount of
light is emitted from each crosspoint
that is on for each pulse of the ac
drive. If it is on for a whole frame,
one crosspoint would look twice as
bright as one turned off half way
through a frame and four times as
bright as one turned off one-quarter
of the way through. Using time-divi-
sion multiplex, Mitsubishi engineers
have achieved this brightness con-
trol—as well as higher brightness
than many previous matrix displays
because individual crosspoints emit
light during many TV lines.

Rather than following a strict bi-
nary-coded weighting in its pro-
totype display, Mitsubishi uses a
weighting of one. two, four, four.
The picture is sampled for the one
and four weightings on first field of
each frame and for the two and four
weightings on the second field.

During the first field of a frame,
the analog values along each hori-
zontal line are coded in an analog-
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to-digital converter. A gate selects
only the “four-weighting™ and “one-
weighting” values to be displayed
during that field. The four-weigh-
ting values are delayed in a shift
register used as a delay line. The
one-weighting values are fed
directly into the X-scan circuit,
which is another shift register that
changes the time displacement of
signals for various portions of the
line to a distance displacement
along the vertical lines of the
matrix.

When the process has been com-
pleted for all points on the horizon-
tal line, the signals for all points
along the line are transferred simul-
taneously to the matrix. When the
signal is high, the corresponding
crosspoint for that vertical line is
turned on. The process is then re-
peated for the next line, while the
line just written continues to emit
light at the turned-on crosspoints.

After a length of time correspond-
ing to one unit of brightness, all
points on the first horizontal line re-
ceive a turn-off signal. A bit later,
the delayed four-unit brightness sig-
nal is written in, and the on cross-
points emit light for each driving
pulse. The difference now is that the
delay until the turn-off signal is four
times as long. O

Sweden

Thermistor senses
CO, other gases

Swedish regulations on the max-
imum carbon monoxide in working
places are among the toughest in the
world—50 parts per million. This
stringent rule led a Swedish engi-
neer to design an electronic CO de-
tector, which has quickly been
adopted by a wide range of indus-

tries—because it costs a lot less than
conventional chemical analyzers
and detectors and requires very
little maintenance.

Now the Swedish developer,
Harry Rudberg, is cyeing export
markets as working-condition regu-
lations start to tighten up in most in-
dustrial countries. His device,
known as CO-Smoke-410, employs
as the detecting unit a catalytic
semiconductor, which is mounted as
one arm of a Wheatstone bridge. As
the CO content of the air increases,
the resistance in the catalytic ele-
ment changes.

Catalyst. The basic amplifier is
designed to handle three detectors,
but the amplifier can be expanded
to accept input from a large number
of detectors. Rudberg say that some
factories in Sweden are using 30 to
40 detectors.

The catalyst is a semiconductor
thermistor, which Rudberg will de-
scribe only as being made of a mix-
ture of metal oxides. Its resistance
varies to provide a deflection of 0 to
4 milliamperes, with the lowest
range indicating 0 to 50 ppm. By
varying the resistor, the range can
be extended to 1,000 ppm.

Rudberg says the semiconductor
thermistor i1s much more sensitive
than platimum-wire resistors, which
are used primarily for signalling ex-
plosive quantities of gases, usually
10,000 ppm. The thermistor is
heated to about 300°C, where it is
sensitive to the catalytic combustion
of the CO.

The detector will also sense the
presence of other gases, including
hydrogen, chlorine, and propane.
The detector will not differentiate—
but users generally know what gases
they have to worry about. Where
CO is a problem, the sensors are lo-
cated about 5 feet from the fioor,
since CO rises. Where propane
might be a problem, the sensor
would be at floor level. O
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We've developed

more than 50 custom ICs

In the last 18 months

More than 50 times in the last 18 months, customers have
brought us IC problems that couldn’t be solved with stand-
ard circuits. In every case we've developed a custom circuit
that filled the bill. Our circuits are now in TV sets, watches
and clocks, electronic organs, calculators, automobiles, of-
fice copiers and a host of other applications. We’ve delivered
samples in as little as 8 weeks ARO; few problems have
required more than 20 weeks to solution. Shouldn't a semi-
conductor company with a record like that get a shot at your
custom circuit requirement?

We're doers, not talkers!

Circle 54 on reader service card
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ITT Semiconductors is a division of International Telephone and Telegraph Corporation, 3301 Electronics Way, West Palm Beach, Florida 33407. Phone 305/842-2411.
Factories in West Palm Beach, Florida ¢ Lawrence, Massachusetts ¢ Footscray, England » Colmar, France ¢ Freiburg, Germany ¢ Cascais, Portugal » Sydney, Australia.

ITT
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Japanese companies
back import easing
—by 1976 .

. but ask for
subsidies in return

Paris show will
be scene of remote
CAD demonstration

British IR imager
uses yellow LEDs

Electronics/March 15, 1973

International newsletter

Japan may liberalize—that is, decontrol—computer imports by 1977 and
integrated circuit imports by 1976. These proposals were included in a
plan submitted by industry organizations and executives of Japan’s six
computer manufacturers to the Japanese government. They also pro-
posed that foreign companies should be able to invest up o 50% in
computer software ventures by 1977. Prime Minister Kakeui Tanaka
had earlier expressed his intention of liberalizing computer imports.
and the companies wanted to win government over to their plan before
it comes up with one that is less favorable.

This plan. which marks the first ime that the industry viewpoint has
not excluded import liberalization in the forsecable future. was sub-
mitted against the background of a decision at last year's Hakone con-
ference to altow U.S. manufacturers to capture up to 50% of the domes-
tic market with computers cither built in Japan by 1BM or imported by
other companies. Liberalization of capital investment of up 50% for the
manufacture of computers will take place in August 1974 and of im-
ports of know-how and software related to computer hardware will
take place in July 1974

In return for going along with the liberalization. the industry repre-
sentatives asked for massive infusion of government money to make
the industry competitive by the deadline. For development of comput-
ers, the industry representatives asked for a subsidy of about $271 mil-
lion during the fiscal years 1974 through 1976. in addition to the S131
million already planned for the fiscal years 1971 through 1974, They
also want a subsidy that will give Japan Electronic Computer Co.—the
government-sponsored joint venture of the six computer makers that
buys computers from manufacturers and rents them to users—avail-
ability of 3231 million at a rate of 3.5% to purchase computers. Al-
though JECC now gets part of its funds from government banks at inter-
est rate of 6.5%. its average cost for operating funds is in the order of
8%. The industry also asked for $38 million for dev elopment of software
and $27 million for development of integrated circuits.

The Paris Components Show will be used by Thomson-CSF for the first
public demonstration of its new remote computer-aided design service.
During the show's April 2-7 run, the company will have a Iunctmnmg
terminal at its stand connected with the CAD facilities that its semicon-
ductor division has built up in the Paris arca and at its plant near Gre-
noble. The service will first be offered to engineers within the Thomson
Group. but by next October the company plans to have terminals in
the design offices of outside companies. The Salon des Composants this
vear will be followed by an instruments and control show, which starts
on April 11.

Hawker Siddeley Dynamics Ltd. has nearly completed the prototype of
a battlefield infrared imager that combines high resolution with a wide
field of view, qualities that are normally irreconcilable. For detection. it
uses a Mullard cadmium-mercury-teturium 30-clement vertical array.
Each element feeds a diode in a similar linear display array, which is
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Sony to make
TV sets
in Britain

Lufthansa’s computer
will do more than
just book seats

Japan looks to
buy two Univac
radar systems

International newsletter

made of high-brightness yellow-emitting gallium phosphide diodes sup-
plied by Plessey Co. Mounted in a rotor. 11 germanium corner-cube
prisms scan the scene across the detector array. Each prism is angled to
place its 30-line image under the preceeding 30 lines. producing a 330-
line picture. In the same rotor. 11 glass prisms turn the instantaneous
LED output into a binocular lens image approximately 2 inches wide by
%8 in. deep. with resolution reaching about 1.000 lines.

High performance depends critically on three factors. Hawker Sid-
deley Dynamics men say. First is high-brightness LEDs, because each
diode must traverse the image width 11 umes so fast the eye sees only
a complete frame. Second. dense packing of the prisms in the rotor is
needed to cut dead time between scans. Third. an HSD technique, using
bucket-brigade delay lines. integrates instantaneous detector response
and response at two preceeding instants. This technique, in effect, di-
minishes detector element size in relation to wavelength and doubles
resolution.

Sony is moving production of color TV sets for the British and possibly
some Continental European markets to a new plant at Bridgend, South
Wales. which Sony hopes will be operating within a year. The plant
will turn out about 5,000 Trinitron 18-inch receivers a month initially,
possibly rising to 10,000 later. Last year, Sony imported about 35,000
Sony sets into England. The company says it hopes to import only
tubes and a few very specialized components from Japan. though local
component shortages may affect this. It will also use only a handful of
Japanese on its staff.

Lufthansa. the West German airline. has put into service what it says is
the most advanced seat-reservation system in Europe. At the heart of
the $25 million system are two Univac 494 computers, to which more
than 1.200 terminals will be connected before the end of this year. Ter-
minal locations are at Lufthansa offices in 19 German cities, in several
other European cities. and in New York. By 1975, the two computers at
Frankfurt will tie together 1.500 terminals. In addition to its job of han-
dling seat reservations, monitoring capacity status, and giving informa-
tion on connecting flights, the system also will be used in flight-path
planning. for computer-aided instruction of airline personnel, and as a
Telex exchange system. The computers will later be programed to give
details on hotels. currency rates. and other passenger services.

An impending order from Japan for two advanced radar-terminal sys-
tems from Univac is part of Prime Minister Kakuei Tanaka’s contribu-
tion to the defense of the dollar. The sale will be to Mitsubishi Electric
Corp.. which will be prime contractor, and there is good chance that
Mitsubishi will supply the digitizer and the displays. The radar units
will probably be supplied by Tokyo Shibaura Electric Co. Until
Tanaka decided to help in defending the dollar, the Japanese govern-
ment was in the process of evaluating a prototype system developed by
Mitsubishi Electric and using a Toshiba radar. The two terminal sys-
tems to be ordered will be installed at Haneda, which is Tokyo’s inter-
national airport, and Itami Airport at Osaka, by end of fiscal 1974,
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SELECTIVE MICROVOLTMETERS

Wave Analyzers

.

TYPE USH TYPE USU
10 kHz — 60 MHz 30 — 1000 MHz
1 - 13 GHz
e —— : = ——
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FEATURES

USH

s Measurement range:
o3uvV -3V

» Selectable Bandwidth:
200 Hz - 20 kHz
30 Hz on request

s Automatic Tracking

= Selectable Input Impedance:
50, 60, 75, 150 §2

® Highly Accurate Frequency
and Level Indications

e Lin-Log Indication

® Point-by-point or swept
frequency measurements

APPLICATIONS

response

= Measure envelope distortion
and intermods

= Measure spurious emissions of
modulators & transmitters

a Measure insertion loss/gain of
two-port networks

® Use as a sensitive null detector

s Plot antenna radiation patterns

s Measure level, attenuation, freq.

FEATURES
uUsu

= Measurement range:
3uv -3V

s Selectable Bandwidth:
0.2 —2 MHz

» Automatic Tracking
= Lin-Log Indication

e Built-in Frequency & Level
Calibration Sources

® Digital Frequency Indication

= AM & Video Outputs

R&S offers a full range of instruments for selective measurements from 5 Hz - 13 GHz.

Get The Extra Capability,
Greater Reliability, and
Longer Useful Life Of . . .
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ROHDE & SCHWARZ

111 LEXINGTON AVENUE, PASSAIC, N. J. 07055 « (201) 773-8010

— SEE US AT THE NAB — BOOTH 312 —
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NOW, 400V & 600V
DARLINGTONS FROM

Delco's new DTS-4000 series Dar-

elco Elect’rnnics lingtons with Vcegos of 400V and
D 600V are triple diffused mesa units
VISION OF GENERAL MOTORS CORPORATION. KOKOMO, INDIANA built for rugged duty. They come to

you with a practical 15 Ampere rat-
ing that you can depend on all the
way up to the high voltage require-
ments of ac motor speed controls,
for instance—or the 1.5 kW switch-
ing regulator in the illustration.
And they offer new possibilities

SAFE OPERATING CURVES

' DTS-4060 :

z : = DTS-4040 : : -7\ N 1.5 kW, 300V, 10 cH, Darlington Switching
£5 [+ DTS-4065 | || £51 DTS-4045 © +iINO\(: Regulator
33 I ! o3 } i
§E ittt < 4 in circuit design where dc drive
F eIt 2 Py conditions may have created awk-
© f °|)| ARE PuL! wE e . y
't :Wu“.&m : A IS S ward problems when using SCR’s.
088 E Our new Darlingtons can save
you space and givg you more design
ool - } flexibility. The high energy capa-
. B 500 ) 10 100 325 400 e . .
’ CO‘LL!CTOR-EMITTERVOLT‘:‘:}!(volnl aoo* J COULECTORENTTTER VOLT AGE feoia) ‘* blllty of the DTS-4000 series is

Reverse Bias Required

|
TYPE ] VCEO [ (Cont) ! (Maxo) ' VcEo(sus) I hfg @ Ic (com.tfbase) Pp(max.)
— - — 4 # v S ._T_ — — ~
DTS-4040 | 400V | 15A 325V | 250/3A | 0.25us 100W
DTS-4045 | 400V | 15A ' 20v | 325V | 500/3A | 0.25us 100W
DTS-4060 | 600V 15A 20V 400V | 250/3A | 0.25us 100W
DTS-4065 ' 600V | 15A | 20v | 400V | 500/3A | 0.25us | 100W

NPN-—Triple diffused Darlington transistors packaged in solid copper TO-204MA (TO-3) cases.
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HIGH ENERGY

backed by safe operating curves
up to 600 volts, as shown at left.
And to further aid your circuit de-
sign hge is plotted continuously
from 15mA to the maximum col-
lector current rating of 15A.

As you expected, the new DTS-
4000's are in stock and ready for
delivery. Contact us or your nearest
Delco distributor for complete de-
tails. Ask for Application Note 52
on the switching regulator.

Now available from these

distributors in production quantities:

ALA., BIRMINGHAM e Forbes Distributing Co., Inc.
(205)-251-4104

/zng.l, HUNTSVILLE  Powell Electronics (205)-539-
7

QR:[le" PHOENIX e Sterling Electronics (602)-258-
5

CAL., GOLETA e Radio Products Sales, Inc. (805)-
964-4764

CAL., LOS ANGELES e Kierulff Electronics, Inc.
(213)-685-5511 e Radio Products Sales, Inc. (213)-
748-1271

CAL., PALO ALTO e Kierulff Electronics, Inc. (415)-
968-6292

CAL., REDWOOQOD CITY e Cramer/San Francisco,
(415)-365-4000

CAL., SAN DIEGO e Radio Products Sales, Inc.
(714)-292-5611

CAL., SAN DIEGO e Kierulff Electronics, Inc. (714)-
278-2112

COLO., DENVER e Cramer/Denver (303)-758-2100
CONN., NORWALK e Harvey/Connecticut (203)-
853-1515

FLA., MIAMI SPRINGS e Powell/Gulf Electronics
(305)-885-8761

FLA., ORLANDO e Powell/Gulf Electronics (305)-
859-1450
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THE KOKOMOANS.

ILL.,, ROSEMONT (Chicago) e Kierulff Electronics
(312)-678-8560

ILL.,, SKOKIE (Chicago) e Bell Industries (312)-
282-5400

IND., INDIANAPOLIS o Graham Electronics Supply,
Inc. (317)-634-8202

MD., BALTIMORE e Radio Electric Service Co. (301)-
823-0070

MASS., NEEDHAM HEIGHTS e Kierulff Electronics,
Inc., (617)-449-3600

MASS., NEWTON e The Greene-Shaw Co., Inc. (617)-
969-8900

fiAGIgg FARMINGTON e Harvey-Michigan (313)-477-
MINN., MINNEAPOLIS e Stark Electronics Supply
Co. (612)-332-1325

MO., NO. KANSAS CITY « LCOMP-Kansas City, Inc.
(816)-221-2400

MO., ST. LOUIS e LCOMP-St. Louis, Inc. (314)-647-
5505

N.J., CLIFTON e Eastern Radio Corporation (201)-
365-2600, (212)-244-8930

gZYll BINGHAMTON e Harvey/Federal (607)-748-

N.Y., EAST SYRACUSE e Cramer/Syracuse (315)-
437-6671

N.Y., ROCHESTER e Cramer/Rochester (716)-275-
0300

N.Y., WOODBURY e Harvey/New York (516)-921.
8700, (212)-895-9260

OHIO, CINCINNATI e United Radio, Inc. (513)-761-
4030

OHIO, CLEVELAND e Pattison Supply (216)-441-
3000

OHIO, DAYTON e Kierulff Electronics (513)-278-
9411

PENN., PHILADELPHIA e Ailmo Electronics (215)-
676-6000

PENN., PITTSBURGH e RPC Electronics (412)-782-
3770

S.C., COLUMBIA e Dixie Radio Supply Co., Inc.
(803)-253-5333

TEXAS, DALLAS e Adleta Electronics Co. (214)-741-
3151

TEXAS, FORT WORTH e Adleta Electronics Co.
(817)-336-7446

TEXAS, GARLAND e Kierulff Electronics, Inc. (214)-
271-2471

TEXAS, HOUSTON e Harrison Equipment Co., Inc.
(713)-224-9131

UTA;-I, SALT LAKE CITY e Cramer/Utah (801)-487-
368

VA., RICHMOND e Meridian Electronics, Inc., a
Sterling Electronics Company (703)-353-6648
WASH., SEATTLE e Kierulff Electronics, Inc. (206)-
763-1550

CANADA, ONT., SCARBOROUGH e Lake Engineering
Co., Ltd. (416)-751-5980

ALL OVERSEAS INQUIRIES:

General Motors Overseas Operations

Power and Industrial Products Dept.

767 Fifth Avenue, New York, N.Y.

10022. Phone: (212)-486-3723

Kokomoans' Regional Headquarters.

Union, New Jersey 07083, Box 1018, Chestnut Sta-
tion, (201) 687-3770.

El Segundo, Calif. 90245, 354 Coral Circle, (213)-
640-0443.

Kokomo, Ind. 46901, 700 E. Firmin, (317) 459.
2175 (Home Office)
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from the DC-38 building block concept...

the word is out on the DC-38-S and
DC-38-D from Datacraft. ..

Here are memories that can be
combined to form-fit about as many
applications as you can form words
on a Scrabble board.

It either one alone fits your needs, fine.
If not, we’'ll spell out a simple S and D com-
bination to match your scheme of things.
That’s why the words “The DC-38 Building
Block Concept” are very important words
at Datacraft...and should be to you.

Briefly, the DC-38-S is a complete mag-
netic core memory system with the timing
and control functions all on a single printed
circuit board, while the DC-38-D is a two-
card memory system requiring a combina-
tion of a digital stack board plus a timing
and control card. Both are modular and
futuristic in design to fit current and distant
needs.

The design philosophy behind both mem-
ories is the same. We deleted the classical
textbook procedures for building circuits
and core memories that tell you to design
around potential problem areas. Rather than
going around we went straight through and
eliminated everything that could cause
memory problems.

Out went such things as core stack risers
and hard backpanel wiring. No linear trans-
formers . . . so you get far better perform-
ance because the DC-38 is a direct-coupled
memory as opposed to transformer- coupled

types. To further

assure reliability,

we tested the

DC- 38 exten-

sively in our labs and

on our DC 6024 computer

family. You can count on it for reliability like
you can rely on Webster for words.

Also, if you own or see a DEC PDP-11
minicomputer in your future, we supply for
it an equally unique memory called the DC-
38-11.

For more information, send the attached
coupon or contact one of our sales offices
listed below. We think Datacraft is the place
to come it you need memory problems un-
scrambled.

EXPANDABILITY

The 51, chassis for the DC-38-S has a
maximum capacity of 40K x 18 or 80K x 9
when using the 8K by 18K single-board
system. The DC-38-D’s 121/, ” chassis is 19"
rack-mountable and contains rear-mounted
interface connectors. Max capacity, using
the internal exerciser option, is 128K x 18
or 256 x 9.

A Thousand Face Memory

Datacraft Corporation .
P.O. Box 23550

F1. Lauderdale, Florida 33307

Gentlemen:

B Send me data on the DC-38-S single-card
memory system.

B Send me data on the DC-38-D two-card
memory system.

B Send me data on the DC-38-11 for PDP-11's

B Call me about another configuration. .

NAME ——TITLE ___

COMPANY

J |

® Datacraft®™

Sales Offices: WESTERN: Suite 307, 47 Quail Court, San Francisco, Calif. 94596, (415) 937-7860
CENTRAL:1100 Jorie Blvd., Oak Brook, Hl. 60521. (312) 323-3437 « EASTERN: 416 Hungerford Drive,
Rockville, Md. 20850. (301) 762-5606 e 223 E. Main St., Marlboro, Mass. 01752. (617) 481-4084
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THE CHEAPEST

MINIC%l\gPUTER

THE CHEAPEST
SOLUTION



Before you buy a minicomputer, do
yourself a favor. Make a very fundamen-
tal decision. Do you want the cheapest
machine you can find or the cheapest
total solution to your problem?

We think it’s the latter.

Because the cheapest machine is just
that. It’s raw hardware at a rock bottom
price. And virtually every minicomputer
supplier offers a product like this.
Including us.

But your goal should be to get the
lowest cost total solution for your prob-
lems. And paying less now could cost
you more later if the machine you buy
has been designed for rock bottom price
alone. Be careful.You should look
beyond raw iron. You need a computer
package that saves you money at both
ends. One that’s been designed with the
total solution in mind. A powerful
blend of hardware, systems software,
and extensive peripherals.

You also should look for a supplier
that has built his business on fulfilling
this need.That’s us.

The world's most powerful mini.

We've developed the most effective
minicomputer package you can buy: the
SPC-16. Six different models to choose
from and the most powerful instruction
set available anywhere.

The SPC-16 does more things in
less time with less memory.That’s why it
can actually save you money on your
total system.

And we’ve recently enhanced the
capability of our SPC-16 family with a
number of new products including:

Multi-user BASIC, and the real-time,
multi-programming capability of
our RTOS-16 operating
system. And our new :
extended FORTRAN IV.

New peripherals like a low
speed line printer, head per track disk
and a floppy disk.

High speed floating point processor,

8K memory board, heavy duty process
I/O boards, A/D and D/A converters
and digital I/O boards.
And completely new asynchronous
communications multiplexer system.
Here’s another reason forchoosing us:

We've already had our tryouts.

Today all the big mini manufacturers
are announcing that they’re “in the sys-
tems business”

We’ve been in it from the start.

And while everybody else was churn-
ing out iron, we were building systems
and piling up applications know-how.

We got involved with our customers’
problems.We listened and we learned.
Then we rolled up our sleeves and went
to work.

As a result our people don’t have tobe
retrained for this new approach because
it isn’t new at all. Not to us.

Over the years we've supplied sys-
tems to solve some very tough problems
in the automotive industry, in production
machine control, in electrical testing and
communications. And this experience
has built a fund of systems expertise no
mini manufacturer can match.

There’s a good chance we already
have a system that fits your needs. If not,
we have the know-how to design it for
you. Or with you.

In fact, we can probably utilize our
experience to solve your system problem
faster than others can deliver a bid.

Read all about it.

If you're determined to reduce systems
cost, we have a book for you. It’s titled
“The Value of Power? It covers every-
thing you’ll need to know to make the

- reasons, to end up with
the right system for your
_— specific needs. It’s free.
Write for a copy. The address
is 1055 South East Street, Anaheim,
California 92804. Or phone (714) 778-4800.

(General Automation
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NOBODY,
BUT NOBODY,
CAN PACK SO MUCH
INTO SO LITTLE

Teledyne Microelectronics has the reputation for pushing the
state-of-the-art in designing so much into such a small package. This
has been accomplished time after time without sacrificing high
reliability standards.

Certainly the answer is experience, people, facilities and dedication
all wrapped up into a package second to none.

As pioneers in the high density hybrid business, we have a highly
talented team of technical and production people, most of whom
have worked together for more than nine years—uncommon in this
relatively young business.

Our facilities and equipment are the most modern in the industry—
integrated in super clean development, production and testing rooms.

Teledyne Microelectronics is one of the largest hybrid manufac-
turers for military and space applications. We've shipped more than
one-half million high density hybrids and designed and fabricated more
than 700 custom types. We manufacture both analog and digital
hybrids, thick and thin film. And, we’ve been qualified by all branches
of the military and NASA.

What really sells our customers is visiting our facility and meeting
our people. We'd like to show you.

Call or write: Albert Silver, Director of Marketing, 12964 Panama
Street, Los Angeles, Calif. 90066, Telephone (213) 870-9831.

“YTELEDYNE
MICROELECTRONICS

{-TELL ME MORE

) (] | have or will have an application for custom
1 hybrids
[] Have a salesman call
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Probing the news

Analysis of technology and business developments

LED displays mount new attack

Manufacturers bring out larger digits and lower prices in attempt

to displace fluorescent, gas-discharge rivals from desk calculators

by George Sideris, San Francisco bureau manager

The markets now dominated by
fluorescent and gas-discharge panels
are coming under attack by manu-
facturers of seven-segment. light-
emitting-diode displays. In the last
few weeks, the three companies in
the vanguard—and at least three
more are about to follow them—
have proclaimed new large-digit de-
signs and immediate price cuts.
They’re also vowing to meet the $1-
a-digit price of panels in high-vol-
ume production.

All the companies involved credit
the present price cuts to design im-
provements. But all are also hoping
to entice large orders from desk-cal-
culator producers, who require an
estimated 30 million to 50 million
digits a year. In fact, the $1 target
assumes that calculator sales will
push volume up enough to warrant
extensive automation of assembly
lines, since all the designs require
assembly of seven or eight chips at
least.

Cheaper. easier to read. But even if
desk-calculator sales do not soar,
the new LEDs should sell widely for
point-of-sale equipment. industrial
control panels. electronic instru-
ments, and television channel in-
dicators. They are not only a dollar
or more cheaper than the widely
sourced MAN | type of display
made by Monsanto and used in in-
struments since 1969—they are also
easier to read.

They borrow a design idea from
gallium-phosphide displays. Instead
of the usual multidiode bars of red-
emitting gallium arsenide phos-
phide. a single. tiny chip of the ma-
terial shines behind a plastic body,
so that it forms a sottly glowing seg-
ment on the display face. The tech-
nique conserves the amount of
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semiconductor needed., and so re-
duces semiconductor costs by as
much as 85%. It also allows the
chips to be diced from the wafers
processed for single-diode LED in-
dicator lamps. Moreover. digits can
easily be a quarter to a third of an
inch high. as compared with MAN
I's0.19 in.

With bar-segment costs drastic-
ally reduced. small-quantity list
prices have plummeted as much as
40%. The large-quantity. nego-
tiated-price range appears to be
shifting to $1.50 10 $3 a digit. com-
pared with the previous range of
about $2.50 to $4 a digit. All the
companies with new designs expect

that high-volume prices should bot-
tom out at about $1 this year or
next.

The vanguard. The companies in
the lead are all neighbors on the
San Francisco peninsula—Fairchild
Discrete Products group. Litronix
Inc.. and Monsanto Electronic Spe-
cial Products division.

Fairchild has been using auto-
mated production equipment since
last year to assemble the FND-70. a
Ya-in.. common-cathode design. The
chips are bonded to a metal lead
frame, much like other plastic-pack-
aged semiconductor devices.
Thomas Hinkelman, marketing
manager of the Fairchild group.

Light cap. Litronix, in its new Data-Lit line of displays, has mitered corners of the segments.
Digit fits under black plastic cap that hides substrate, provides contrast.
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Probing the news

says the price wilt drop this month
t0 $2.50 in 1.000-unit lots and $1.85
in  10.000-unit lots. It previously
listed at $3.60 and $2.90. which.
Hinkelman says. was on the edge of
being competitive with panel dis-
plays. In LED displays. lower drive-
circuit and power-supply costs are
said to help offset the higher cost
per digit.

Perhaps unaware of Fairchild’s
pricing plans. the other leaders have
been introducing new designs near
the old FND-70 price levels. Mon-
santo. for one. formally introduced
its MAN 7 at $495 (100 to 999
units) and reduced the MAN 10
from $9 10 $5.65. Both are '4-in. ver-
sions of the common-anode MAN 1.
They use retlector-like tight pipes to
collect the light from the chip and
spread it over diffuser segments.
The assembly consists of a ceramic
substrate for the chips and two
molded plastic parts. The MAN 10
is brighter than the MAN 7. Rich-
ard Greene. Monsanto product

FRESNEL LENS DIFFUSER
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manager. expects the list price to
fall about 60% “"at maturity.”

Data-Lit. Litronix. which likes 10
necdle Monsanto (one of its ads list-
ing MAN-type LEDs was headlined.
“Bless you. Monsanto™). will intro-
duce the Data-Lit 707 and Data-Lit
704 this month. Theyv are 0.3-in. com-
petitors for the MAN 1 and the
common-cathode MAN 4. Besides
being larger. they are cheaper at
$3.25(100 10 999).

The Super-Lits cost less than
“MAN displays.” says David Laws.
marketing manager for industrial
displays. because Litronix molds the
ditfusers around each chip instead
of assembling them. The molded
segments also have mitred corners.
like picture frames. making the gaps
between segments hardly notice-
able. A third advantage claimed for
the molded design is that the dis-
play is legible with a drive current
of only 5 milllamperes rather than
the usual 10 to 20 mA. The reason is
that light transters more efficiently
from GaAsP to plastic than from
GaAsP 1o air. so the diodes appear
brighter with a low-current drive.

Laws checked out the prices of all
the popular display devices and ail
the drive circuitry each requires. At
distributor prices for 100 parts, the
Super-Lit 1 costs a total of $5.85 a
digit. versus $7.75 for planar dis-
plays and $5.70 for incandescent
displays made in Japan.

Reinforcements. Texas Instru-
ments and National Semiconductor
both plan to introduce MAN 1| re-
placements this summer. While Ti
hasn't set the list price. lan S.
McCrae. optoelectronics marketing
manager at the Dallas headquarters.
says that the new part will sell for $1
a digit in high volume by the end of
the year.

Paul Pagnini. his counterpart at
National in Santa Clara. Calif.. in-
tends 1o list the NSN-4 at $3.60 in
1.000-unit lots. National plans to
use multidiode bars at first. rather
than chips. because it feels it can
“squeeze out” costs from the basic
MAN design.

Opcoa Inc.. of Edison. N.J.. hasn't
Spreading the light. Three methods obtain
bar-shaped segment: reflective light pipe
and Fresnel lens or diffuser (top): plastic
molded over bar (middie); shaped projector
over chip (bottom).

changed its designs—it pioneered
small-chip construction several
years ago because it uses the very
expensive gallium phosphide. How-
ever. Sanford Sussman. vice presi-
dent. promises price cuts for green-
emitting displays. Green digits will
drop 1o $2 or less in high volume
this year. he says.

Opcoa’s standard digits are %5-in.
high. The larger size and the better
legibility of green will make them a
better buy. he argues. At present.
Opcoa lists red digits at $5.15. green
at $8 and yellow at $8 10 $9.50. but
Sussman says the prices will be ad-
justed to meet competition.

Counterattack. Panaplex 1. a
fluorescent panel display that Bur-
roughs Corp. makes in Plainfield.
N.J.. by thick-film printing methods.
is said by most LED manufacturers
to be the toughest competitor in the
desk-calculator market. It sells for
$1 to $1.10 a digit in high volume,
but requires high-voltage drivers
[Electronics. March 1. p. 97).

John Pittman. Burroughs market-
ing manager. seems unconcerned in
the face of the LED onslaught. He
likens the com petition between LEDs
and panels to the trench warfare be-
tween semiconductor and core
memories. Each time semiconduc-
tors have seemed to be gaining
ground. cores have regained the
price edge. the Burroughs executive
points out.

The next move by panels will
probably be to enter the fast-grow-
ing digital-clock market. which will
not pay more than around 50 cents
a digit. “We think we can upgrade
our technology to produce four-digit
units at $2. but thank God we don't
have to do that at the moment.”
Pittman remarks. He also thinks
that comparisons between support
circuitry costs are more confusing
than illuminating. While panel volt-
age is high. currents are low and the
power tradeolfl can favor panels.

Pittman won’t concede cven the
pocket-caiculator field to LEDs. He
points out that Burkey Photo Inc. of
Clifton. N.J.. chose 1/3-in. displays
for its Keystone line of pocket calcu-
lators.

The Keystone models don’t need
rechargeable batteries—they run
about 20 hours on four penlight
cells. which cuts their power costs
considerably. O
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If you’ve flown on
a 747, you’ve
enjoyed our
work.

When you take the most
creative engineering and
production people you can find
... Peoplewho grewupin
semiconductor technology . . .
Develop the best thick-film
operation in the industry . . .
Complete with such
refinements as in-house
computer-controlled laser

; - resistor trimming...And

e \ construct a large volume

\ production capability . .. And
offer complete custom services
...andmore...you have

Know that nifty
entertainment system at your

fingertips on the 747 and integraied
L1011? Nine channels of microsystems
music, the movie audio, and i

stewardess call, etc? In the heart mcorporaied
of that system is a sweet little .

hybrid device built by The Los Catos, Calornia 95030

Hybrid Professionals at (408) 268-2410
Integrated Microsystems
Incorporated. It permits all
that information to be
multiplexed across one pair of
wires. Saves miles of wire, lots
of weight, and a significant
amount of money. Please think
of us on your next flight. There
must be something we can
hybridize for you.

We also have a line of MOS clock drivers and

hybrid building blocks for modems and active
filters. Write for data.
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Military electronics

Shore-integrated systems a Navy first

Electronics for the DD-963 class of destroyers are being integrated, tested

in land mock-up, where they also serve as software development lab

by Paul Franson. Los Angeles bureau manager

First build the ship. then put to-
gether the electronics aboard ~that's
the traditional way of doing things.
However. for its new Spruance de-
strovers. the DID-963 class. the Navy
has not only borrowed the aero-
space system concept for design and
construction. but it is following the
aerospace industry’s practice of inte-
erating and testing hardware before
it's put on bhoard.

The 30 ships are being procured
under a complete package contract
from Litton Industries’ Ship Sys-
tems division, which designed them.
Litton is also handling program
management for all svstems (except
some weapons). is buitding the cratt.
and is responsible for their perform-
gnce. Construction at Litton’s Ing-
alls shipyard in Pascagoula, Miss.. is
still in its carly stages. but the exten-
sive clectronics complement is al-
ready being tested while serving as a
laboratory for software at a shore
station near Los Angeles.

This must comfort the Navy. for
two reasons. First. electronics ac-

counts for 43¢ of the $2.8 billion to
be spent for the ships. Second. ship
construction itself. using modules in
a production line technique new to
the Navy. is causing some nervous-
ness at the Pentagon and in the
Congress. The same concept is also
being used for five landing helicop-
ter assault (LHA) ships. also being
built by Litton with modutar tech-
niques. and that program is beset by
deadline and cost overrun probtems.

Elcctronics for the DD-963
through DD-992 shoutd be fess con-
troversial. Prime electronics contrac-
tor to Litton ship systems is Litton
Industries” Data Systems division.

Van Nuys. Cahf. In the words of

D.G. Somerville. who. as manager
of systems integration and analysis
for ship electronics systems. works
at the shore station in Culver City.
about 70% of the electronics systems
are off the shelf.

“They're existing products with
known general characteristics. but
they haven’t ever worked together.”
he sayvs. “We have to check them

WEAPON STATUS &
APPROVAL PANEL

out. make interfaces. and then de-
velop the software.”™ Alluding to the
old practice of doing the work
aboard ship. Somervitle points out
that the Navy “hasn’t ever had pro-
duction at this high level—expected
eventually to reach one ship on the
ways per month. For this reason,
and because of the complexity of
the integrated systems. we had to do
it ditferently.”

Mockups. As for the shore station
where the testing is going on, it in-
cludes all the hardware. with two
critical areas mocked up to duph-
cate the arrangements aboard.
Somerville says that in those two.
the combat information center (CIC)
and the communications center,
man is the constraint. and the exact
models permit the engineers (o
check human factors and repair ca-
pabitity. The two are accurate ecven
1o ceiling height and spacings. and
old Navy hands would be surprised
at both replicas. The communi-
cations center. for example. includes
sophisticated message processing
and distribution that screens incom-
ing messages, displaying only those
addressed to the ship in question.
This eliminates large masses of pa-
perwork and reduces the exposure
of classified material. And the
roomy CIC area. says Somerville, is
the largest the Navy has cver seen.
Much of the room is ticketed for
growth. not just crew convenience
and comfort.

Part of the highly integrated ship
tactical data system will be the sys-
lem-monitoring equipment that
diagnoses faults in the CIC, inter-

Driver's seat. Exact model of DD-963's
combat information center helps study of
human factors, repair capability.
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ference friend or foe (IFF) equip-
ment, and a quality monitoring and
control system for the communi-
cations center.

Litton’s models are of the elec-
tronics inside the ship, but
Somerville says that topside design
is a major effort as well: “This is the
first time that ship design has taken
electromagnetic interference  into
account.” The radio environment on
a ship is staggering: “There are up-
wards of 60 transmitters, and 40 to
50 receivers on the ship—all with an-
tennas, and they can interfere in
many ways and modes. In the past,
the Navy has simply accepted that
such and such a channel was un-
usable with another transmitter op-
erating. Now we're attempting to
place the antennas to minimize in-
terference and desensitization. We
use computer software simulation.
I’s a bear of a job; you couldn’t do
it manually.”

Related to the direct interference
problems was the even more elusive
rusty bolt. Rusty bolts—hardly un-
common on seagoing ships—can
form diodes that mix and emit all
sorts of signals when subjected to
strong transmitted signals. “The Na-

At Pascagoula. . .

Compared to the flap between
the Navy and Litton Industries
over how much the Naval Ships
Systems Command should pay
Litton's Ingalls Shipbuilding divi-
sion for five Landing Helicopter
Assault (LHA) ships, things are
relatively better on the DD-963.

Litton says it will go to court, if
necessary, to get another $100
million-plus it says ‘‘represents
the cost of work and schedule
delays caused by actions of the
Navy" on the LHA program. The
Litton challenge came after the
Navy set a $946 million price on
the program, including a $795.3
million ceiling for the ships and
approximately $151 million to
cover the impact of inflation. Lit-
ton says it made Navships a *‘fi-
nal offer”” of $1,056 million.

The DD-963 program, on the
other hand, “'is currently ahead
of schedule and within contract
cost projections,’” according to
Litton. However, the General Ac-
counting Office anticipates some
slippage.
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val Electronics Lab is trying to elim-
inate this problem on existing ships.
but we're trying to design it out.”

One reason for the shore station
is, of course. to make sure the ships
work as a whole. “The error penalty
1s quite prohibitive,” says Som-
erville. “We have to test and vali-
date as much of the total sensor
weapon chain as possible in the
shore station.”

An important question for an in-
stallation of this magnitude is
whether it's worthwhile. Somerville
points out, “If it catches even one
problem that could hold up produc-
tion for even a few weeks it could
pay for itsclf. This is a true produc-
tion line, and one ship can’t proceed
until the first moves on. There’s no
question that we’ve found problems
and eliminated them.” O

You should know
- about the real
- cost advantages
- of custom CMOS.

Most discussions concerning the use of custom
CMQOS/LSI circuits acknowledge the obvious technical
advantages of this approach to implementing complex

| systems—things like low power requirements, high
noise immunity and fanout, good transfer characteristics
and the ease of logic simulation.

production volumes.

number 245.

What many people overlook, however, is the dramatic
cost saving often realized by employing custom

CMOS in place of multiple-package systems using
conventional logic circuits. The fact is this: one of the
most significant advantages of custom CMOS/LSI is its
ability to shrink system costs—even in moderate

We've just published a Cost Analysis File on just this
subject. In it are four detailed examples of specific
systems in which dramatic savings resulted from the use
of CMOS/LSI. One example explains how a single
CMOS circuit replaced a 21-package logic system and
saved the customer over $200,000 on a run of only
4500 units. Another shows why CMOS/LSI is competitive
even with today's very low TTL prices.

A copy of this publication may help you understand
more about the very real cost advantages of the
technology. To get one, circle reader service

We can help.

MICRO POWER SYSTEMS

3100 Alfred Street, Santa Clara, California 95050
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Multinationals skimg onk R&D

First analysis of their impact also blames Kennedy Administration

for lower tariffs that led to consumer electronics ‘“‘runaways’’

by Ray Connolly, Washington bureau manager

The first major study of multina-
tional . corporations by a Federal
agency says that clectronics mul-
tinationals are reluctant to spend
much on research and development.
Yet these companies, with their op-
erating bases in many countries. are
a distinct asset to the American
trade balance—as are the other mul-
linationals that use high technology.

These are two of the more signifi-
cant—and, to some. unexpected
conclusions by the U.S. Tarifif Com-
mission in its 930-page analysis. pre-
pared for the subcommittee on in-
ternational trade of the Senate
Committee on Finance. The study,
in a business area that is coming un-
der increasing scrutiny by Congress,
also contains the first official ac-
knowledgement that the U.S. con-
sumer-electronics manufacturing
capability departed for offshore
plants, not because of’ multinational
activities, but because the Kennedy
Administration negotiated lower
tariffs on consumer products. This
was accomplished despite warnings
by domestic manufacturers that ris-
ing competition was coming in the
1960s, notably from Japan.

Offshore rush. “Prior to the Ken-
nedy Round negotiations.” reports
the commission. “many electronics
producers had insisted that rising
imports represented a strong poten-
tial threat to their domestic oper-
ations. Significantly higher duties
would have been necessary to blunt
this threat, whereas the Kennedy
Round ultimately lowered the rele-
vant tariff rates. When imports be-
gan to soar by the mid-1960s. the af-
fected U.S. companies began
moving their electronic assembly
plants to Mexico, Hong Kong. and
Taiwan (or making arrangements
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with Japanese producers for domes-
tic-label imports) and shipping the
products back to the United States.™

What neither the policy-makers
nor their critics foresaw. savs the
study. was the extraordinary accept-
ance of foreign-made goods by U.S.
consumers. the ability of some low-
wage countries 1o absorb high rates
of plant automation and rapidly in-
crease productivity. and the extent
to which some foreign Governments
were willing 10 subsidize production
for export by foreign investors. For
the electronics industries. in particu-
lar. there was the lesson that “rela-
tively unskilled labor can be com-
bined with fairly sophisticated
equipment.” This, says the report.
contradicts the stereotyped nofion
of “high technology as a process in
which highly skilled labor must al-
ways be available.”

The consequence of this “runa-
way™ in consumer electronics. says
the studv. was that “by 1970. total
imports would account for about
90% of all US. domestic sales of

household radios. 40% of black-and-
white TV sets. 15% of color-TV sets
(whose imports only began around
1965). and 35% of phonographs—
with U.S. production of all these
items stilt trending strongly down-
ward.”

Broad view. After laying the
blame for the loss of a domestic con-
sumer-electronics manufacturing
capability at the doorsiep of the
Kennedy Administration. the com-
mission study lays out its numbers
tlo make a strong case in favor multi-
national corporations, or MNCs.
® “The MNCs’ direct impact on U.S.
trade in high-technology goods has
been strongly favorable and much
superior o the performance of non-
MNC firms in the high-technology
industries”—such as electronics—
“whether it involves computers.
consumer goods. components, or
commercial aerospace products.”
® “The direct contribution of the
MNC has been more favorable to
U.S. trade performance in the high-
technology sectors,” such as elec-

That low R&D

hence are not MNCs.

tary, or industrial applications.”

Why do the electronics multinationals come in so low in R&D spending? The
Tariff Commission report offers two answers:

“First, the electronics industry has an unusually low level of concentra-
tion; many small firms, rather than a few large and dominant ones, charac-
terize its organization. Thus, much R&D in this industry is carried out by
small firms which do not have significant foreign direct investment and

“Second, the industry as a whole is characterized by extremely fast rates
of diffusion of technology among competing firms. Proprietary control of a
new bit of exclusive technology is an ephemeral thing in this industry.
Hence, it is possible for firms—including the MNCs—to include newer tech-
nologies In their products without incurring the R&D costs of developing
them. This factor is especially relevant in the case of consumer products,
which often incorporate technotogies originally developed for space, mili-
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HIGH-SPEED
® LOW-POWER
STATIC RAM

® FUNCTIONALLY EQUIVALENT
TO THE HIGH-POWER
BIPOLAR RAM

® 256 BIT (256X1)

® 70 ns ACCESS TIME

® 0.3 mw PER BIT DISSIPATION
® TTL COMPATIBLE

® THREE STATE OUTPUT

® LATCH CIRCUIT-ALL INPUTS

® FULLY DECODED

® PRICE COMPETITIVE (100-999)

ﬂ SOS/MOS $26.00
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Probing the news

tronics, “than in either the medium-
or low-technology industries.”

® “The indirect effects on U.S. trade
produced by the MNCs’ affiliates
sales abroad probably were small,
relative to the size of the affiliates’
total new foreign sales.”

Taking export and import figures
during the five-year period from
1966 to 1970 for multinationals in
24 industries, the Tariff Commission
concludes that the MNCs generated
$3.4 billion more in exports than in
imports for the period. plus another
$415 million in indirect income
through the sales of foreign affil-
iates, for a net U.S. trade gain of
more than $3.8 billion. Four indus-
trial categories containing large pro-
portions of electronics operations
were among the 16 that produced
probable net gains for the nation’s
trade balances, while one—house-
hold appliances and miscellaneous
electrical machinery—was among
the group of eight industries that
generated net losses over the five
years. Such operations generated a
net trade loss of $351 million, all but
$5 million of it produced by imports
from offshore facilities.

Topping the commission’s list of
24 categories was “nonelectrical ma-
chinery. except farm machinery”-
the listing under which the Govern-
ment inexplicably continues to carry
computer equipment. Multination-
als in that category generated $1.4
billion in favorable trade balances
during the five years. all but $26
million of it in a direct export sur-
plus.

Instruments, a catch-all category
for electronic and nonelectronic de-
vices, ranked ninth with a net gain
of $203 million. Electrical equip-
ment and apparatus came in 13th
with a net gain of $105 million as an
export surplus of $303 million offset
a $198 million negative balance of
foreign affiliates in trade with the
U.S. Furthermore, electronic com-
ponents, radio, and TV ranked l4th
with a net gain of $82 million after a
$92 million export surplus offset a
$10 million negative balance that
was rung up in trade with foreign
affiliates.

Reasons for the apparent parsi-
mony of multinational electronics
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Not much transfer?

food corporations.

One aspect of electronics—the transfer of technology overseas—puzzled
the Tariff Commission. Its report observes that American manufacturers ei-
ther are not transferring much or not getting paid much for it, since elec-
tronics “‘ranks much lower as royalty and fee recipients than as R&D spen-
ders’ in comparison with other American multinational operations, such as

The anomaly suggests to the tariff group that ''(1) the data on inter-
national payments for technology are but an imprecise measure of the ac-
tual amounts of technology that have flowed abroad in the past; or (2) to the
extent that the figures do accurately measure past flows of technology,
some of the important high-technology industries appear to have trans-
ferred less technology abroad than is commonly supposed. Certainly, if
such high-technology as electronics had transferred significant amounts of
technology abroad before 1966, the royalty figures for that year indicate
rather small payments for it, whereas the food processors seemed to be
profiting rather handsomely for teaching affiliated or nonaffiliated foreigners
how to accomplish the technological marvels of putting soup in a can, spicy
rice in a box, or vegetables in a frozen package.”

manufacturers surface in an exten-
sive section of the study entitled.
“Technology. R&D. and the Mului-
national Firm.” In its look at mul-
tinationals’ R&D. the study found
that *‘nonmultinational firms hardly
count.” Though MNCs averaged
only 52% in the study's tables on
R&D investment. the report notes
that it would be higher—about 80%
if the average was not “pulled down
by a few exceptionally low numbers
in a few industries.” Those indus-
tries are aerospace and electronics.

Transportation equipment, for
example. is an area where MNCs had
only a 37% share of the 1966 R&D
outlay of $6.8 billion. “The aggre-
gate figure for this industry.” ex-
plains the study. ""is heavily
weighted by outlays in the aero-
space industries. which have few
multinational connections.”

Electronics. however, is heavily
multinational. Nevertheless. the
study turns up “the exceptionally
low (30%) share of total R&D spend-
ing accounted for by the MNCs in
the electronics subsector of the elec-
trical-machinery industry. It con-
trasts sharply with the 82% share of
the MNCs in the rest of the indus-
try.”

Despite its effort of more than a
year, the commission found its num-
bers fuzzier when it came to mea-
suring “technological intensity”—the
relationship of R&D to industry size
and a set of numbers it believes is
“essential for making inter-industry

comparisons of R&D performance
with other variables.” such as trade
or investment performance.

After measuring the MNCs’ stocks
of foreign and domestic capital
against R&D outlays for different in-
dustries, the study concludes that
“there 1s a feeble inverse relation-
ship between the rankings in terms
of technological intensity and their
rankings as domestic investors. The
higher-ranked industries in tech-
nological terms are the lower-
ranked ones as domestic investors,
and vice versa for the lower-ranked
R&D spenders”—such as the elec-
tronics industries.

“Technological muscle and in-
vestment.” the study therefore con-
cludes. ““do not necessarily go to-
gether as economic phenomena, and
they may actually move in opposite
directions. Moreover. some indus-
tries. such as electronics, get by on
relatively little capital, while they
depend heavily on technology.”

The complete study is available
from the Superintendent of Docu-
ments, U.S.. Government Printing
Office, Washington, D.C. 20402.
The price is $9.25. postpaid. Dated
February 1973 and bearing stock
number 5270-01708, the report’s full
tile is “Implications of Multina-
tional Firms for World Trade and
Investment and for U.S. Trade and
Labor—a Report to the Committee
on Finance of the U.S. Senate and
Its Subcommittee on International
Trade.” O
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We clamp down fully

on the disadvantages of other displays.
Our digital readouts,

including the extremely lightweight,
mini-size Multi-Numerical Indicator
with 8, 10, and 12 digit readout,

offer low-voltage,

low-current drain

and stability advantages over
conventional displays.

All have eye-easy phosphorescent
segments with digits on a single-plane
for optimal visibility

under ambient light

It’s a natural green glow,

so soft and clear you can see

it across the room

But the best comes last

They’re competively priced

for all modern applications

in calculators,

digital clocks, voltimeters and counters,
and a host of others.

Count on us.
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The Brighter Side of Electronics

ISE ELECTRONICS CORP.

P.O. Box 46 Ise City, Mie. Japan Tel: 05963-5-2121

International Div.

ISE INTERNATIONAL CORP.

Shinbashi Kokusai 8ldg.

No. 7-7-2, Higashi Shinbashi Minato-ku, Tokyo, Japan
Tel: 433.6618 Cable: Iseworldrep

Telex: J26546 1seinter

USA Sole Distributor

LEGI ELECTRONICS CORP.

1472 West 178th Street. Gardena California 90248
Tel: (213) 532-0470, 0471
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Electronics abroad

Selling to Peking is a challenge

First American executives to do business in China find their

opposite numbers are knowledgeable and cost-conscious

by Alfred Rosenblatt. New York bureau manager

American makers of aerospace
equipment and clectronics are
learning that potential customers in
the People’s Republic of China are
anvthing but easy marks. That's the
opinion of American executives who
have had a taste of doing business
in the most populous nation in the
world since U.S.-Chinese relations
have eased.

The first reports are that, for all
their seeming inexperience with
high-technology equipment. the
Chinese are far from uninformed.
Rather. the consensus among the
American engineers and executives
who have trekked to China to pre-
pare for President Nixon's visit last
year and those who have followed is
that their Chinese counterparts are
hard-driving bargainers who are ex-
tremely knowledgeable about the
equipment they’re out to buy.

*As businessmen. the Chinese are
damned good in every sense of the
word.” declares Robert J. Angliss.
an executive vice president of RCA
Global Communications Inc.. New
York. “They know their subject and
are quite capable of discussing the
technology and mak-
ing the choices be-
tween different types
of equipment. And
they look at both their
long- and short-range
needs.”

Angliss was part of
the RCA Globcom
team that sold the
Chinese two satellite-
communications earth
stations last year. The
first was a $2.9 million
transportable  station
with a 33-foot an-
tenna dish. It was set
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up in Shanghai in February 1972 to
provide live television transmission
via the Intelsat Iv satellite over the
Pacific during President Nixon's
visit to China. as well as to provide
telephone and telegraphic services.
Then last August. Globcom signed
an additional $5.7 million contract
to change to a 98-ft dish at
Shanghai. and to install a new earth
station with a 98-ft antenna at Pek-
ing. the capital.

Western Union International is
also supplying a satellite ground sta-

On the wall. Hewlett-Packard's Willam P
Doolttie poses with Chinese guides on the
Great Wall of China

T

tion to the Chinese. This New York-
based company has a $4-million-
plus contract for a 98-ft station in
Peking. to be subcontracted by GTE
International. that will operate west-
ward toward the Near East and Eu-
rope via the Intelsat 1v satellite over
the Indian Ocean. wur won the con-
tract because of the success of its 33-
ft transportable ground station, us-
ing Hughes Aircraft Co. equipment.
that was set up temporarily in Pek-
ing for President Nixon's visit.

These have been the major elec-
tronics sales to China. but more are
expected. For instance. the Boeing
Co. is negotiating for the sale of 10
B-707 jet liners. valued with spare
parts and a complement of avionics
at around $150 million.

The Hewlett-Packard Co. has
been there also. “We wrote and
asked them if we could come.” says
a spokesman for the Palo Alto.
Calif.. corporation, “and they in-
vited us.” No sales have resulted. al-
though negotiations have not been
concluded yet. says international
vice president William Doolittle,
one of two H-P executives who made
the trip to China last
fall.

In China. the
American firms dealt
with the China Na-
tional Machinery Im-
{ port and Export
Corp., which is a trad-
ing organization that
" serves as an inter-
. mediary between Chi-
nese user groups and
outside suppliers. Un-
der its purview are not
only telecommu-
nications gear. but
such items as tractors



OUR ANGLE:

Low Cost D/S
and S/D Modules

How does a choice of 14-bit resolution, 60 or 400
TYPICAL $/D MOUUSSESSS Hz data frequency, high accuracy, 11.8V to 90V
) line-line voltages and all kinds of self-protection
FUNCTION LINE-LINE FREQUENCY circuitry look from your angle?
S/D or R/D 11.8V 400Hz North Atlantic’s Series 780 is available now. Only
5 modules make up a complete S/D or D/S con-
R/D 26V 400Hz verter, and any set nests in an area less than 21
square inches.
S/DorR/D o0V 400Hz S/D specifications include 3 minutes + 0.9LSB ac-
curacy, and continuous tracking with iow velocity
S/D 90V 60Hz errors. D/S specifications include 4 minute accu-
racy, 1.25 VA output and 25 psec settling time.
Key performance specifications for both converters
TYFICAL'D/SIMODULE $TTS include 14-bit (.022°) resolution over 360°, 0-70°C
FUNCTION LINE-LINE FREQUENCY operation and 4000°/sec data rates. Both units are
DTL and TTL compatible.
D/Sor D/R 11.8V 400Hz To shrink your prototype schedule, we offer an
interconnecting PC board. Or, if you plan to inte-
D/R 26V 400Hz grate a converter directly onto your own PC cards,
we can supply proven mylar artwork.
D/S or /R 9oV 400Hz Any set of modules — $650. Order a set today.
North Atlantic sales engineering representatives
D oV oIk are located throughout the free world.

NORTH ATILAINTIC industries, inc.

200 Terminal Drive, Plainview, New York 11803 Phone (516) 681-8600
California District Office: 13418 Wyandotte Street, N. Hollywood, CA 91605; Phone (213) 982-0442

® On Display at IEEE Booth #2119
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SURPRISL!

The LED with a built-in resistor.

Now. two direct S-volt lamp replacements oftering no increase in size
over our standard LED lamps. Because we've builtin the resistor, they're both
directly TTL compatible. That adds up to space savings and reduced assembly

costs and a lamp ideal tor high density arrays. Two sizes are available: a \
1-1 package (3082-4468) and o T-1 *4 package (3082-4860). Get the full story HEWLETTW PACKARD
on our new Resistor LED tamps from vour nearby HP distributor.
Or write us. vou'll tind our K price of' 60¢ hard 1o resist. Salesleervicejandleuboon jiz2icoaietales(couithon
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SURPRISE!
SURPRISE!

The LED with

the built-in resistor is

at your nearest
HP distributor.

Distributor Stoching Locations
SCHWEBER
ELECTRONICS

Hollvwood. Florda
(305)927-0511
Elk Grove Villugc. inois
(312)593-3740
Rockvitle. Marvland
(301) 881-2970
Waltham. Massachusetts
(617) 890-8484
Rochester. New York
(716) 328-3180
Westhurv, New York
(316)334-7474
Beachwood. Ohio
(216) 464-2970

WYLE
DISTRIBUTION GROUP

Liberty Electronies’ Arizona
Phoenix. Arizona (602) 264-3438
Liberty Electronics
El Segundo. Calitornia (213) 322-8100
Elmar Electronics
Mt. View, California (415)961-3611
Western Radio
San Diego. California (714) 235-6571
Elmar Electronics
Commerce City. Colorado (303) 287-9611
Liberty Electronics/ Northwest
Seattle. Washington (206) 763-8200

HALL-MARK
ELECTRONICS

Huntswville, Alabama
(205) 539-0691
Lenexa, Kansas
(913) 88R-4747

St. Louts, Missouri
(314) S21-3800
Raleigh, North Carolina
(919) 832-4465
Oklahoma City. Okluhoma
ENterprise 224
T'ulsa, Oklahoma
(918) 835-8458
Austin. lexas
(512) 4544839
Dallas, Texas
21 231-6111
Houston. Texas
(713)781-6 100

EUROPE
Celdis Ltd.
37-39 Loverock Road. READING. Berks. England
Tel.: READING 5822 11
1.S.C. France
20. rue Gambetta. 92-Boulogne. France
Tel.: 604.52.75
Ingenieurbiiro Dreyer
238 Schleswig, Flensburger Strasse 3. Germany
Tel.: (()462%) 23121
EBYV Elcktronik
8 Munich 2. Augustenstrasse 79. Germany
Tel.: (UR11)524340/48
6 Frankfurt [, Myliusstrasse S4. Germany
Tel.: (0611) 7204 16/8
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and electric-power generators.
China has at least half a dozen other
major trading corporations dealing
in such other major commodities as
foodstuffs. metals and minerals. and
pharmaceuticals.

Knocked down. For the earth sta-
tions, China preterred joint con-
struction with the Americans, rather
than turnkey ‘systems. Western
Union International. for example.
sends the engineering drawings for
the antenna dish and buildings. and
the Chinese handle the construction.
The antennas themselves are put to-
gether in the US.. then are disas-
sembled and shipped. Says RCA
Globcom’s Angliss. “I'm just as
happy to supply the station this
way; local talent is cheaper.”

Apparently the Chinese had of-
fers for carth stations from many
countries. according to the Ameri-
can suppliers. who saw proposals
from Japan, the United Kingdom.
West Germany. France, ltaly, and
Canada. With all that material to
study. it's not surprising that the
Chinese not only seemed to know
exactly what they wanted. but had
firm ideas about what it should cost.
“They knew almost to a penny
where the break-even point goes,”
reports WUI's Thomas S. Greenish,
executive vice president. Are the
Chinese good bargainers? RCA
Globcom’s Angliss replies by rolling
his eyes skyward and repeating the
question sotto voce. “They certainly
are.” he concludes.

Hughes Aircraft Co. representa-
tives are similarly in awe of the bar-
gaining capability of the Chinese.
The Chinese counter-offer 1o
Hughes’ initial price was 50% of
what Hughes asked. says Louis A.
Greenbaum. manager of satellite
ground systems at Hughes Aircraft’s
Commercial Satellite division. El
Segundo. Calif.

Must have minimum. Greenbaum
says that no one leaves China feel-
ing he got the deal he wanted. “Any
negotiator must know in his head
his absolute rock-bottom price: oth-
erwise he may find himself going
back home for more instructions.”

What are the Chinese engineers
like? Uniformly, the Americans who
have been there report them to be

very sharp. They may lack practical
expericnce, says Robert TinWin,
satellite systems manager for RCA
Globcom. but they have read an
enormous amount and were very
knowledgeable.

“Better make sure youTe well
prepared when you make a presen-
tation.” TinWin cautions. “They’ll
pop questions at you about virtually
everything.” He praises the ability
of the Chinese technicians. as well.
Wiring in the equipment he saw was
“beautiful.” and although the work-
men are nol up-to-date in tech-
nology. the telecommunications
equipment they use is operated and
maintained very well. The Chinese
have been operating the earth sta-
tion in Shanghai since March 1972.
and they're doing an extremely
competent job, he states.

“And when repairs must be
made, the Chinese try to replace the
component instead ot the module or
circuit board, which we would try to
replace here,” TinWin continues.
“They're asking for spare compo-
nents—transistors and resistors—
rather than for modules. They want
both 1o save money and to find out
as much as they can about the
equipment.”

What's the best way to begin
dealing with the Chinese? It will not
come “automatically or by happens-
tance,” says RCA Globcom's chair-
man Howard R. Hawkins. The tra-
ditional hard-sell or attempt to
make a quick and sharp deal will
not work.

Contracts tend to be short, which
pleases engineers more than con-

Putting it up. Chinese workmen assemble
WUI-Hughes earth station

HUGHES
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Compare Mox
to whatever resistor
you're using now.

Our Metal Oxide Resistors offer you:
= Small Size ® Maximum Reliability

® Low Temperature Coefficient

= High Stability

= High Voltage Capability

Set a comparable MOX Resistor beside the wire wound or metal film re-
sistor you're using now. Chances are you'll find ours smaller, giving you
greater design possibilities for ultra-critical applications. Qur precision?

As good as 40.5 per cent. With stability to match, both on the shelf—less |

than 0.1 per cent drift per year—and off—as little as 1 per cent drift under
full load in 2000 hours. MOX Resistors withstand extreme environmental
conditions; the effects from temperature cycling are negligible; and they
have voltage capabilities far in excess of wire wound and metal film re-
sistors.

We offer you a complete MOX Series to choose from, and we keep them
stocked for prompt delivery.

Mini-Mox—Miniature high voltage resistors with ratings as high as 5 KV
and dissipations to 1 watt. Available with 100 ppm TCR. Compare with
bulky metal film types.

Maxi-Mox—Rated at 2.5 watts and 7.5 Kv per lineal inch. Available in 1-5"
lengths in 1” increments. Approximately Y% size of film resistors with equiv-
alent ratings. Compare with metal films with inflated voltage ratings.

Divider-Mox—Single units with one
or more taps. Ratios as high as
10,000:1. Input voltages to 37.5 Kv.
Output voltage stability 40.5 per
cent over temperature extremes.
Compare design advantages with
discrete resistors.

Power-Mox — High voltage, high
power resistors with hollow cores
for more efficient heat dissipation.
. Voltages to 45 Kv. Wattages to 45
 watts in 70°C air ambient. Compare
with voltage limited wire wound
resistors.

MOX FACTS and Technical Data
Sheets are available from: Victoreen
% Instrument Div. of VLN Corp. 10101
o Woodland Avenue, Cleveland, Ohio
44104. Telephone: 216/795-8200

DMA 681

VICTOREEN

Expertise in high voltage.
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tract writers, a Hughes man points
out. RCA’s contract for the first
Shanghai station covered only one-
and-a-half pages. says TinWin, “"We
shook hands and agreed to do our
best.” he recalls. “Any disputes were
to be settled by a friendly negotia-
tion between the parties.”

Take cash. As for traveling in
China. Greenbaum advises anyone
going there to take “a big bag of
cash or traveler’s checks.” Credit
cards seem to be out. And be pre-
pared for elaborate doses of cordial-
ity and friendship, the American
visitors agree. The Chinese seem to
show much greater hospitality than
the Americans have experienced
elsewhere in the Communist bloc of
countries. Food is good, and living
accommodations are inexpensive
and excellent—3%4 or $5 for a single
room in a fine hotel.

But there are some words of cau-
tion regarding the seemingly bound-
less vista of the Chinese market. The
U.S. State Department. for one. is
not at all clear yet about what
American electronic gear to allow
into China nor are the Commerce
and Defense Departments. Thus,
the problem is that Washington tells
the hopeful exporter to submit a list
of what he has in mind and wait for
a ruling—but the Chinese want a list
of what they are permitted to buy.
And the only guideline vaguely
bans strategic matenals or anything
that has potentially strategic value.
In any event. get in touch with
Rauer Meyer at the Office of Export
Control. Bureau of East-West
Trade. Department of Commerce.

More to come. As for the Chinese
themselves, they appear to have set
top priorities to upgrading only
their telecommunications and trans-
portation facilities. There is, for in-
stance. no instrument-navigation
equipment on planes or in airports:
bad weather keeps aircraft on the
ground. Although these could be
sizable markets. China is limited in
her foreign-exchange resources.
points out Hewlett-Packard’s Doo-
little. who predicts that China will
develop into an “interesting mar-
ket for the U.S. electronics indus-
tries—*not overnight. but over a
long period of time.” O
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LOOP
ANTENNA

THREE SAMPLE SITES
ON THE NORTH AMERICAN
CONTINENT —

DIFFERENT LATITUDES
DIFFERENT CLIMATE

v
y
&

Wkl i

FROBISHER BAY, CANADA

NEAR SAN DIEGO, CALIF.

HERMES |

Listeners mainfain
a low protile
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Even in the solitude of the forest depths, from rooftops,
arctic tundra, swamps to sweltering tropics, 'neath snow,
sand or ice,

the Hermes Loop antenna keeps an ear to the sky.

The amazing aperiodic antenna does away with vast log
periodic and rhombic arrays - those towering antenna
farms.

Excellent directional characteristics in rosette
configuration, the Hermes loop antenna provides an
omnidirectional broadband receiving array in space
merely 1/100th that of the traditional antenna farm.

More than 53 government agencies around the world have
pressed the loop antenna into service.

A new, even more compact version is available.
Only Hermes Electronics makes it.

ASK US Send for our Brochure
Hermes Electronics Limited

Suite 315

2020 F Street NW

Washington, DC 20006 USA

202-296 2978

TWX 710 822 1106

2-32MH:
BROADBAND
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“When Foxboro changed from

P C.boards to Augat panels for
FOX 2 process computer systems,

we had some doubts about how

much development time we would
actually save.

“6,000 man-hours convinced us.”

" Ben Franklin, Manager, Equipment Product Engineering,
Systems Operations Division, The Foxboro Company



“ Augat panels provided significant savings in
our overall development time, and helped us bring
our new FOX 2 process computer systems to the
market-place faster. And Augat’s precision-
machined socket contacts helped us maintain our
high standards of reliability.

Ben Franklin ““Why the change from P.C. boards? P.C. boards
inherently have a long development cycle, high development cost and
lower initial hardware cost. In the development of the FOX 2 System,
the timing was critical to get the system designed and released to the
market. By selecting the Augat packaging approach, we shortened the
development cycle significantly and minimized the cost of rework with
no overall effect on hardware cost.

“But no one likes to gamble with new methods, so our initial evalua-
tion of the Augat system was unusually thorough. We liked what we
saw —a good, quality product and a company with lots of experience and
a positive attitude towards customer service. Since our past experience
with other, less-precision sockets had been comparatively unsatisfac-
tory, we decided to try their wire-wrapped plug-in panels. The results far
exceeded our expectations.

“With Augat, we achieved superior modularity, minimum down-
time, easier field service, and a system that allows our logic to evolve
with the technology And all this while saving 6,000 man-hours of
engineering time. That’s not bad.”

As you can see, Augat offers you plug-in flexibility allowmg com-
ponent and wiring changes to be made in minutes (saving precious and
expensive man-hours), plus tapered-entry sockets and machined con-
tacts that offer unsurpassed reliability.

All of which just might tell you why Augat has become the world’s
leading producer of wire-wrapped panels and other IC interconnection
products. But Augat has more to offer than just hardware. Augat s
technical experience is ready to help solve your inter- ==
connection requirements. :]

Call or write to us today. We'll send you our
free brochure and complete product information. ‘
Augat, Inc., 33 Perry Avenue, Attleboro, sl
Massachusetts 02703 Represented and |
distributed internationally. ; il

Plug into Augat.Foxboro did.
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SCHOTTKY ON

Atlast.
Available now,

allin one place.
The whole mix
in Schottky logic-
to match every high
speed TTL functionin
demand today. Signetics
broad line of 74S circuits. Plus our compatible 82S
series of enhanced MSI devices that help Schottky give
you a competitive step-up in speed, in design-ease, in
versatility ... and of course, in MSI complexity.

And you get it where you want it, when you want it.
Fast service directly from distributor stock. Signetics
knocks off the waiting list tie-ups, the multi-stop
shopping. After all, how can we encourage you to
boost system speed by replacing TTL with
Schottky equivalents, if you can’t get the
circuits to work with? All the parts you need—
without delays, without runarounds, without
making six calls when one should do the job.

Here’s where Signetics makes the
difference. One call does the job. Completely.

SSI Schottky to cover full function range:

74S00  Quad 2-Input NAND Gate

74S03  Quad 2-Input NAND Gate (Open Collector)
74504 Hex- Inverter

74505  Hex-Inverter (Open Collector)

74810  Triple 3-Input NAND Gate

74511 Triple 3-Input Positive AND Gate

74515 Triple 3-Input Positive AND Gate (Open Collector)
74520 Dual 4-Input NAND Gate

74564  4-2-3-2-Input AND/OR/INVERT Gate
74865  4-2-3-2-Input AND/OR/INVERT Gate
74874  Dual D-Type Edge-Triggered Flip-Flop
745112 Dual J-K Edge-Triggered Flip-Flop
745113 Dual J-K Edge-Triggered Flip-Flop

74S114 Dual J-K Edge-Triggered Flip-Flop

74540  Dual 4-Input NAND Buffer

745140 Dual 4-Input NAND Line Driver

82

One-stop TTL shopping for 745 MSI, 8§1...

You can make the same call encompass MSi too.
Signetics 74S MSI circuits offer the same volume
availability as SSI, as well as the same
total TTL compatibility—pin-for-pin
fits with standard TTL and low-power
Schottky. Ten MS| devices in stock
now, with moreto be announcedin the
next few months.

74S151 8-Input Data Selector/Multiplexer

745153 Dual 4-Input-to-1-Line Selector/Multiplexer
745157 Quad 2-Line-to-1-Line Data Selector/Multiplexer
745158 Quad 2-Line-to-1-Line Selector/Multiplexer (Inverting)
745174 Hex D-Type Flip-Flop w/Clear
74S175 Quad D-Type Flip-Flop w/Clear
*745181 Arithmetic Logic
*745194 4-Bit Bidirectional Shift Register
*745195 4-Bit Parallel Access Shift Register
745251 8-Input Data Selector/Multiplexer w/tri-state
745253 Dual 4-Input-to-1-Line Selector/Muitiplexer w/tri-state
745257 Quad 2-Line-to-1-Line Data Selector/Multiplexer
w/tri-state outputs
745258 Quad 2-Line-to-1-Line Selector/Multiplexer
(Inverting) w/tri-state

*January-February announcement

Complementing 74S, Signetics 82S series MSI
circuits offer significant advantages in sophisticated
Schottky systems designs. The conventional TTL input
circuitfound in all Schottky logic, otherthan
Signetics 82S, suffers from low input
impedance.

Signetics advanced PNP structure
produces significantly higher input im-
pedance. You can drive far more devices
from one output since input current is one-fifth that of
standard Schottky inputs. With Signetics 82S MSI you
need not worry about noise when driving long lines
since, in addition to 10 PNP loads, a termination
resistor can be accommodated when needed with-
out fan-out reduction.
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...and now optimized 825 MSI too.

CONVENTIONAL 74S INPUT

Vce
IiN (0) = 2mA TR
TN (1) = 5044
==
]

ADVANCED SIGNETICS 82S INPUT

Vce
00uA
N (0) = 4004 -
IN1) = 104
— —
- -

The growing line of 82S includes ultra high speed
pin-for-pin replacements for the popular 8200 series
MSI. In addition, the 82590/91 100 MHz counter will

replace the 74196/197, and the 82570/71 70 MHz shift

register will replace the 74178/179in systems
requiring improved speed performance.

The BCD arithmetic unit 82582 replaces at least six
MSI packages previously needed for the same
function while at the same time operating speed is
improved by a factor of 3. For BCD applications that

only require addition, the 82583 adder will replace three

MS! circuits, and double operating speed. The 82562
parity generator/checker is unsurpassed in speed.

Electronlcs/March 15,1973

THE DOUBLE.

Of course the 82S MSI line interfaces with 74S logic
directly, operating in the same design environment as
all 7400 circuitry but with the added advantage of
direct replacement without violating fan-out rules.

SPEED
82830/31/32 8-Input Digital Multiplexer 15ns
82533/34 2-Input, 4-Bit Digital Multiplexer 15 ns
82541/42 Quad Exclusive-OR/Quad Exclusive-NOR 5ns
82850/52 Binary-to-Octal/BCD-lo-Decimal Decoder 12ns
82562 9-Bit Parity Generator / Checker 17 ns
B2S66/67 2-Input, 4-Bit Digital Multiplexer 15ns
82870/71 4-Bit Shift Register 70 MHz
82582 BCD Arithmetic Unit 20 ns
82583 BCD Adder 20 ns
82590/91 Presettable Decade/Binary Counter 100 MHz

74S/82S Schottky TTL. Just one cali to one of our
distributors, reps or salesmen. And Signetics puts it on
the line. Yourline.

Signetics-Schottky
811 East Arques Avenue
Sunnyvale, California 94086

High speed response requested on Schottky TTL data, specs,
applications and delivery for 74S SSI, 74S MSI and 82S MSI.

Name

Title

Company

Address

City State Zip

Telephone
Signetica Corporation, a subsidiary of Corning Ginss Works

SilNDtiES
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_ AN

PR

From start to finish

_—— e “ No licence agreements, no sub- mer pots on the market for every type
- O - - contract work. From start to finish  of application - custom built to your
A . we are in control of every product own specific requirement where the
that goes out to you, the customer, need arises.
bearing the name Piher. We take a
pride in the name. We take a pride in
our products. That's why we are now
a world leader in component tech-
nology.

Don't take our word for it. Let the
facts speak for themselves.

We produce over 7 million carbon
film resistors per day to meet world
demand and have the largest variety
of quality preformed resistors avail-
able anywhere.

We also provide the best range of
quality, low-cost encapsulated trim-




And these components are only
the beginning.

Piher is a company that works in
professionalelectronics, developing
the best in closed circuit and pro-
fessional TV, radio-telephones, etc.

And with our ferrites we are in the
forefront of magnetic ceramic tech-
nology.

We are a high technology company
with 6 manufacturing centres em-
ploying over 3000 people. And our
world-wide distribution network is
backed by 5 Piher companies in the
U.S.A., Germany, U.K., France and
Italy.

That's why our exports have in-
creased by 75% in the past three

years. That's why, when people
think components, they should think
Piher.

Find out more about us. It pays.

Piher technology

USA -1239, Rand Road, Des Plaines - lllinois, 60016.
Tel: (312)297-1560. Telex: 0282514. /

GERMANY -85 Nuremberg, Westtorgraben,5. ;
Tel: (0911) 260469. Telex: 623354.

UK - Romar House, The Causeway, Staines,

Middlesex. Tel:56157. Telex: 934167.

FRANCE-83Rue Etienne Dolet, 94230 Cachan,

France. Tel: 6562607. Telex:27107.

ITALY - Via Soldati, 16,20154 Milano.

Tel:314.532/316.213.

BIPIHER

Head Office- SPAIN
Riera Canado, s/n. Apartado de Correos, 53 Badalona
(Barcelona), Spain. Tel:3890300. Telex: 59521.
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FOR YOUR

Color enhances the legibility of your CRT displays and
substantially speeds comprehension of the information

Four clearly distinguishable
colors are obtained on the
viewing screen of a CRT dis-
play by controlling the voltage
of a single beam through a
multiphosphor screen. These
multiphosphor screen CRT's
are particularly well suited for
sophisticated displays (air-
borne, tactical, spaceborne,
shipboard, etc.) where severe
environmental conditions as
well as high performance re-
quirements are imposed.

RV (kV)
TYPE

E 20
E 21
E 11

Multi-
persistent

being viewed.

11

/

<

\

13

THOMSON-CSF

15

17

B

long

Penetration CRT's manufac-
tured by THOMSON-CSF pro-
vide very high brightness and
outstanding picture contrast
together with the good reso-
lution of high quality mono-
chrome displays. Multiphos-
phor techniques developed
by THOMSON-CSF have
been adapted to multipersis-
tence penetration screens to
add variable persistence
capability to radar presenta-
tion.

THOMSON-CSF ELECTRON TUBES, INC. / 50 ROCKEFELLER PLAZA / NEW YORK, N.Y. 10020 / TEL. (212) 489.0400

France - THOMSON-CSF Groupement Tubes Electroniques/ 8, rue Chasseloup-Laubat/ 75737 PARIS CEDEX 15/ Tél. 566 70.04
Germany - THOMSON-CSF Elektronenrohren GmbH / Am Leonhardsbrunn 10/ 6 FRANKFURT/MAN / Tél. 70 20.99

Italy - THOMSON-CSF Tubi Elettronici SRL / Viale degli Ammiragli 71/ ROMA / Tél. 638 14.58

Japan - THOMSON-CSF Japan K K./ Kyosho Building / 1-9-3 Hirakawa-cho / Chiyoda-ku/ TOKYO / 7102/ Tel. (03) 264.6341
Sweden - THOMSON-CSF Elektronror AB / Box 27080/ S 10251 STOCKHOLM 27/ Tel. (08) 22 58.15
United Kingdom - THOMSON-CSF Electronic Tubes Ltd / Bilton House, Uxbridge Road, Ealing/ LONDON W 5 2TT / Tel. (01) 579.1857 / Telex : 25 659
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EEs spent a day discussing

ring and the impact of
and the IEEE

A panel of eight front line
their lives in enginee

technology changes, industry changes,

Continued on next pagi
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Representing what may be the first generation of EEs
to analyze ‘what it’s all about,’ eight engineers
tell Electronics editors how their world has changed

The roundtable discussion was moderated by Electronics
executive editor Samuel Weber. who was assisted by Law-
rence Curran, managing editor for news. This report was
prepared by associate editor Gerald M. Walker. All
photos at the meeting were taken by Dan Baliotti, a free-
lance photographer.

0 Midway through a recent meeting in which eight
electrical engineers were discussing their careers. some-
one remarked that he hadn’t realized how self-analyti-
cal EEs have become. “It used to be. when you became
an engineer, you just went out and did it. Now every-
one's thinking about what he’s doing.” he commented.
All agreed that the phenomenon of the introspective en-
gineer has indeed arrived.

Members of this group aptly portrayed all the
nuances of this change. Participants in the conference,
arranged by Electronics in anticipation of this year’s
IEEE Intercon, were EEs who represent a variety of elec-
tronics companies and a Government agency. all from
the East Coast. (See “Who's who on the roundtable,”
p- 89,

This group represents perhaps the first generation of
EEs to have not only ridden the employment roller
coaster through booms and busts, but to analyze the
meaning of it all. Seven members of the panel have had
direct experience with the uncertainties of de-
fense/aerospace contractors. Reflecting the changing
emphasis of the industry. five of the seven have chosen
to move to industrial/consumer-oriented jobs.

On the whole. much of what this group concluded
about the engineering career is rather gloomy. yet all
are committed to making the EE career better. rather
than getting out. One point now clearer to all is that
electrical engineering is essentially a young man's game.
This is mainly because older EEs get higher salaries than
younger men, and managers tend to prefer the lower
salary over the greater experience. Also. some managers
do not like to have older subordinates.

For better or worse, the older an EE gets, the more
likely he is to be scrapped unless he can move to the
management ladder, or else become self-employed.
And many don’t want to be managers. Panelists agreed
that industry tends to make a specialist of the EE. but
overspecialization is self-defeating. However. they were
unable to prescribe exactly how the engineer can diver-
sify under these circumstances.

Impactof ICs

Prompted by the IEEE theme, “Solid State Shapes the
Future” and recurring observances of the transistor’s
25th anniversary, the main subject discussed at the
roundtable was the impact of solid state—specifically.
the integrated circuit—on front-line EEs. As it turned
out, changing technology, changing career status, and
the changing attitude toward the engineering estab-

88

lishment have become intertwined—evidenced by the
fact that it was impossible to discuss solid-state tech-
nology without touching on education and, in turn, the
uncertainties in earning an engineering-livelihood. Fur-
thermore. it was impossible to talk about engineering
careers without bringing in the IEEE.

After a day of free-wheeling discussion. marked by a
few disagreements, striking similarities in outlook, and a
touch of insiders” humor, these points emerged:
® Application of ICs has simultaneously provided more
freedom to the engineer and made the job of keeping
up-to-date with technology more difficult than ever.
® While the principles of problem-solving may have re-
mained much the same. the ground rules are different
because much of the circuit-design work formerly done
by individual engineering departments is now done by
IC houses. The integrated-circuit user has relinquished
the basic design procedure to the semiconductor-sup-
plier, but not his need to keep up with IC technology.
® Uneasiness continues over the split personality of the
engineer—bearing the responsibility of a professional,
yet troubled by chronic job insecurity.
® As sometimes happens in just about every walk of
life, the engineer may encounter a “mid-career crisis”
and think about getting out. In order to progress finan-
cially. EEs frequently are forced to leave engineering
work and move to management positions for which they
may not be suited. Educational obsolescence with age,
unique in engineering. makes this crisis more severe.
® The IEEE's move toward career-oriented activities is a
good thing—if the institute pursues its mandate ag-
gressively.
® Intercon has not been as interesting to these represen-
tative engineers in recent years as specialized group
symposia and exhibits.

Changes caused by ICs

The discussion of solid state’s impact on engineering
quickly focused on integrated circuits. ICs have caused a
fundamental change in design effort and have created
new problems.

One of the disagreements concerned the effect of ICs
on system costs. On the one hand, James Loy, lead engi-
neer for Fisher Radio, Long Island City, N.Y., won-
dered if consumers are satisfied with integrated circuits
because higher-priced service has come with increased
complexity. On the other hand. Edward Keplinger, de-
velopment engineer for Graphic Sciences Inc., Dan-
bury. Conn.. argued that the use of ICs has made his
company’s facsimile machines easier to maintain, and
thus more profitable because they are usually leased to
customers.

Peter Martin, senior engineer for Digital Equipment
Corp.. Maynard. Mass.. also contended that ICs contrib-
ute to being competitive, adding that the minicomputer
business is now in the middle of a price war just as
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fierce as the competitive battles in consumer products.
In this sense, the long-time distinction between the con-
sumer and commercial cost approach has become
blurred, he pointed out.

The panel members’ disagreement stemmed from the
feeling by each participant that his own need to cut
costs was more vital to success than that of the others.
In short, each roundtable spokesman projected a more-
cost-conscious-than-thou attitude.

Among the changes brought about by ICs has been
the deemphasis of basic circuit design that in the past
has been the task of a majority of electronic engineers.
Now this work is done by smaller cadres inside the
semiconductor houses.

“There are people who still do basic design,” com-

mented Hugo Ritucci, Grumman Aerospace Corp.,
Bethpage, N.Y. “The people in the back room of a
semiconductor company still have to put together resist-
ors and capacitors, working out resistive and capacitive
values for a particular function. These people are doing
the basic design that we used to do with discrete compo-
nents just a few years ago.”

Peter Lowitt, PRD Electronics, Westbury, N.Y., con-
curred. “l think you're finding specialized circuit de-
signers going more and more to the IC houses—a smaller
group of people to do the basic design work. And the re-
sults are taken by the rest of the industry, rather than
reinventing the wheel over and over in each and every
engineering activity. In the manufacturing enterprises,
the results of this work are taken by a different level of

Who’s who on the roundtable

The eight electrical engineers who participated in the
Electronics roundtable discussion all work on the East
Coast. They were invited to attend and express their
views strictly as individuals, and not as representatives of
their companies. The group's experience represented a
variety of disciplines from a cross-section of manufac-
turers and a Government agency.

All the panelists are experienced front-line engineers
who have worked for more than one company or agency.
The informal discussion was designed to allow maximum
interaction of observations and philosophies and thereby
to get a personal view of what engineers are thinking.

Roundtable members were:

a Gene Chao, who is head of the Microwave Acoustics
section in the Electronics division of the Naval Research
| Laboratory, Washington, D.C. He has a Ph.D. from Stan-
| ford University, a master's degree from San Jose State,
and a BS from the University of California. Before going
to the Naval Research Lab in 1961, he worked on radar
development in the San Francisco Bay area.

m Vernon Hills, who is manager of COS/MOS IC system
applications for RCA Solid State division, Somerville,
N.J., also began in defense-industry engineering. He has
worked for the RCA Defense Electronic Products divi-
sion, and four years ago, he moved to the semiconductor
| arm of the company.

B Edward Keplinger is a development engineer for
Graphic Sciences Inc., Danbury, Conn., a facsimile-
equipment manufacturer, He has worked for a telemetry-
systems company in the aerospace industry and for two
defense contractors. Keplinger has been studying for his
EE degree at night school since 1964.

® Peter Lowitt is a project engineer for PRD Electronics,
Westbury, N.Y., a test-equipment firm. He has worked in
precision tracking radar and servo control for Sperry Gy-
roscope. Lowitt has a master's degree from New York
University and a BS from City College of New York.

m James Loy is a lead engineer for Fisher Radio, Long Is-
land City, N.Y. After being graduated from Brooklyn
Polytechnic seven years ago, he worked for ITT, then
switched to designing audio products for a company in
New Jersey. When that company went out of the hi-fi
business, he joined Fisher in the R&D activity.

® Peter Martin is senior engineer, Computer Logic Prod-
ucts, for Digital Equipment Corp., Maynard, Mass. He
‘ started as a research engineer for Veterans Adminis-

tration hospitals after graduation from the University of

Utah. While with the VA, he became interested in DEC
minicomputers, and he applied for a job as a design engi-
neer. He is now invoived in remote-terminal design.
m Peter Pleshko, manager for IBM display systems in
Yorktown Heights, N.Y., worked for defense-industry
contractors from the time he was graduated from City
College of New York in 1956 until he joined IBM. He re-
ceived his master's degree in 1958, his Ph.D. in 1961,
and is studying for a degree in business administration.
® Hugo Ritucci heads a *‘quick-react’’ design group for
Grumman Aerospace Corp., Bethpage, N.Y. But before
that, he organized his own company with a group of other
engineers to produce microwave swept-signal sources
and related products. The company went into Chapter Xl
reorganization in 1965, and he joined Grumman.
Outlined in the silhouette below are (1) Loy, (2) Chao,
(3) Ritucci, (4) Martin, (5) Hills, (6) Keplinger, (7) Lowitt,
and (8) Pleshko.
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Peter Pleshko: “If you allow yourself the freedom of choosing a
technology or changing a technology. it means you have to be famil-
iar with that technology. It means you have to reeducate yourself
The user cannot afford to be unfamiliar with IC design

engineers and used to design the end-product.”

But the rapidity of these I1C developments. while
freeing the engineer from the nitty gritty of spinning out
a circuit design composed of discrete components. has
created a limitation of flexibility. As Martin explained:

“There’s a problem in many farge companies that
find it very expensive 1o bring in any new family of ICs.
There are instances where we would like 10 use ¢-M0S
technology. but to tool up and set up inspection proce-
dures and testing for C-MOS or for ECL. or for any new
type of IC. is a limitation to the designer.

“The designer cannot have a free choice of ICs be-
cause the turnaround time for a design is anvwhere
from nine months to a vear-and-a-half to get it out on
the market. By that time. sometimes a whole new tech-
nology has developgd that fits the application that vou
have just designed—only with two or three 1Cs. where
you've done it with a hundred.

“Your design mayv be taking 5 amps of power.
whereas with the new technology. it'd be in microamps.
It took us aboul two years at DEC to bring in the 7400
TTL series. We designed the PDP-9 with all discretes
and then we designed the PDP-15. which was a comple-
ment to the PDP-9. with all 1¢s.”

More ICs than EEs can swallow

“I" you allow yourself the freedom of choosing a tech-
nology or changing a technology. it means vou have 10
be familiar with various aspects ol the technology.™ Pe-
ter Pleshko, 18M Corp. displav-svstems manager in
Yorktown Heights. N.Y.. pointed out. “You may have
to worry about diffusion process. or about cvele times. It
means that vou have to reeducate vourself™

90

Pleshko identified two levels of design work—one at
the semiconductor company and the other at the IC
user’s company. The semiconductor-company engineer
worries ubout how to get a particular IC family to per-
form optimally. and the user worries about which IC
family to employ. Both have to understand the tech-
nology involved—that is. the user cannot afford to be
unfamiliar with 1C design.

Part of the reeducation mentioned by Pleshko and
the others involves simply keeping aware of all of the
new ICs announced. As Ritucci pointed out. it's a tre-
mendous cataloging job merely for the engineer to keep
track of what ICs are available. On the nontechnical
side. it is more difticult to break in a newly graduated
engineer today than in the past because there are so few
basic tasks 1o assign a beginner so that he can learn the
ropes. From the beginning. he’s thrown into what is. in
effect. a svstem-design problem using 1Cs. This, said
Martin. can be verv confusing and frustrating because
the new EE doesn’t know where to begin.

As a result. beginning engineers must attend special
courses on IC application. in the same way experienced
Ets had to be reeducated. Once again. the universities
have not caught up to the changes in the outside world.

Historically. when transistors began to replace tubes.
it was a number of vears before the engineering schools
devetoped good courses on transistor applications. Now,
with the growing impact of ICs. it will be some years be-
fore the universities have adequate courses to teach IC
capabilities and applications.

In the meantime. quickie courses taught by semicon-
ductor companies and on-the-job experience must suf-
fice. Part of the problem is that. while engineering
schools have begun emphasizing a general. broad edu-
cation. which the panelists applauded. industry is de-
manding specialists.

Commenting on these points, Vernon Hills of’ RCA
Solid State Division. Somerville. N.J.. suggested that
engineering students do not get exposure 1o using cata-
logs. He continued: *1 can’t recall an instance when 1
was in school where catalog use was taught. It turns out
my interest in electrical engineering developed from an
Allied Radio catalog my dad bought because he wanted
1o buv an ampluher. In other words. my first interest in
electronics came from a catalog. and cataloging is still
necessary loday.

“But do the schools ever try out that methodology?
You get a voung euy in today. and give him an assign-
ment. How often does he call up the vendor and ask if
thev've got a particular part? Experienced engineers do
it. 1t's one of the first things they do. But the young guy
probably goes back 1o the textbook.™

Hills added that because of the wide application of
1cs and the different levels of understanding among
users. suppliers have the problem of learning how to
communicate with this cross-section of customers. “At
on¢ company. they may say they want something that
does this. You ask if they've got a spec and they say,
‘no.—only what we've just told you.’

“You return home and build up a logic diagram and.
if you send that to them. you might just as well send
them a piece of wallpaper. for all the meaning it will
have. Other customers know exactly what they want
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and call out all the specs. So, learning to work with
these various levels of understanding is a problem.”

Analog world still discrete

Although 1Cs have preoccupied the digital-design
world, the situation in linear applications is somewhat
different, Loy interjected. “In the analog world. it’s still
discretes.” He added: “There are no ICs that can give
you noise performance, cross-modulation, etc., that a
good discrete design can give you.

“In high-power design—power amps—discretes go up
to a few hundred watts. There are no ICs that can do
that. So the discrete designer is still around, and he’s
still doing what the old tube designers used to do—take
a look at specs and find its safe area of operation, its
thermal characteristics, its optimal point in terms of
noise resistance, and biasing.

“It’s true that the trend is going toward digital and
that a lot of these functions will ultimately be digit-
alized. But when we talk about hi-fi—involving low dis-
tortion, power bandwidth, etc.—analog is here to stay
for some time.”

However, Loy pointed out, because of stiff competi-
tion from Japan in the consumer market, he must also
stay abreast of the state of the art in ICs, which may
help his products get an edge on the imports. Specific-
ally, in audio, ICs are being used in the rf section.

Moreover, the panelists agreed that the key problems
remaining for ICs are temperature, interfacing circuits,
and connection to the outside world. Martin added that
power has again become an important consideration,
and he noted that in the days of tube design, engineers
had to worry about high power consumption. “With the
advent of transistors, we eliminated most of the high-
power problems—high voltage and high current con-
sumption. Then the IC came along, and we said. ‘let’s
package as densely as we can on the pc board.” Lo and
behold, the problem comes right back again.”

Martin explained that power is critical, especially for
small devices, because of the desire to get as many ICs
as possible on circuit boards, which raises power con-
sumption quickly. This is especially vexing in multilayer
boards with high-density packaging,.

“If you take a board that’s 15 by 10 inches, you can
fit 150 1Cs on it. Each IC is a critical component in power
consumption and temperature. So the advent of the I1C
really isn’t the answer to high power consumption. It
developed more power problems because of the pack-
aging density. C-MOS has come along with low power,
but it’s going to take the industry a while to accept C-
MOS as a replacement for 7400-series gates.”

New rules for testing

Testing has also become critical for iCs. Lowitt re-
ported that, in a unique way, the development of inte-
grated circuits has made possible economical IC testing.
He indicated that digital computers built with 1Cs have
led to development of automated test equipment, also
constructed around integrated circuits. With this equip-
ment, vital 100% testing of other complex ICs is now
feasible for users. More specialized testing is also avail-
able under computer control.

“Probably the greatest impact that I1Cs have made in
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the microwave end of the spectrum is in automatic test-
ing,” Gene Chao of the Naval Research Laboratory,
Washington. D.C.. suggested. “Actually. it's crept into
the design. Many companies are now using automatic
network analyzers, at whatever frequencies, to look at
their devices. They write programs so that a network
virtually can be designed by the analyzer around that
particular device.

“This is particularly true where there is not so much
control, as in the newer state-of-the-art devices. where
the properties tend to vary from chip to chip. You can
almost do real-time designing in this way. There's a
philosophical question involved—that is. whether you
are designing any more. Before, you picked up the text-
book. and you knew what you wanted. You went about
a synthesis procedure. which hopefully you understood,
to get to the end. Now you know what you want, but
that’s about it. You give it to a computer and say ‘go
until you get close enough.” ™

The panelists generally agreed that automated sys-
tems to do 100% testing were a vital development,
mainly because IC field failures are so difficult and ex-
pensive to repair.

Keplinger commented. “We are now doing 100%
checking of ICs coming in. We were buying 2% fallout,
which ended up being four out of 100. If you've got 30
or 40 1Cs on a board and six boards in a system, you just
can’t afford to have a field-service man running around
checking them.

“It’s just as likely when the boards come back to us,
they check out OK, which means that the field-service
man did something wrong. So we can’t check it 100% af-
ter it’'s on the board. That's why we had to institute
100% test of incoming components and add four hours
of burn-in per machine. We found it to be a significant

Peter Lowitt: ''You're finding specialized circuit designers going
more and more to the IC houses—a smaller group of people to do
the basic design work. The results are taken by the rest of the indus-
try, rather than reinventing the wheel in every engineering activity."
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Gene Chao: ''Probably the greatest impact
ICs have made in the microwave end of the
spectrum is in automated testing—it's crept
into the design procedure, as weil.’

of our own iaie.”

factor in reducing field failures.”

Ritucci added that the military has long required pur-
chase of burned-in components and has routinely con-
ducted 100% incoming inspection, but burned-in fin-
ished systems still cause problems. “It’s incumbent on
the part of the engineer to try to reduce the probability
of field failures so that his product will survive. But all
these test steps have to be taken, and it starts with the
component manufacturer,” he concluded.

In short, economics is the limiting factor in IC testing.
Starting with the supplier, each competitor must find
the happy medium between acceptable quality, ascer-
tained through testing, and competitive prices. Sup-
pliers are in jeopardy if they deviate from this fine bal-
ance—either on the side of too-low quality or too-
expensive testing.

For the user, the economic trade-off is between the
cost of 100% incoming inspection and the cost of field
repairs. All agreed that there is no perfect match—de-
fective parts will slip through even the finest nets.

EEs look at themselves

Lowitt thus summarized the tenor of the roundtable
discussion of the engineering career: “This is a rela-
tively new industry. and electronic engineering has only
evolved since World War 1. We're now finding out for
the first time, as a result of our own experiences. engi-
neering as it is. For the first time we are assessing it.

“When I went to school. there was no valid assess-
ment of what it would mean in 20 years to be in engi-
neering. Everything was always going to be on the rise.
Everything was always going to expand. But the law of
supply and demand holds. Demand changed. but the
supply of engineers was there. and things changed in
engineering,
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Hugo Ritucci: “We like to think of ourselves
as professionals. We are—in our attitude
toward work—but we are not always masters

[

James Loy: "'For someone to stay in this
field, he has to stay up-to-date. But what
about the rest of his interests and his family?
It's a big personai sacniice.”

Concurring that the electronics industries are young
and immature, and therefore unstable, Hills remarked,
“We like to do everything fast. But the price you pay for
having a fast rise time is that your system is liable to go
into oscillation.”

“Electrical engineering has been a field in which the
technology has expanded rapidly,” Loy added. “For
someone to stay in this field, he has to work vigorously
to keep up-to-date. And this raises the question, ‘what
does a person want out of life? Does he want to be suc-
cessful in this field. or does he want a more complete
life? If he is to be successful, the engineer has to study—
a couple of nights a week in school. But what about the
rest of his interests—his family, hobbies, etc.? Isn’t that a
big sacrifice?

“Also. if he goes into management to succeed, he has
to develop other skills—managerial skills. To some, it's
natural, but to others. it'’s not. Quite a few engineers are
not the managerial type. They’re the type who would
rather sit down with equipment and develop the state of
the art.”

This conversation inevitably led to a discussion of
professionalism. The group indicated that the EE has
been subjected to a double standard by employers. On
the one hand. companies bill the engineer as a profes-
sional in his job. willing to take his work home. put in
long hours. take advanced degrees. and consume
chunks of his time off reading engineering literature.

But on the other hand. company management also
treats the engineer as an employee with less job security
than the average blue-collar union member. In addi-
tion, the union worker may be making the same salary
as the EE. but he does not have the headaches that go
with being a professional. The panelists were perturbed
about the unfairness to the EE, who must pursue an
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education as long and as difficult as that of a lawyer and
do work as mentally taxing as that of a physician, but in
the end, he has much less to show for it.

Said Ritucci, “We like to think of ourselves as profes-
sionals. Professional, almost by definition, means you’re
in business for yourself—you control your own destiny.
But realistically, that’s not true of an engineer. He is an
employee. He is guided and routed around by his man-
agement or by the customer his company is trying to
supply. Should contracts be canceled, he will find him-
self out of a job—not through negligance or any mal-
function on his part, but just because of other influences
on his company. So, the engineer is not a true profes-
sional. He is, as far as his attitude toward his work and
the way he conducts himself; but as far as his career
and the way it is being shaped, he is not always the
master of his own destiny.”

The sacrifices required of an engineer, coupled with
the lack of employment security, contribute to a so-
called mid-career crisis that may be worse than what
people in other vocations encounter. Most of the group
made a distinction between engineering managers and
the rest of the EE fraternity. And they attributed some
of the inequities suffered by lower-level engineers to the
behavior of engineers on the management ladder.

This attitude was particularly apparent concerning
the question of why engineering is a young man’s career
and why younger EEs have for years squeezed out older,
more-experienced engineers—why there are so few elder
statesmen in the ranks of working engineers. In part,
younger men have more enthusiasm and more vitality
to throw into a project than older men. Yet the panelists
agreed on the principle that the EE should be able to
pursue a lifetime career—the individual should become
more valuable as he gains age and experience—not be-
come a liability.

Let's reform management

The fallacy, as Peter Pleshko sees it, is the assumption
that a younger man is better than an older engineer. “If
you talk about enthusiasm, inventiveness, keeping up
with the technology—those are individual matters. You
can find a guy who three years after he gets out of
school is absolutely worthless because he’s only been
writing proposals for all of those three years.

*“It boils down to the fact that perhaps management’s
attitude is wrong. Why is it that engineers who get into
management have this outlook? We're killing our-
selves,”” he complained. The panelists decried the lack
of security meted out by a system in which young, low-
salaried engineers are continuously pushing out older,
higher-paid EEs.

Hill contrasted this rampant insecurity with engineers
he has met in the automotive industry. “In Detroit, you
get a completely different feeling. The engineer has
worked there. and he expects to work there next year
and the year after that. He comes to work with a differ-
ent attitude than an engineer in an electronics com-
pany. You can sense a different atmosphere there that is
somehow related to maturity of the industry. You find
mature engineers there as well.”

This contrast prompted Chao to wonder about the
success, or lack of success, of the dual-ladder system of
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advancement and salary in the electronics industries. In
this regard, he believes that a Government laboratory
offers greater opportunities for an engineer to continue
to work strictly as a designer, avoid management, and
not get stuck on an income plateau.

Curiously, despite the views that the prospects for
successful engineering careers are rather bleak. not one
of the engineers on the panel recommended that the so-
lution to job security is control of the supply of EEs. The
consensus was that a quota system limiting the number
of engineering students would be counter-productive.
The panelists agreed that the normal flow of students
responding to supply and demand is sufficient—if stu-
dents get adequate information on which to base their
decisions to enter the profession.

They agreed that a plan to screen students would not
work, because grades and aptitude tests do not indicate
accurately which graduates will be effective on the job.

“It’s a totally different environment in industry—you
have to perform under pressure, and you have to per-
form many, many duties that nobody ever told you
about or that you knew existed,” Martin explained.
“There are many engineers who cannot make it, but
you can’t find that out until he’s been there.”

“I don’t think you can have effective screening meth-
ods before college or during college. I don’t think it is
an effective means of rating performance. The only way
you can rate performance is to put a man on a job and
observe him,” he added.

Students need realistic information

A way out, Chao suggested, is tn provide more and
better information to students about the engineering ca-
reer than has been available. “A lot of engineers will
say that the reason they made the wrong decision about
entering the career was not only change of heart on

Peter Martin: “it's a totally different environment in industry—you
have to perform many duties that nobody ever told you about. There
are many engineers who cannot make it, but you can't find that out
until they’ve been under the pressure to perform.”
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Edward Keplinger: "If you've got 30 or 40 ICs on a board and six
boards in a system, you just can't afford to have a field-service man
checking them. That's why we had to institute 100% test of incoming
components and add four hours burn-in per machine

Vernon Hills; *'In Detroit, an engineer comes to work with a different
attitude than an engineer in an electronics company. You can sense
a different atmosphere there that is related to maturity of the indus-
try. You find mature engineers (in auto companies). as well

their part. but the lack of information or wrong infor-
mation when thev were in high school.™ he stated. Thus.
the supply of engineers would be self-limiting. But for
this approach to work effectively without oscillations
between good times and bad times. some organization
should present the true picture of engineering—with its
pitfalls and benefits—to those making the decision lo
become engineers.

The need for such a career spokesman pointed imme-
diately to the IEEE and us newly mandated responsi-
bilities. Within the last year. members have passed a
constitutional amendment that changed the institute’s
basic objectives to include career-oriented programs.
The roundtable panelists strongly favored this change.
and perhaps they expect a heavier push in this direction
than IEEE is prepared 0 make. For example. Martin
suggested that one desirable role for the institute would
be to act as an advocate for engineers to try to minimize
lavotls during hard times.

Generally. the group agreed that. for now. at least.
the 1EEE is the best spokesman for EEs because it's the
only group that’s organized to support their profession.
Keplinger cautioned. however. that many Eks at the
grassroots level are rather lukewarm toward ILEE. Mar-
tin interjected that one reason 1EEE has not been mean-
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ingful to the working tt- is that it has been 100 academ-
ically oriented in its programs.

“Now it's time to change tfrom being a link with aca-
demia to a useful. usable organization for engineers.”
he proposed. While Martin visualizes the IEEE as a good
place to start with career activism. he's also concerned
that individual engineers do not have enough say in in-
stitute policy because membership is so dispersed.

Chao countered. “In order to change. there has to be
a two-way streel. IEEE is starting to do things for career
aids. such as the salary survev. but it's our obligation to
participate in the effort.”

IEEE—it’s all we’ve got

Recalling President Harry Truman’s remark that
there may have been many Americans more qualified
than he to be president. but he was it, Lowitt para-
phrased the quote to the effect that other organizations
may be better qualified to carry the ball for the engi-
neer. but IEEE has the ball.

“We tend to look at IEEE as it has been. rather than
what it hopes to be.” Chao responded. “Those are two
different things. You can’t point to past IEEE perform-
ance. because the constitution has been revised. I don’t
think you can look at what's been in the past and say
this is what the 1EEE will be in the future.”

Panelists were unenthusiastic about the IEEE Intercon
show and technical sessions opening next week. Ritucci.
for instance. said that he had attended the show reli-
giously for vears. but had stopped going about five
vears ago because he realized he can get the same infor-
mation in publications. With deemphasis on the show
by manufacturers. there has been less to see. he pointed
out. Martin recalled that the last show he went to was in
1965. “and I was impressed—of course I was awfully
new. and I was impressed with evervthing they had. As
I learned more. it just lost its appeal.”

Lowitt reminded the others of the vears when com-
panies in the New York area gave the entire engineer-
ing statl’ ime off’ to go 1o Intercon. “Now if vou send
one man from a division. iU's considered adequate.
There's been a change in attitude in the companies
about the show.” he stated.

The roundtabte panned the technical sessions they've
attended at Intercon. but all strongly supported the
quality of IEEE’s special-group symposia. One advan-
tage of the technical sessions. Chao pointed out. is that
they provide an opportunity for those who have devel-
oped new technologies 10 explain them to the rest of the
engineering community.

Despite what. at best. has been benign neglect of In-
tercon by the panelists. no one would argue that the day
of the broad. industry-wide show is necessarily gone for-
ever. The panelists recommended that the show should
be changed. rather than eliminated.

“The show is a good central forum for many prod-
ucts.” said Lowitt. "You can find out a lot about vour
products by displaving. It's harder 1o tind out the
strengths and weaknesses of vour products in a typical
one-to-one sales call.”

“It could be more of a product forum and less of a
technology forum.” summarized Keplinger. “The spe-
cial groups could handle the technology end.™ C
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IEEE shifts its power behind
career objectives of members

Electronics engineers should soon begin to detect improvements in their
stodgy institute; at Intercon '73, they'll also find innovations in the
exhibits and measures to increase the value of the technical sessions

by Gerald M. Walker, associate Editor

[J On this 25th anniversary of the transistor. engineers
unhappy with 1EEE in general. and with the Intercon
show in particular. may be pleased by the changes that
have been shaping up for the last couple of years. While
not exactly in a revolution. the institute has taken ini-
tiatives to revamp this year’s show. improve the techni-
cal sessions. and change the course of the IEEE itself.

The grass-roots membership may not have caught vet
the returning sense of confidence emanating from the
organization. But this year. the groundwork lor change.
which has been laboriously prepared over the last
couple of vears. should finally begin to show results.
Many EEs will point out that the IEEE’s career militancy
has come too late. and others may wonder if the insti-
tute’s role as their spokesman to the outside world will
stick during good times.

However, the leadership has moved enough with the
times to stave off mass defection of members. The new
Intercon management has juzzed up the show cnough
to stem exhibitor decline. And the program committee
has sweated over the technical sessions enough perhaps

» -
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The show goes on. This year's intercon will borrow some ideas used elsewhere to jazz up the show and help exhibitors hold down costs
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to lure more spectators to the discussions. These im-
provements haven't been easy.

As the year began. the biggest excitement around New
York headquarters concerned the new constitution,
overwhelmingly approved by members. that now per-
mits IEEE to become active in career-oriented projects.
To be sure. the institute will continue as an educational
society—the new amendments have simply added the
career responsibility to the old charter. Actually. 1EEE
had begun experimental career-related projects even
before lhe consitutional amendments were ‘xdopted

“Our toe has been in the water for some time.” says
IEEE President Harold Chestnut. systems-engineering
consultant for General Electric Co. research and devel-
opment. “We've learned the concept of experiment—in-
stitutional experimentation.”

These “experiments.” which have now been turned
into programs. include a thorough survey of salaries
and fringe benetits of members. which has been pub-
lished to provide a benchmark for negotiating pay and
benefits. A portable pension plan on atter-tax savings is

iy _—""i
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being prepared as a membership option. Pointing out
that pensions are as complex as electrical engineering,
Chestnut reports that a consultant has been hired to
prepare the plan.

Tell it to the world

Although it will have less immediate impact on EEs
than the salary survey or the pension plan, probably the
most important action has been establishment of an of-
fice in Washington. D.C. to provide a source of informa-
tion to lawmakers and Government agencies on matters
pertaining to electronics technology and engineering
Jobs. IEEE wants to be heard where possible on Govern-
ment decisions affecting engineers. Asked if it may be
possible to reach the White House, as well as Congress.
Chestnut replied, “We can’t pull off miracles, but our
presence in Washington is better than nothing.”

In addition to providing information to Government
agencies, the institute plans to become an aggressive
spokesman for engineers to industrial and educational
leaders. This role falls into what Chestnut calls the “co-
herency factor”—bringing together information and
supplying it to the sources that can benefit electrical-en-
gineering careers.

As one example, by periodic surveys of the 167,000-

- plus members, the institute hopes to provide informa-
tion to engineering schools on how many engineers are
needed and in what specialties. General manager Don-
ald Fink explains that he wants the industry to realize
that 1EEE is an information center about EEs, just as
members now look upon the institute as an information
center on technology. “We're tightly coupled with a
great deal of society,” says Fink. “We can now deal with
the engineer as a whole person with interests in eco-
nomics and technology.”

Both Chestnut and Fink are quick to point out that as
an information center for universities, IEEE will not at-

Harold Chestnut, IEEE president: ''We've learned the concept of
experiment—institutional experimentation,”” concerning IEEE's plans
to implement programs relating to engineers’ careers. Among the
first will be supplying information to engineering schools.

tempt to limit or control the number of EEs entering the
career. Fink states that everyone wants the right num-
ber, and IEEE intends to help find it, but the institute
won't try to dictate what that number should be.

The same policy holds true for the salary survey. Fink
feels that the results are equally helpful to employee
and employer because they provide a profile of what
the average member earns. It’s a guide.

Overall, Chestnut’s goal during his year in office is to
implement the mandate of the constitutional amend-
ment vote, and at the same time continue IEEE’s strong
suit of technical education. Because funds are tight, he
also intends to tighten the money belt at headquarters.
For the first time, a vice president will be responsible
for operations inside IEEE to help streamline manage-
ment of the organization.

Changes at the Coliseum too

As for the effectiveness of Intercon, March 27 to 30 at
the New York Coliseum, the IEEE president concedes
that the show has declined in numbers, but not neces-
sarily in value to exhibitors and visitors. The show, he
contends, reflects a changed industry, no longer carried
by the big money of defense/aerospace. On the other
hand, Chestnut believes that Intercon can be recast to
reflect these changes and attract a new engineering
core—EEs in consumer and commercial companies, as
well as nonelectronics companies.

One of the first changes visitors at Intercon 73 will
note is that it will occupy two floors of the Coliseum,
rather than four. This change simply reflects the reality
embarrassingly evident last year, that there are not
enough exhibitors to fill the four floors. (Intercon had
contracted to take all four floors last year and went
ahead with the deal, even though it was clear then that
two floors would have been enough.) This year, six
weeks before show time, some 260 exhibitors had signed
up for just over 400 booths, about even with 1972.

One of the problems that continues to irk exhibitors is
the high cost of putting on a show in New York’s Coli-
seum and the growing reluctance of companies to pay
for expensive accommodations in Fun City. Donald
Larson, the show manager, has faced the situation and
applied a little incentive to labor. IEEE has considered
moving the show to Boston on an alternating basis to al-
leviate costs. Larson says that he mentioned this possi-
bility to the labor representatives and drew a promise of
complete cooperation in helping exhibitors. “We want
to see if we can make New York work, before definitely
deciding on Boston,” he comments.

This year's is the first show under the combined Inter-
con/Wescon management, headed by Larson. He has
initiated three ideas in New York that have proved
helpful in shows elsewhere. First, in order to save exhib-
itors considerable expense in paying exorbitant over-
time labor rates, the opening day of the exhibits has
been changed from Monday to Tuesday. This will allow
Monday to set up booths rather than forcing the more-
expensive set-up on Sunday. Intercon has also author-
ized guest cards for exhibitors to invite customers to the
show. These cards cost exhibitors only $1 each.

The third idea, this one imported from Europe, is use
of enclosed booth space for conference areas. To en-
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courage the idea, Larson is charging half the rate for the
additional conference-room space. Earlier, the desir-
ability of permitting selling transactions on the show
floor had been discussed. The final policy is a compro-
mise—Intercon officials will allow order-taking, but not
delivery, of products from the show booths. The reason
for this proviso, Larson explains, is to control security.
He wants to avoid the headache of trying to police
people who may be walking out of the Coliseum carry-
ing stolen equipment and actual customers leaving with
their purchases. This way, there will be no confusion be-
tween the two.

On the positive side, this year's Semiconductor Appli-
cations Center (SIAC). in honor of the 25th anniversary
of the transistor, will feature a display and film presen-
tation by Bell Telephone Laboratories and Western
Electric that traces the history of the device. From the
SIAC entrance, visitors will pass down a carpeted “shop-
ping center™ of semiconductor exhibits. Each booth will
have half its space devoted to a conference room for
more-concentrated  discussions. Motorola  Semicon-
ductor is paying for a slide presentation on the present
and future of the semiconductor industry. Each visitor
will receive a special souvenir book, sponsored by Fair-
child Semiconductor, that summarizes the slide show.

Applications will be featured on the printed-circuit-
board production line that will be in operation on the
main floor of the Coliseum. In order to provide a more
hands-on feel for the demonstration, engineers will be
able to set up and operate test equipment as part of the
pe-production process.

But what about the future of Intercon? Like just
about everyone connected with the show, Larson has
thought hard about that. “To those who say that the
days of the show are over, I have to say they are
wrong,” Larson states. “The importance for engineers to
see a broad line of products will continue.”

Last July, Larson and his staff met with a handful of
important exhibitors in a no-holds-barred discussion of
Intercon’s future. “The consensus was that the direction
we are taking is where they want to go. The show is
needed, but it needs innovations,” Larson reports.

Putting more pull in tech sessions

There will be some changes in the technical sessions
too. The meeting rooms, which had been in the New
York Hilton in the past, this year will be in the Ameri-
cana Hotel, and the applications sessions, formerly held
at the Coliseum, will also convene at the Americana.

Joining the two may help increase attendance this
year, suggests J. A. A. Raper, General Electric Co., who
heads the program committee. The committee has nar-
rowed the range of subjects covered and arranged them
in a sequence to permit registrants to attend each ses-
sion on a particular subject in an orderly manner.

This year’s program consists of 57 daytime sessions
and two evening specials. The first evening session is
“Energy Crisis,” featuring Edward E. David Jr., former
head of the Office of Science and Technology, who is
expected to have some frank remarks to make about his
experiences as an adviser to the President. The other
night meeting is ““Limits to Growth—Technology in the
Social Frame,” this one featuring Jay W. Forrester of
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Massachussetts Institute of Technology.

In keeping with the theme, “Solid State Shapes the
Future,” the session, “The Transistor, Yesterday, To-
day, and Tomorrow,” will be an informal discussion
featuring transistor co-inventors William Shockley,
John Bardeen, and Walter H. Brattain. The programer
titled “High-Packing-Density Bipolar Technology for
Ls1” will have a first—a report by Roy H. Mattson, Uni-
versity of Arizona, on “Soviet Integrated Circuits Tech-
nology.” This session will also have a paper by Paul A.
Gary, Bell Telephone Laboratories, titled “Gimic—A
High-Yield., High-Performance Technology for LsL”
The panel on MOs LsI circuits will have a paper from
Motorola Semiconductor on n-channel MOs; from rCa
on C-MO0s/s0s; and from Fairchild Semiconductor on
high-density LSI with isoplanar MOS.

A panel, called “Bus Organized Interconnection
Techniques,” will touch on a relatively new topic in
computer communications. Speakers are Daniel Stig-
lian Jr., IBM; C. S. Kim, General Electric; and Ronald
Etner, Naval Air Systems Command.

A good example of how the technical sessions will
delve into topics from state of the art to applications is
the panel titled “Information Theory After 25 Years.”
Speakers will review practical uses of information
theory, covering recent developments in teleprocessing-
system optimization, coding practices, and applying in-
formation theory to eflicient image-transmission.

Summarizing the main thrust of the program com-
mittee, Raper observes, “We want the technical pro-
gram to have a growing impact on Intercon, to get the
same devotion to the technical sessions that, say, the
Solid State Circuits Conference has in the semicon-
ductor industry. We hope to get things going this year
by attracting new blood to the rostrum and new blood
to the audience. We want to build the image that engi-
neers will learn something from the program.” 0O

J.A.A. Raper, head of Intercon program committee: ‘We want the
technical program to have a growing impact. We hope to get going
by attracting new blood to the speaker’s rostrum and new blood to
the audience. We want to build a loyal following to the sessions."
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Digital processing interface brings
computer power 10 oscilloscope

Intelligent oscilloscope features simultaneous displays of time-domain
waveforms and their frequency spectra, waveform averaging to extract

clean signals from noise, and digital filtering of input signals

by Hiro Moriyasu, Bruce Hamilton, Luis Navarro, and Wayne Eshelman, 7ektronix inc . Beaverton Ore.

0O For the past two decades, oscilloscopes have been
among the engineer's most versatile and widely used
tools. And, as bandwidths. sensitivities. triggering cir-
cuitry, and storage capability have all improved over
the years, the usefulness of this tool has increased.

At the same time. computers have made great
strides—advancing to the point where a minicomputer is
a common component in many systems today.

Now, for the first time as a product, these two tech-
nologies have been brought together in one instrument
to create a new field of computer-aided oscillography.
The result of this marriage of technologies is called the
Digital Processing Oscilloscope.

Like a conventional instrument. the Digital Process-
ing Oscilloscope contains a signal-acquisition unit and a
display unit (Fig. la). In addition. the new scope con-
tains a third section. called a processor. which has the
ability to digitize an acquired waveform, provide an in-
terface with a minicomputer, and 1o store digital data
and convert it to analog form for display (Fig. 1b)

The applications of such an instrument, complete
with minicomputer, are limited only by the imagination
of the user. A few of the more obvious ones are:
® Signal averaging to extract signals from noise.
® Viewing of a signal after passing it through an arbi-
trarily constructed digital filter—one that may not cven
be realizable in conventional circuitry.

m Display of a signal in the frequency domain by calcu-
lating its Fourier transform.

w Correction of signal errors caused by such limitations
in the measuring equipment as nonlinearity. small im-
pedance mismatches. and the like.

® Automatic scaling of a displaved waveform to any
convenient form—a logarithmic frequency scale. for ex-
ample.

Processor architecture

The Digital Processing Oscilloscope’s acquisition and
display modules are identical to those of a conventional
oscilloscope. Indeed. with the processor section re-
moved. the Digital Processing Oscilloscope becomes a
standard Tektronix 7704 A oscilloscope.

The processor consists of two major parts: a signal in-
terface. and an asynchronous bus (Fig. 2). The signal in-
terface. which controls the display unit. receives its data
from the acquisition unit and from a variety of func-
tional devices plugged into the asynchronous bus.
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The data bus allows the devices. all of which are built
on 4'2-bv-11-inch etched-circuit boards. to work inde-
pendently of each other. Six devices. which require a to-
tal of eight device positions. are shown in Fig. 2. The
bus has 11 device positions available to allow for new
devices being developed. Each device position consists
of a single 72-pin edge connector. which provides paral-
lel access to power supplies and address, data, and con-
trol lines.

A serially connected line (daisy chain) in the bus es-
tablishes device priority in case two devices try to get
control of the bus at the same time. Connections are
available at each device location for input and output of
signals. When wideband and low-noise paths are re-
quired. signals are routed directly from device to device
via coaxial cables.

The heart of the processor

Probably the most important part of the processor is
its three-axis asynchronous sampler and its associated
analog to digital converter.

To store an acquired signal, the processor samples the

Closing the loop.

Readers who are interested in discussing this oscilio-
scope minicomputer combination with the authors may call
them on March 22 from 9 a.m. to 2 p.m. PST at (503) 644-
0161. Ask for Hiro Moriyasu on Ext. 7047

a) {b
DISPLAY \ DISPLAY
UNIT UNIT
MINI-
PROCESSOR COMPUTER
ACQUISITION ACQUISITION
uNIT UNIT
ACQUISITION | ACQUISITION
PLUGINS ‘ PLUGINS

|
1. Adding an Interface. Conventional oscilloscope (a) contains only
acquisition and display units. Digital Processing Oscilloscope (b)
also contains a processor for linking scope to a minicomputer
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scope’s vertical axis every 6.5 microseconds. It samples
the two other major axes (horizontal and blanking) 95
nanoseconds later. This allows time for the sweep-cir-
cuit start-up lag, which would otherwise prevent the
storage of the leading edges of rapidly rising signals. A
delay line in the display unit displaces the real-time ver-
tical by the same amount, and thus coincidence of real
time and stored signals is maintained when they are
simultaneously displayed.

Significantly, the sampling rate imposes no limitation
on the processor’s frequency response because there is
no need for all of the samples of a given waveform to be
obtained on a single sweep. Of course, the faster the
sweep speed needed to display a signal, the smaller the
number of samples obtained per sweep. and the longer
it will take to digitize the waveform. The sampler is
nonsynchronous with the sweep to prevent the sampler
from looking at the same points over and over again.

The vertical sample of the acquired waveform is con-
verted by a 10-bit successive-approximation a-d conver-
ter to one of 1,024 possible levels, which correspond to
10 CRT divisions, eight of which are displayed.

The a-d converter then converts the horizontal
sample to one of 512 horizontal memory positions that
line up with the 10 horizontal divisions on the CRT face-
plate. However, if the blanking sample indicates that
the CRT was blanked—for retrace or channel switching,
for example—when the vertical or horizontal sample
was taken, the converted data is discarded. Conversely,
if the CRT was unblanked. a memory address is gener-
ated and the vertical binary word is stored at that ad-
dress in the processor memory.

An additional data acquisition mode is available. The
computer may, at any time, obtain directly from the a-d
converter the value of the last vertical sample, allowing
inputs of unchanging data in a single operation or con-
struction of arrays consisting of more than 512 elements
of siowly varying data.

Perhaps the second most important device in the pro-
cessor is its memory. This is a nonvolatile 4,000-byte-by
10-bit magnetic-core unit, which serves both to store
data and act as a buffer for computer input/output
functions. The memory stores acquired waveforms and
scale factors for display and computer input, and stores
computer output for display on the CRT. Data acquisi-
tion independent of 170 speed and flicker-free displays
are results of this local memory.

The 170 device provides a bilateral proces-
sor/computer link: the computer has full access to the
processor through the 170 device, and the processor in
turn may interrupt the minicomputer at any time.

Controlling the display

Two devices in the processor are responsible for gen-
erating the data seen on the oscilloscope’s screen: the
display generator and the character-display control. The
display generator creates waveforms from data stored in
the processor memory or directly from computer out-
put, while the character-display control generates char-
acters from data stored for that purpose. The character-
display control is also used in the opposite mode—to
convert acquisition-unit readout information into
ASCII format for storage in the processor memory.
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The display generator can operate in two modes: Y
versus time (y,t) and X versus Y (x.y). In the (y.t) mode,
all specified memory locations (A,B,C.D) are examined
sequentially and all non-zero points in the array are
plotted. In the (x,y) mode, each point is plotted when
directed by the computer, thus enabling the computer
to generate a refreshed display of multivalued func-
tions—spirals, for instance.

The fact that the (y,t) mode plots only non-zero
points becomes significant in certain difficult measure-
ment situations, such as measuring single-shot pheno-
mena, where only a small number of points can be
stored. The reason is that, in its normal mode of oper-
ation, the processor makes a linear interpolation be-
tween the plotted coordinates. Thus, if some points are
missing, the display will ignore them, not return to zero,
and then go back up to the next plotted point. If a point
plot is desired, a strap option can be installed at pins
provided on the display generator board.

The character display control device allows use of the
full character set of the 7704A for both computer input
and display on the CRT. In the STORE mode, the acquisi-
tion readout information is converted to ASCIl and
stored in the processor memory, providing a permanent
record of waveform scale factors. Thus, whenever a
stored waveform is displayed, so are its scale factors.

Sixteen 80-character messages may be stored in the
processor memory. Four of these are allocated to the A,
B. C, and D memory locations and are addressable
from the front panel. Normally, these contain only scale
factors. The remaining 12 messages may be used for
computer-to-operator communication. These messages,
once stored, may be displayed with one command.

Controlling the processor

Push buttons on the front panel provide access to
logic circuits in the processor, allowing simple control of
the Digital Processing Oscilloscope and its computer in-
terface (Fig. 3). Each time a new mode is selected
(STORE, START, etc.), the processor generates a com-
puter interrupt, which allows complete operator-proces-
sor-computer interaction. The computer constantly
monitors processor status, which is indicated by the
lighted buttons. The buttons are also controlled by the

T0
OISPLAY
S ASYNCHRONOUS BUS
i
CHARACTER
oispeav ] | a-
e a2 ] oiseeay
L 1]V contRoL
— 70 MINY-
PLE 3K BY BUT
SIGNAL AND 10817 oECE COMPUTER
LI, HOLD MEMORY
FRONT
PANEL
CONTROL
FROM
ACOUISITION
UNIT

2. The processor. Signal interface allows display to be fed from ac-
quisition units, or by processed signal, or both. Up to eight wave-
forms—four real-time, four processed—can be viewed at once
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3. Front-panel controls. Ten of these 28 buttons control the processor. The remainder are used to request computer action. The 16 pro-
gram call buttons are used to direct the computer to execute user-definable programs and do not directly affect the processor unit itself.

1/0 device to inform the operator of computer-initiated
processor modes.

Ten of the 28 front-panel buttons directly control the
processor. Two buttons set the status to STORE or HOLD,
four buttons are used to designate the waveform
memory locations, and three buttons set the CRT display
source—PLUG-INS, BOTH, MEMORY.

The START button is used to initiate any processor or
computer mode that will destroy previously stored
waveform data (contents of A, B, C, or D), and thereby
reduces the possibility of inadvertent destruction of
stored data. The remaining 18 buttons are used to
request computer action. The SEND and RECEIVE but-
tons direct the computer to input from the processor or
to output desired waveforms. Each time SEND or RE-
CEIVE is used, the processor is set into a HOLD mode,
where acquired data is retained. and then a START com-
mand sends an interrupt to the 170 unit. The 16 pro-
gram call buttons are used to direct the computer to ex-
ecute user-definable programs and do not directly affect
the processor.

The computer, through 170 control, can access any in-
dividual device in the processor and change any of its
modes. This allows, under program control, operations
such as simultaneous storage in and display from differ-
ent memory locations. In addition, single-sweep reset
and end-of-sweep interrupt are available to the com-
puter, allowing further programing flexibility.

The software

The BASIC language was chosen as a starting point for
the software because it is a simple, interactive language
that is easy to use. An operator can write a program,
run it, modify it, and run it again without reentering or
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recompiling the program. Some of the elements of
BASIC were expanded to adapt the language to the
needs of the Digital Processing Oscilloscope. New state-
ments were added to improve waveform processing,
and special features were added to support the oscillo-
scope hardware. Where possible, the software was de-
signed to minimize waveform storage requirements and
speed up waveform processing. The software is called
APD BASIC, and it is written for the Digital Equipment
Corp. PDP-11 series of minicomputers.

APD BASIC has four permanently defined arrays—that
is, four portions of the core memory—for storing the
waveforms from the processor. Four arrays are neces-
sary for transferring waveforms with the SEND and RE-
CEIVE buttons on the processor front panel. The float-
ing-point format of the arrays gives the user access to
waveforms for computation. Individual elements or the
whole waveform can be examined or changed. A num-
ber of variables have been permanently defined to give
the user access to waveform scale factors and units, as
well as to scale factors from any of the acquisition unit’s
digital plug-ins, such as digital multimeters and count-
ers.

One of the central features of APD BASIC is the LET
statement, which has been greatly expanded from the
LET in BASIC. In addition to the standard equivalence
function, LET may be used to transfer waveforms and
scale factors between any of the memory locations, ei-
ther in the processor or the PDP-11 minicomputer. Typ-
ing the simple statement:

LETC = PA
will transfer a waveform and its scale factors from pro-
cessor memory location A to APD BASIC array C.

The LET statement may also be used to perform sca-
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lar-array operations, using any combination of the
mathematical functions of BASIC. To generate a wave-
form that is the vector magnitude of two other wave-
forms, the simple statement:

LET PC = SQR(A*A + B*B)
results in each element of array A being squared and
added to the corresponding element of array B squared.
The square root of the sum is then stored in the corre-
sponding element of processor memory location C.

The functions of the PRINT statement in BASIC have
been expanded to form the DISPLAY statement, which
may be used to display text, variables, and waveforms
simultaneously on the scope’s CRT. The statement

DISPLAY "THE PEAK VALUE IS”, B(50), WB
displays the message “THE PEAK VALUE IS”, the
value of the 50th element of array B, and the waveform
in processor memory location B simultaneously on the
CRT. The DISPLAY statement is the key to programing
interaction between the user and the program, and the
previous program statement is a simple example of how
this interaction might be programed.

APD BASIC maintains correct waveform calibration at
all times. When waveforms are transferred from the
processor into an APD BASIC array, the vertical scale fac-
tor is combined with the waveform to give the actual
values that came into the acquisition plug-in. Transfer

of an APD BASIC array to a processor memory location
results in the waveform being scaled to a standard oscil-
loscope scale factor, so that the waveform is completely
visible on the CRT without interfering with the readout.
This automatic scaling can be overridden by the user to
position or scale the waveform on the display as desired.

Correct calibration of the units associated with scale
factors is also maintained. For example, multiplying
two voltage waveforms results in a waveform with units
of “vv” (volts * volts).

Special features have been added to APD BASIC to
support the hardware functions of the scope. The inter-
rupts sent to the computer from front-panel buttons are
recognized by the software, which performs the action
requested. The SEND and RECEIVE buttons transfer
waveforms between APD BASIC arrays and the processor.

With the program call buttons on the front panel, the
user may execute APD BASIC programs previously en-
tered in the PDP-11. Button number 1 starts program
execution at the lowest line number in the range 100 to
199, number 2 starts execution at the lowest line num-
ber in the range 200 to 299, and so on through button
number 13. The user merely starts writing the program
at the line number corresponding to the button he
wants to execute the program.

Buttons 14, 15, and 16 are reserved for special pur-

4. Caiculating power dissipation. Processor acquires collector current (top trace) and collector-to-emitter voltage (middle trace) wave-
forms from plug-in vertical amplifiers. Computer multiplies the two waveforms to get the instantaneous power displayed in the bottom trace.
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5. Fourler transforms on display. A 9-milisecond burst of low-fre-
quency sinusoid (top) is analyzed into its magnitude (middle) and
phase spectra by a simple two-line program in APD BASIC

poses. Number 14 is a CONTINUE control that allows the
operator to interact with the computer in running a pro-
gram. It is used, among other things, to provide the
computer with a ground reference level—in the same
manner that touching a probe to ground tells a human
operator where ground is on a regular scope. Button 15,
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called RESET, is a sort of universal panic button. Push-
ing it stops the execution of any program and returns
the software to its initial idle mode. Button 16 is simply
a computer-busy indicator lamp.

A special statement has been added to set the status
of any of the devices in the processor under program
control. With this statement, operation of any of the
front-panel push buttons can be duplicated, and the
processor can be controlled in many ways that cannot
be duplicated from the front panel. The X-Y display ca-
pability of the display generator in the processor is sup-
ported by the XYDISPLAY statement. Refreshed X-Y dis-
plays can be generated on the CRT from APD BASIC
arrays.

Momentary power failures will not interfere with pro-
gram execution even if the program is controlling the
operation of the processor. APD BASIC is designed to rec-
ognize the power failure, then restore the status of the
processor, and resume program execution after the
power is restored.

APD BASIC contains a number of new statements to
make waveform processing easier. The functions per-
formed by any of these statements can be duplicated
with an APD BASIC subroutine. but including them as a
statement makes execution faster and programing eas-
ier. Some of these special functions are integration, dif-
ferentiation, signal averaging, and fast Fourier transfor-
mations (FFTS).

For example, a fast Fourier transform written in APD
BASIC requires about 20 minutes to transform 512 sam-
ples to magnitude and phase spectra. The same task re-
quires less than 10 seconds using the FFT statement.
Each of these statements may be used as a single com-
mand to be executed immediately or as part of a pro-
gram. Correct calibration of the results including scale
factors and units is always maintained.

Using the Digital Processing Oscilloscope

To display, say. the instantaneous power dissipated
by a transistor as a function of time, a current-amplifier
plug-in and a voltage-amplifier plug-in could be used to
obtain traces of I. and V. as shown in the top two
traces of Fig. 4. Then, by using the short and simple
program that follows, the power may be quickly com-
puted and displayed along with an appropriate scale
factor (bottom trace).

LIST

REMARK PDP-11 APD BASIC VERSION 001

100 STATUS 250, 17
110 FOR I=1TO 10:NEXT|
120 LET PD=PA*PC
130 DISPLAY WA, WC, WD, V1,V3,” " ,81,” " V4
140 FOR |=1 TO 50:NEXT |
150 GO TO 100
READY

Line 100 causes the scope to store the outputs of the
current amplifier and the voltage amplifier in memory
locations A and C, respectively. Line 110 is a wait loop
that gives the processor enough time to store all of the
points.

Line 120 multiplies the contents of A and C and
places the result (power) in memory location D. Line
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130 causes the oscilloscope to display the waveforms of
L. (waveform A), Ve (C), and power (D) along with
their scale factors in a specified format.

Line 140 allows time for viewing before allowing the
program to proceed to line 150 which causes the whole
process to begin again. ‘

Since the program begins with line 100, pushing pro-
gram call button number | causes the program to start.
It will loop indefinitely until stopped by pressing button
15, the RESET button.

The fast and visible Fourier transform

One of the most attractive features of the Digital Pro-
cessing Oscilloscope is its ability to calculate and dis-
play the Fourier transform of any acquired waveform.
Figure 5a, for example, shows an expanded view of a
burst of a low-frequency sine wave. The signal shown in
the photograph was actually acquired and stored at a
sweep speed of 20 milliseconds per division. It was then
expanded to enable it to be shown in greater detail.

The following two-line program is all that is required
to transform the signal into magnitude and phase com-
ponents in the frequency domain.

100 FFT PAB,C

110 POLARB,C,PB,PC

Line 100 causes the fast Fourier transform (FFT) al-
gorithm to be applied to the signal stored in memory lo-
cation A, resulting in 512 complex points which are sep-
arated into real and imaginary waveforms stored in
arrays B and C, respectively. Line 110 converts the
transform waveforms from rectangular coordinates to
polar coordinates, and stores the magnitude and phase
waveforms in memory locations B and C, respectively.

The displayed results (Figs. 5b and 5c) are as ex-
pected. The time-domain waveform is a 9-ms burst of a
sinusoid of frequency slightly less than 1 kHz. It can be
thought of as the product of a rectangular pulse and a
continuous sine wave. Since multiplication in the time
domain corresponds to convolution in the frequency do-
main, the transform is a (sin x)/x waveform convolved
with an impulse at the sine wave frequency—that is, it is
shifted so as to be centered at the frequency of the sine
wave. The phase information is displayed modulo 27;
this is why discontinuities appear at points where the
phase angle changes rapidly with frequency.

Computing through the noise

Pulling repetitive signals out of noisy backgrounds by
averaging them is not a new technique. But it has prob-
ably never before been quite so easy to do as it is with
the Digital Processing Oscilloscope, as shown in Fig. 6.
Figure 6a shows a single trace, and the signal, a pulse, is
barely visible in the noise. After averaging the pulse a
thousand times, the greatly improved signal of Fig. 6b is
obtained. Note the automatic scaling for best display
resolution. Then, as shown in Fig. 6c, the oscilloscope
has measured and displayed the rise time and average
power into a 50-ohm load of the signal. The markers
show the 10% and 90% points picked by the computer.

While a complete Digital Processing Oscilloscope, in-
cluding a minicomputer, can cost anywhere from about
$18,000 to about $29,000, without plug-ins, it is worth
noting that the owner of a 7704A oscilloscope with an
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6. Signal averaging. Single pulse is barely visible in the noise (top)
After averaging it 1,000 times, display is enhanced (middle). Rise
time and power are calculated and displayed on CRT.

appropriate set of plug-ins and a PDP-11 minicomputer
is well on his way to having an operating oscilloscope
with brains. The Tektronix P7001 Processor unit costs
$5,200. and the least expensive software package—APD
BASIC I—costs an additional $650. Added to this is the
cost of an 1/0 device like a teletypewriter. O
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Dependable Beckman ECL terminator
networks are specifically designed for, and
compatible with, the following Emitter
Coupled Logic families:

+ Motorola MECL 10,000 Series

« Signetics 10,000 Series ECL

» Fairchild 95K and F10K Series ECL

+ Texas Instruments Series

SN10000 ECL
+ National Semiconductor 10,000
Series ECL

Each Beckman ECL terminator net-

work utilizes thick film resistor materials

Rsi Rsi Ps{ Rsi Rsi Rs
R
c . €

- ¢ 5 ’ —p——

E@E|= Terminzto

with layouts specifically designed for low
inductance and the high speed require-
ments of ECL systems. Where possible,
the terminator networks include 0.01 pF
decoupling capacitors.

Each network is capable of operating in
a +85°C still air environment at standard
ECL voltage levels and tolerances without
heat sinking.

For complete technical data, contact
your local Beckman/Helipot representa-
tive or write to Beckman Instruments, Inc.,
Helipot Division, 2500 HarborBlvd.,
Fullerton, Calif. 92634.

Beckman-

HELIPOT DIVISION
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You can buy an IBM 360.
Or you can hook your mini to a

12,500 DIVA Dual Disc Orive System
and sauve $B7,000.

Maximize. DIVA'S
Dual Disc Drive System,
DD-11/2, will give your

minicomputer the ca- y/
pabilities found in ¥~ ;

maxis costing any- - * Expand. The mix and match multiple controller permits
the simultaneous operation of up to four disc drives (each

additional drive, $4650). The controller fits inside the
minicomputer and becomes a part of the main frame.

where from $100,000 to
$400,000. DD-11/2 provides total
operational flexibility.

-

Use one. Either drive
can be used separately
for the storage and

retrieval of up to 58
million bits, 7.25 million Removable. Both packs can be

; removed from each drive, permitting
8-bit bytes of data. maximum on-the-shelf storage
capacity.

Use two. Or both drives can be used
together, doubling the capacity; 116
million bits, 14.5 million bytes. With
two drives you can copy, transfer,
integrate — perform any dual unit
function. One drive is always in
reserve. Things won't come to a
dead stop.

Perform. DD-11/2 has great per-
formance characteristics, too: a
transfer rate of 156,000 bytes/second,
an average access time of 35 milli-
seconds, 30 seconds to operating
speed, 10 seconds to stop.

Free. Send for
complete details on
DD-11/2 and learn
how you can multiply
your mini's memory
and speed. We'll send
you a booklet which
contains descriptions
of eight other complete
DIVA systems, along
with information on
discrete components.

Industry’s source for disc systems.

Everything. Interface for most minis is standard.

The few that aren’t can be custom provided. All Consult. If you want fast action, call George D.
interconnecting cables, I/O driver software, system Roessler at 201-544-9000. He'll tell you how to
diagnostic software, and DIVA’S 90-day full warranty, get the most from your mini for the least cost.
effective anywhere in the world, are all part of the m Or write. DIVA, Inc. / 607 Industrial Way West /
DD-11/2 system. Eatontown, N. J. 07724 / TWX 710-722-6645.
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Functional redundancy assures
greater system reliability -

Two parallel electronic systems are more than twice as reliable as one
alone: but even greater reliability can be achieved if the system is
partitioned into functional blocks and thcose blocks are made redundant

by Roy J. Hughes Jr., General Dynamics, Electronics Division, Oriando. Fla.

O A popular technique for upgrading the reliability of
an electronic system is simply to place two identical
units in a parallel configuration, one operational and
the other in standby. This redundancy gives the pair
more than double the reliability of the single unit. How-
ever. failure in one of the two parallel units throws that
entire unit out of action.

A more efficient solution is to partition the system
into functional blocks and make each block parallel-
redundant. This creates two parallel sets of functional
blocks, the outputs of each pair of blocks being cross-
strapped to the inputs of the succeeding pair. Reliability
1s increased because if one block in a set fails, the other
blocks in that set can still be used.

Application

In a pulse-code-modulated (PCM) encoder proposed
for the Air Force’s Fleet Communications Satellite pro-
gram, such functional partitioning reduces the probabil-
1ty of failure by a factor of three or four compared with
conventional parallel standby redundancy designs, yet
only 7.5% more components are required. Moreover,
compared with a triple standby redundant version (one
with two units in standby), the functionally redundant
system requires much less circuitry, and even so it

achieves greater reliability over the long term.

The pCM encoder is illustrated in Fig. 1. [t samples
both analog and digital information in real time with
time-division multiplexers. The analog data is encoded
to digital form and formatted with the digital data and
synchronization information for data recovery.

A reliability model of the encoder with each of the
main functional areas and its failure rate is shown in
Fig. 2. Failure rates are calculated by conventional
methods for each function. Total encoder failure rate is
simply the sum of the failure rates of cach functional
block.

Numerous tradeofls determine the number of func-
tions to be isolated. However. as will be seen later in
partitioning for functional redundancy. it is generally
desirable to structure the model so that the reliability of
each functional block is approximately the same. Other-
wise. one particularly unreliable functional block has a
dominant effect on the total system reliability. and the
capability of switching between parallel redundant
functions elsewhere in the system becomes relatively
meaningless.

For this reason. the more reliable analog-to-digital
converter and the bilevel multiplexer have been lumped
together so that they form a single function. So also do

1. Typical subsystem. A PCM encoder is a good example of an electronic subsystem that can be readily partitioned into redundant func-
tional blocks for enhanced reliability. Photo shows hardware required for the paraliel-redundant encoder now used.
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2. Nonredundant model. Reliability model for the nonredundant encoder shows its vulnerability to failure. Total failure rate (which in this
case is 14,491 x 10-* failures per hour) is the sum of the rates for each functional block.
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3. Functional redundancy. Reliability model for the functionally partitioned encoder cross-straps outputs of one stage to inputs of sub-
sequent stages. Additional circuitry is needed to control the redundancy configuration through appropriate command switching. This added
circuitry increases failure rates in some functional blocks over those in the model of Fig. 2

the formatter and the timing and control circuitry.

Consider first the case of a nonredundant configura-
tion. The total failure rate of the operating encoder is
the sum of the individual component failure rates. In
this case, the rate is 14491 X 10 failures per hour.

Reliability analysis

System reliability. or probability of the encoder’s sur-
vival al some time in a given mission. is calculated
from:

Rg = e (1)
where A = the failure rate in failures per hour. and
t = mission operation time. in hours.

The typical power-on operational time of the encoder
1s 5% of the total mission time. Inactive component fail-
ure rates (for components in a power-off or standby
state) are estimated at 10% to 50% of the active failure
rate. For the present example. a 50% figure will be as-
sumed.

Thus, with an operational duty cycle of 5%. the fail-
ure rate becomes:

A= ()\. sinn +)\.,nl,,n)/l

=[Aon(0.05t) +0.5A,,(0.950))/1 = 0.525\,, (2)
where A,, = failure rate of components in powered
state
Aol‘l‘ = 0~5>\on
ton = 5% of mission time t
L = 95% of mission time t
Substituting equation 2 in equation I, we get:
Ry = e—0-525ht (3)

Now consider two encoders in parallel standby re-
dundancy. The operating unit has a compound failure
rate of A, while the standby unit has a failure rate of \»
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after it begins to operate. but otherwise has a failure
rate of A3. The reliability of such a configuration is: !

Rp = e + [A1/(A) + A3 - Ag)][e2te—Pr+ran] 4)
where Rp = probability of survival of the two units in

parallel
1 = Az, since both units are identical
Az = 0.5A

The parallel standby redundant configuration, how-
ever. 1s inefficient since the operational circuitry that is
not affected by a failure may no longer be used. It is
more efficient to partition the system circuitry function-
ally into smaller blocks of circuitry that can be activated
on command. and so make the encoder redundant at
this functional-block level. The reliability model of an
encoder that has been partitioned in this way is shown
in Fig. 3.

With the encoder partitioned into six parallel-redun-
dant functional blocks. it can now be configured into 28,
or 64 possible combinations of functions to circumvent
failures should they occur. Functional sections are acti-
vated by power switching. The reliability for each paral-
lel stage is calculated using equation 4. The total system
reliability is the product of the reliabilities of each of the
six stages.

Note that in Fig. 3 the failure rates in some functional
blocks have increased over those in the model of Fig. 2.
These increases are due to the additional circuitry re-
quired 1o process the redundancy configuration com-
mand word. to swilch power to activate functional
blocks. and to provide fail-safe cross-sirapping of sig-
nals between blocks. Overall, a 7.5% increase in compo-
nents is required in this case.

The reliability for the functionally partitioned enco-
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der is compared with the parallel redundancy configu-
ration in Fig. 4 for mission times of up to ten years. As
the graph indicates, functional partitioning achieves a
very significant improvement.

The reliability of a triple redundant configuration
(three units in parallel) is also plotted. Here, a marked
improvement over parallel redundant configurations is
also achieved, but the hardware, weight, and cost are in-
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TANOBY 1

REOUNDANCY
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PARALLEL
STANOBY
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4. Reliability comparisons. By functionally partitioning an encoder
into six parallel stages, it's possible to increase its reliability even be-
yond that achieved by placing three encoders in standby redun-
dancy. At the end of a ten-year mission, the probability of success of
such a functionally partitioned encoder is 0.9265

creased approximately 50%. And for durations that are
greater than about five years, triple standby redundancy
is still noticeably less reliable than functional partition-
ing.

System features

The organization of a functionally partitioned en-
coder is shown in Fig. 5. Redundancy is controlled by a
serial digital command word from a satellite command
decoder.

A command word initiates operation of electro-
mechanical latching relays, which then switch power to
the functional section to be activated. Such relays have
the advantage over solid-state power switching, in that
they maintain a given redundancy configuration even
after a power on-off-on sequence. Because the relays are
in a normally inactive state, their reliability is approxi-
mately equal to that of solid-state switches.

The state of each latch relay is sampled by the bilevel
multiplexer and inserted in the data as a redundancy
identification word for ground verification.

For increased reliability, the lines that cross-strap sig-
nals between the two sets of functional blocks must be
protected against failures in one block that could affect
the operation of its parallel-redundant block. A typical
cross-strapping arrangement (Fig. 6a) connects TTL out-
put gates in functional blocks A and B to TTL input
gates in subsequent blocks A’ and B’. To prevent fail-
ures due to internal shorting to ground at the TTL input
or output, ground isolator circuits are provided to place
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5. Signal flow. Redundant configuration is controlled by added decoding circuitry. Electomechanical latching relays select one of 64 pos-

sible combinations of operating blocks simply by applying or removing
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6. Fail-safe cross-straps. In the TTL-to-TTL interfaces generally used between functional blocks, (a), ground isolating circuits prevent a
short-circuited input (or output) stage from grounding the signal line and so making the corresponding redundant block inoperable. Simitarly,
discrete circuits at the input to a functional block (b) can be isolated by input diodes.

a high impedance to ground when bias power is re-
moved. Each ground-isolator transistor-pair is capable
of isolating eight output (or input) signal gates from
ground.

The diodes in the bias leads isolate the unused power
supply. Similarly, Fig. 8 illustrates cross-strapping be-
tween TTL gates and discrete circuitry. Here. diodes are
used to isolate inputs to the discrete-circuit gates.

Controlling the blocks

In the redundancy control scheme. a six-bit word—
one bit for each functional block pair—selects the de-
sired redundancy configuration. Bits of synchronization
and parity information can be added to the word to re-
duce the possibility of executing a word containing er-
rors. In addition. the command word may be accom-
panied by an enable gate that envelops the command
word. Then the command is executed on the enable
gate’s trailing edge.

Where it is not desired to have a serial command ca-
pability, a counter or stepping switch can be used which
steps through each possible redundancy configuration.
The counter or stepping switch is advanced by a trans-
mitted tone burst. Variations of these techniques which
allow any desired level of error control can, of course,
be employed.

Conventional guidelines for packaging of high-relia-
bility systems should not be overlooked. Of course. the
fact that all the circuitry of the functionally redundant
encoder i1s packaged in a single housing, in addition to
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decreasing weight and size, also reduces the require-
ment for relatively unreliable interface connections.

In many cases, the circuitry allocated to a printed-cir-
cuit board is limited by the number of functions to be
carried on and off the board through a single edge-
board connector. Hard wiring of input and output sig-
nals circumvents this problem and at the same time in-
creases reliability. Therefore, in high-reliability systems
like the encoder. hard wiring of interfaces is preferred to
the use of edge-board connectors.

The encoder described has been proposed for
FLTSATCOM, the Air Force’s next communications satel-
lite program. A similar system has been proposed for
the NATO-3 communications satellite, which will also
be administered by the U.S. Air Force. And the use of
functional redundancy partitioning seems certain in fu-
ture satellite programs, both military and NASA, espe-
cially with a trend toward longer missions with higher
investment stakes.

Reliable equipment making use of functional redun-
dancy partitioning could also be incorporated into a
number of terrestrial military communications systems,
where a combat mission’s success depends on uninter-
rupted communications links. Even in industrial elec-
tronic systems, a successful effort in reliability engineer-
ing can pay off handsomely in terms of lower main-
tenance costs and downtime. |

REFERENCE
1. Igor Bazorsky, ‘‘Reliability Theory Practice,” p. 118, Prentice-Hall Space Technology
Series, 1961
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Selecting the optimum
Circuit-poard package

Faced with the alternatives of using wire-wrapped or printed-circuit
panels, the packaging engineer’s choice can significantly lower costs
of engineering design, plant production, and field maintenance

by Max Peel, Texas instruments Connector Products. Attleboro Mass

[J Somewhere in the design phase of an electronic
product. the packaging engineer enters the picture and
begins to develop the assembly drawings. the parts lists,
and the detailed parts drawings that will specify the fi-
nal assembled package.

Before he began his effort, things were simpler. The
circuit designer had been penciling his changes on a
schematic. There was no formal or detailed documenta-
tion that required changes.

The entry of the packaging engineer into the design
phase is the first step in expanding the documentation.
and as a result, making any change becomes more ex-
pensive. Circuit and package changes begin to affect
each other. and each change may mean revising many
drawings and parts lists. In short. dollars are spent that
had not been budgeted.

But frequently these expenses can be mimimized by
designing around wire-wrap modular packaging panels
that can withstand many circuit modifications with only
slight impact on design and tooling costs. Often one
such panel can serve as a common foundation for many
deliverable products. One version is the pin-in-board
panel (Fig. 1) and another is the socket-in-board panel
(Fig. 2). These panels frequently prove more econom-
ical than printed-circuit boards.

Both the pin-in-board and socket-in-board packaging
techniques are highly versatile for several reasons: the
component side of the panel will accept a variety of
pluggable devices such as dual in-line integrated cir-
cuits, IC sockets, and component-mounting platforms.
These platforms (Fig. 3) permit such discrete compo-
nents as resistors, capacitors. and diodes to be plugged
into the board.

On the back of both pin-in-board and socket-in-
board panels are mounted conventional 0.025-inch-
square wire-wrapped pins. The user can interconnect
them to establish the circuits he desires. And often in-
ventory can be sharply reduced by stocking several of
these standard panels.

For example, one designer developed 25 deliverable
items from only one board-and-socket arrangement.
When needed. the board is withdrawn from inventory
and wired according to the appropriate wire-wrap pro-
gram to become one of the 25 systems. Then the desired
ICs and other discrete components are plugged into the
appropriate sockets.

If printed-circuit boards were stocked instead, it is
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probable that each board would become only one prod-
uct. Therefore. if a manufacturer designed 25 systems
around printed-circuit boards, he would probably re-
quire a unique board for each product.

Is it economically desirable to employ wire-wrap sys-
tems, or will it be better 1o turn to pc boards? A number
of variables must be considered in making the decision.
Part of the choice concerns whether or not the ICs
should be plugged into sockets or should be soldered in
place. If the decision is to go pluggable, then the de-
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1. Pin-in-board. For dual in-line-device mounting, low-profile board
(0.060 inch maximum above panel) may be wired on the back for
varying circuit applications. Board is priced between 85 cents and
$1.50 per device, based on two devices per square inch.

2. Socket-in-board. More economical than the pin-in-board—60
cents to $1.25 per device, based on two devices per square inch—
this cost advantage can be realized at a sacrifice of profile (0.285
inch maximum above the board)
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TABLE 1.

IC DEVICE PLUGGABILITY VERSUS REPAIR FREQUENCY

TABLE 2.

SAMPLE UNIT REPAIR COST CALCULATIONS FOR
PLUGGABLE AND NONPLUGGABLE SYSTEMS

Frequency of IC replacement

ICs per board High Moderate Low
Upto 25 Yes Maybe No

25 to 100 Yes Yes Maybe
Over 200 Yes Yes Yes

signer can next cxamine the options of the wire-wrap
board versus the printed-circuit board. If soldered-down
devices are selected, the printed-circuit board is the only
way to go.

How many devices?

As a starting point, the number of ICs required per
board can determine the advisability of field-replace-
ment of IC devices, hence, whether or not pluggable
component design is warranted. For a board containing
25 or fewer ICs, and where anticipated frequency of re-
pair is low. pluggable devices are not warranted (table
1). It is cheaper to throw away a faulty board than to re-
pair it.

On the other hand, pluggable devices begin to make
economic sense for 200 devices or more. even if fre-
quency of repair is low. The reason is that if repair on a
board containing a large number of soldered devices
fails, the entire board. which is probably expensive,
may have to be scrapped.

There is a gray area for panels containing 25 to 200
devices, so the designer must turn to other factors to
reach his decision.

Customers are paying closer attention (o repair costs,
which are growing because of increases in circuit com-
plexity and rising labor costs. Here is an expression that
will determine field repair costs for competing pack-
aging techniques:

(A+B+C+D)

Yield —+ (E+F+G) = Unit repair cost

when:

A = the cost of access to the device for removal from

the equipment

B = the diagnostic cost

C = cost of devices replaced

D = cost of labor for the replacement

Yield = percentage of successful repairs

E = a prorated cost of service-inflicted damage

F = inventory costs

G = obsolescence costs

The term yield indicates the percentage of successful
field replacements of the devices. Less than a 100%
yield can result from inadvertently installing defective
devices or from service-inflicted damage. This yield
term does not include losses due to soldering—these
costs appear as tactor E. Pluggable-system repair vield
is about 99.9% for standard small-scale ICs and about
95% for medium-scale integrated devices.

Factor E is the prorated cost attributabic to solder
damage, like ruining plated-through holes; such dam-
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Factor

[ Nenpluggable | Pluggable

Remarks

A Cost togain
access to defective
iC.

—

(73

S100
\

|

B. Cost to diagnose
and localize mal-
function at a repair
station @ $25 an
hour plus $15 setup
and break down cost.

$16+$40 - $56| $16+520 - S35

Pluggable systems
average less time to
repair because IC
devices can be
easily substituted.

boards that require
scrapping due to
solder damage during
field repair. (Assume
110 10 1s destroyed,
and boards cost

|

|

T T 4‘
C. Cost of devices $2.04 4
replaced: 12 @ |
17 cents each.

- - !

D. Cost of labor to $6.00 | s1.67 Pluggable devices
remove and replace require no solder-
ICs. ing, which speeds
Yield. Effectiveness 90 99y | device replacement.
of repair {losses re- Nonpluggable-
tiect damages and | device repair yields
malfunctions other | are lower because
than soldering | of component
damages to board, damage during
covered by factor E). | soldering.

+ 1
E. Damage factor $25 Zero The 90% repair

yield factor due to
solder damage is a
cost assigned to
each nonpluggable
field repair.

|

$250 each).

F. Inventory costs
assume $10 average
unit inventory cost.
Assume replacement
spares of 5 (40 units)
for nonpluggable and
3% (24 umits) for
pluggable, built for an
800-umt marketable
run. Assume 30 and
20, respecuvely, field
requests for parts
before obsolescence.

( 40 (8250 +$10)| 24 (S250 + $10)

Since damag

30
$346.67

20
=8312.00

—

tactor is zero for
pluggable systems,
fewer spares need
be built.

i

G. Obsolescence cost — | 10 (S250 + $15)! 4 (S250 +$815) |

0.99

= $606.11

parts stocked, but not 30 20 '
shipped as spares, are |
chargeable to the $88.33 - $53.00
shipped spares. Assume
S15 umt inventory
cost until units are
declared obsolete ‘
and scrapped. |
FOR A NONPLUGGABLE SYSTEM
(A+B+C+D)
Unit repair cost vield +{E+F+G)
+ .04 +$5.00
(SIOO_SS__S 520 __SS , +(S25 + $346.67 + $88.33)
0.90
$640.04
FOR PLUGGABLE SYSTEM
A+B+C+D
Unit repair cost = (—-.——) +(E+F+0)
yield
{S100 + $35 + $2.04 + $1.67) +(S0 +$312.00 + $53.00)
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3. For discretes. Component-mounting platforms, shown plugged
into both socket-in-board and pin-in-board panels, facilitate mount-
ing capacitors, resistors, and other leaded devices.

age renders the entire board useless. This factor is. of
course. zero for pluggable systems.

Factor G is a cost assigned to obsolescence, which
comes about from time (o time as a result of design
changes that require scrapping of spare boards in inven-
tory. Some typical calculations of unit repair cost. with
numbers assigned to all of the factors. appear in table 2.

Downtime

Since downtime is crucial in most systems. it is impor-
tant to examine the impact of pluggable components on
how long the equipment can be expected to be out of
service. It turns out that pluggable systems enable both
faster fault diagnosis and repair than do nonpluggable
systems. Some calculations provide numerical values for
comparing the two types of systems.

For pluggable systems, downtime = K; + (C X D),
where K is the time required for the equipment to be
shut down while making diagnostic tests, replacing
components. and starting up; C is the time required to
remove and replace faulty 1Cs: and D is the number of
devices handled.

For soldered-device systems. downtime = K. +
(A+B+C) X D, where A is the time required to unsol-
der devices and B is time required to solder replace-
ments.

K; will be smaller than K, because frequently the ser-
viceman can localize the malfunction in a pluggable
board by simple device substitution. In fact, it may be
economically desirable to replace all iICs on boards con-
taining only a few pluggable devices.

However. in nonpluggable systems. the dangers that
accompany unsoldering a multiple-lead device discour-
age removal of a suspected faulty IC until the service-
man is reasonably sure that it is indeed the culprit. The
values of K; and K will also be influenced by the size
of the board. and particularly by the number of ICs on
the board.

Which board?

If the designer chooses a pluggable system, the next
question to be resolved is whether to choose a wire-
wrapped or a printed-circuit board. As a starting point,
the designer should consider the quantity of systems
planned for production. This determines the unit device
cost. Figure 4 presents costs for three packaging ap-
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4. Tooling impact. Steep descent of multilevel printed-circuit board
cost curve indicates the heavy tooling-cost impact on the first 800
units. In contrast, tooling costs for pin-in-board and socket-in-board
systems heavily load only the first 200 units.

proaches—the two wire-wrap techniques and solder-
mounting devices on a pc board.

These assumptions were made in generating the
curves:
® Multilayer boards have four conducting layers.
® Cost is based on 100 ICs per board.
® Tooling costs are included.
® Wire-wrap connections on socket-in-board and pin-
in-board assemblies average seven wraps per device.

The slope of each curve in Fig. 4 retlects the impact
of tooling costs on the wire-wrap boards and the mul-
tilayer boards. Since tooling costs are virtually indepen-
dent of production volume. this fixed cost is spread over
an increasing number of devices as volume increases.
For higher-volume production levels, the tooling cost
becomes a proportionally smaller fraction of the unit
device cost.

Because tooling costs are virtually amortized at about
200 units in the pin-and-socket systems. these two
curves nearly level out after that point. On the other
hand. tooling costs for multilayer boards impact unit
costs heavily through the first 800 devices; then the
curve begins to level out, and at 800 it crosses the curve
that represents the socket-in-board systems.

Unit costs are high for devices in multilayer pc boards
for less than 800 units because the original artwork and
subsequent artwork changes. which continue until the
system is debugged. are costly. In contrast, debugging
changes in wire-wrap systems are usually confined to
modifying the wire-wrapping program, and these alter-
ations are less costly than artwork changes.

Above 800 units, the cost per device diminishes only
slightly for all three approaches, and devices used in
multilayer boards become about 10 to 40 cents a unit
cheaper than the pin-in-board and socket-in-board
packaging techniques.

Should the designer consider using multilayer
printed-circuit boards with sockets soldered in place, he
must add 14 to 25 cents a unit above the multilayer
curve shown in Fig. 4 for the multilayer board. g
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How to getitall
under control.

Looking for a better engineering
document control program? Kodak
can help you put the pieces together.

There's a new concept in engineering
document control that uses microfilm as the
key element in the filing, retrieval, and
reproduction of engineering drawings.

You keep your engineering drawings as
well as support data—change notices, speci-
fications, parts lists, standards, etc—on
microfilm, available for ready reference
with microfilm readers.

Modern Kodak microfilming and photo-
reproduction techniques let you go from the
original drawing to microfilm, and then
back to a full-size photographic blowback
for revisions or for the production of inex-
pensive diazo duplicates.

You'll save filing space, reduce retrieval

time, and still have the capability of pro-
ducing full- or reduced-size drawings of
exceptional quality when desired. All it
takesis the right equipment, materials, and
know-how.

Kodak can help you with these. With
microfilmers, film processors, readers, and
reader-printers. With microfilm, and with
drawing reproduction films and papers.
And with the knowledge gained in more
than 40 years' experiencein microfilm.

Send for more information.

Just drop us aline for our brochure on the
engineering document control concept, or
request a sales representative to phone for
an appointment. Eastman Kodak Company,
Business Systems Markets Division, Dept.
DP850,Rochester, N.Y. 14650.

Kodak products for engineering data systems
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Visual zero-beat indicator
uses reverse-polarity LEDs

by Calvin R. Graf
Kelly Air Force Base, San Antonio, Texas

Two light-emitting diodes connected in parallel, but
with opposing polarities. make an inexpensive display
for indicating zero-beat frequency (the frequency at
which a receiver is exactly tuned to the signal being
transmitted). The display can be driven by an audio-fre-
quency voltage from a single-sideband receiver or by
the signal for an rf signal-generator headset. A current-
limiting resistor protects both the LEDs from overload.
When the input frequency is more than | kilohertz
away from the zero-beat frequency, both LEDs appear
to be on all the time. Each one is correctly biased for
half a cycle of the input and shut off for the other half.
As the input frequency comes within about 20 hertz of
zero beat, the LEDs will flicker until zero beat is reached.
Both LEDs then go out and remain out over the width of

the zero-beat-frequency notch, which is about +5 Hz.
While the display is being tuned, LED intensity varies,
since it depends on the low-frequency response of the
audio amplifier being used. If the amplifier can go down
to dc, the circuit can be used to detect the direction of
current flow—each LED can indicate a different direction
for current flow. If red and green LEDs are used, the di-

rection of current flow can be color-coded. O
50 — 100 Q
A%
(72 W)
AUDIO IN
{1 — 3V pk-pk) // //

LEDs: FAIRCHILD FLV-100 RED.
OR MONSANTO MV-5094 RED/RED,
OR MONSANTO MV-5491 RED/GREEN

Zero-beat display. Light-emitting diodes connected with reverse po-
larity provide visual indication of zero-beat frequency. Each LED is on
for only half a cycle of the input. Both LeDs glow or flicker until zero
beat is reached, when they go out. The zero-beat notch is +5 hertz.

Computer plots curves
on standard printer

by David Klein
Automation Industries Inc.. Vitro Labs Division, Silver Spring, Md.

Although most computer facilities contain digital plot-
ters, curves are frequently plotted by hand because us-
ing a digital plotter requires additional programing and
turnaround time. A Fortran subroutine, however, en-
ables a standard printer to plot curves directly.

The Fortran subroutine of Fig. | can print any num-
ber of curves simultaneously, although only 12 different
symbols (one is a blank) are provided in this instance.

PRINTOUT INTEGER
ARGUMENT DEFINITIONS SYMBOL DESIGNATION

ARG Name of array under which curve data is stored 0 1
ARG2: M dimension of array . <
ARG3: Number of curves 1o be plotted (N dimension of array) X 3
ARG4: Starting point of X axis 4
ARGS5:  Amount X should be incremented 5
ARG6: Final value of X (end of X axis) 6
ARG7: Name of array in which symbol data is stored D 7
ARGS: Integer indicator — logic O tells subroutine to generate its own linear X axis, logic 1 tells

subroutine that user is generating X axis 4 8
ARGY: Name of array in which user’s X axis is stored (Use logic 0 if ARG8 is fogic 0) Q 9
ARG10:  Value to which ARGS is dimensioned (Use logic 1 if ARGS is logic 0) # 10
ARG11:  Number of data points to be plotted if ARGB is logic 1, otherwise logic O S 1
ARG12:  Increment in which X-axis values are to be printed Blank 12

Electronics/March 15, 1973
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1. Software plotter. Subroutine written in Fortran permits computer
printer to plot directly up to 12 curves at the same time. Since one of
the printout symbols is a blank, one of the curves can be made invis-
ible. The X axis can be scaled in a number of ways, even with a spe-
cial function, such as a logarithmic curve. Points of intersection be-
tween two curves are noted by the $ printout symbol.

The X axis can be started or stopped at any value and
incremented by any amount. In addition, the user can
specify at what increment the X-axis values are to be
printed out.

Also, an option is included that allows the user to se-
lect any function he wishes to scale tue X axis—for ex-
ample, a logarithmic function. When this option is used,
the fifth argument of the call statement positions the Y
axis within a window around zero that is within 25% of
the X increment. The other argument definitions and
the 12 printout symbols are listed in the table.

X-axis scaling is determined by the maximum and
minimum data values of the first curve to be plotted.
When these data points are all positive or all negative,

120

the program will position the X axis at the top or bot-
tom of the printout page. When the data values are
both positive and negative, the X axis is printed in the
center of the printer field allocated for the graph.

The user can scale the Y axis to a value larger than
the maximum value of the desired function by filling
the plotting-data array for the first curve with a function
that will be scaled by the program according to the de-
sired maximum and minimum values. Since this func-
tion is not the desired curve, it can be printed with the
blank printout symbol so that it will be invisible. But
whenever it crosses either the X or Y axis, it will blank
out the printout symbol for that axis.

If the X and Y values of any two curves are the same,
the $ symbol is printed, unless one of the curves is invis-
ible. The invisible curve, then, can also be used to blank
selected portions of a function.

The user’s main program must include:

8 A call statement, for example, CALL PLOT (ARG,
ARG2, ..., ARG12).

® An INTEGER array dimensioned to 12.

® A REAL*4 array dimensioned N, M, where N is the
number of curves to be plotted, and M is greater than or
equal to the number of data points.

A symbol to plot each curve is designated by an inte-
ger stored in array ARG7. The table shows each printout
symbol and its associated integer callout. If the array is
called NSYM and two curves are to be plotted with
NYSM(1) = 12 and NYSM(2) = 3, then the first curve
will be invisible, and the second will be indicated by X.

Figure 2 contains a sample of a main program calling
in subroutine PLOT to graph four curves simultaneously.
The resulting printout of three cosine functions (print-
out symbols 0, X, and +) and a single sine function
(printout symbol *) is also shown. When any of the
curves intersect, the $ symbol is printed.

It is best to retrieve the data generated for subroutine
PLOT on a high-speed printer that has a 132-character

B — e
DIMENSION A(Y4,200),:sv4(12),R(2,100),XRAY(100)

SAX=6.28

START=-6.28

DO 200 M=1,130
A(1,M)=COS(START)*2,0
A(2,M)=SIN( START)
A(3,M)=COS( START*0.3) |
A(L,M)=COS( START*3.07)*2.0
START=START+0.1
CONTINUE
DO 250 N=1,k
NSYM(N)=!
CALL PLOT(A,200,4-¢,28,0.1, SAX,NS,0,0,1,0,10)
X=1.0
HRADR=50.,0
QRH=SQRT(HRADR)
DO 300 N=1,100
XRAY(N)=10, 0%*X
R(1,N)=300.0
R(2,N)=1.23*( SRR+ SRRT(XRAY(N)))
X=X+0,05
300 CONTINUE
nusy(1)=12
nsni(2)=7
CALL PLOT(R,100,2,0,0,40,0,100000,0,NS1M, JXRAY,100,76,2)
STOP
END

200

\ 250

2. Calling in the subroutine. Sample program shows how subrou-
tine PLOT can be used to obtain graph of four curves simulta-
neously. There are three cosine functions (represented by symbols
0, X, and +) and a sine function (represented by the * symbol).
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field. If the field is smaller. the format statements can be
appropriately modified. A teleprinter terminal can be
used for data retrieval. but the subroutine uses a car-
riage typeover control to which this type of terminal
does not respond. As a result. a teleprinter leaves a one-
space break in the plot where the Y-axis values are

Electronics/March 15, 1973

printed out. If the plot begins with the Y axis (the first
curve being plotted has an initial X value of zero). then
this limitation does not apply. O

Engineer’s notebook Is a regular feature in Electronics. We invite readers to submit origina!
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.
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1-k RAMs nudge
shift register
in display refresh

Technician supply
drying up?

Need a third eye?
Use a LED

Quick switch

Manual helps keep
track of software

How to attack the
TTL-ECL interface

Engineer’s newsletter

Now that 1.024-bit random-access memories have come down in price
to the $3 or $4 level in big buys, designers of terminals should check out
the idea of using them for display refresh. Shift registers are the usual
way to do the job. but RAMs are faster and more flexible. For example,
a l-kilobit RAM whose address is counter-cycled makes a dandy vari-
able-length shift register, just right for a display-refresh application.

Circuit designers had better get their soldering irons ready because soon
they may be building their prototypes as well as designing them. Fewer
technicians will be coming down the pipeline, according to a recent
survey conducted by the Engineering Manpower Commission of Engi-
neers Joint Council. The Commission estimates that, overall, first-year
tech enrollments were down by 2% and second-year enrollments down
by 6% last year. Some schools have even dropped their technology pro-
grams.

Here's a cute idea from NASA that’s so simple it hurts. When you really
must know the instant a warning light on a bench prototype goes on,
tape a phototransistor or photodiode to the light and hook it up to a bell
or, better yet. a relay off-switch.

Those of you who design a system first and fish around for the right
switch at the last minute should hang a new designer’s prototype kit on
the bench. Offered for $17 by Cherry Electrical Products Corp..
Waukegan. IIL. the kit features 32 popular switches worth $69, includ-
ing snap-action. thumbwheel/leverwheel. keyboard, and crosspoint
switches. What's more, the firm will replace items used off the board
this year without charge.

Starting in April is a new reference service for data-processing man-
agers, who surely can use all the help they can get keeping the software
flowing. Monthly portfolios. called Data Processing Manual for Com-
puter Operations and Management. will cover six subjects: general
management: administration: system development: standards. prac-
tices and documentation: operations. and technology. Annual price for
portfolios and desk-size binder: $125 before March 31. $150 after.
Write to Auerback Publishers Inc.. Dept. 10503. 121 North Broad St..
Philadelphia. Penn. 19107,

If you've been itching to upgrade a TTL system with some fast ECL cir-
cuits but have hesitated for lack of decent buffers. you can take heart.
Semiconductor manufacturers are busy tooling ECL-to-TTL interface
circuits that will give peripheral TTL data entry to ECL processors, and
vice versa. For example. Motorola’s new 10124 and 10125 quad trans-
lators (+5-volts power supply) will interface data and control signals
between ECL and the saturated logic sections of a digital system and do
it with an insertion delay of only 5 nanoseconds. Quad translators 1067
and 1068 will move it the other way.

Electronics/March 15, 1973



If vou're faced with complex semiconductor mask generation problems, try
Applicon. The complete artwork system. The workhorse that fits into your
clesign-layout-maskmaking cycle with natural graphics.

An Applicon graphics processor lets you feed in rough sketches, work out
engineering changes, make circuit refinements on line, and then convert your
design into production quality IC masters. Ready for working masks. From
rubylith or glass. Twice as fast. Far less tediously than conventional methods.

And at less cost. In fact, the savings can pay for the equipment in 8-12
months. And with your present staff. Your draftsmen will be using their
Applicon efficiently in a matter of days. Plus, your system can be tailored to
your needs with up to 8 different graphic activities. Or, if your workload
requires only one work station now, you can add more later as your design
load grows.

So, when your business depends on IC masks like this, try cutting the
make-ready time in half. Try Applicon. Write Paul Schmitz, Applicon, Inc.,

22 Third Avenue, Burlington, .
Massachusetts, 01803. Or call g L I CD
(617) 272-7070.
INCORPORATED
Circle 123 on reader service card
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[ oo ;- 0550
Display Snap-On o
4 or 5 digit DC
Display Snap-On ——
4 or 5 digit DC/ACIOHMS
Display Snap—On
4 or 5 digit Sensitive DCIDC

CURRENTIOHMS

Display Snap-On _l_
4 or 5 digit DCIAC/IOHMS

() setweaTY - PaCkanD 34784 OCVDCA N METER
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— lets you match your exact needs
and budget. Any combination can
grow with battery pack ($200) or
BCD ($175). Contact your local
HP field engineer. Or, call Hew-
lett-Packard, Palo Alto, California
94304. In Europe: HPSA, P.O.
Box 85, CH-1217 Meyrin 2,
Geneva, Switzerland. In Japan:
Yokogawa - Hewlett - Packard,
1-59-1, Yoyogi, Shibuya-Ku,
Tokyo, 151.

4 digit $4‘75 ;

DC Voltmeter | —
5 dicit T ()() HEWLETT hp; PACKARD

DIGITAL VOLTMETERS

4 digit $600

Multimeter 5 digit ‘5825 093/45

4 digit $875

Multifunction
Meter 5 digit $1 100

(W %
’

347704 BATTHAY WODAT

Portable i« 3800

Battery ——
Multimeter s divir $ (25

Pack —

t 182303
Sl BCD Data i 1050

BCD Center  5divir 312778
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We just outnumbered all the
other function generators.

They don’t have numbers at all. Just marks on a
dial. The brand new Wavetek 147 has numbers
Numbers like 4.53 kHz. Or +2.83 V. Because it
has the first digital display ever to appear on the
face of a function generator. And those numbers
cover a sweep range to 10 MHz.

But numbers aren’t everything. So the 147 has
more: precise resolution of sweep start and stop.
Manual as well as electronic trigger control. A single
dial for coarse and fine frequency control. And a
bargain price of $1,295. If you'd like more informa-
tion, use one of your own digits...and dial Wavetek

s ) ) ) )

"))» )

PWR

-

—

1

* - o

&2
WA ETEK P.O. Box 651, San Diego, California 92112

v % Telephone (714) 279-2200, TWX 910-335-2007
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New Products

Instrument innovations
to be spotlighted at Intercon 73

Storage unit adjusts for analyzer error

Network analyzers are supposed 1o
give accurate measurements of mag-
nitude. phase. group delay. and
other parameters. but like most
other instruments. their measure-
ments are impertect. A television
manufacturer may not require more
accuracy than the analyzer can give
him. but in some applications. such
as communications-relay  stations.
the inherent error of a measuring
system may be important. To im-
prove accuracy by offsetting the el-
fect of these errors. General Radio
Co. will introduce at IEEE Intercon
73 the model 1716 reference-stor-
age unit as an accessory to the com-
pany’s model 1710 rf-network
analyzer.

Basically. the 1716 consists of a
semiconductor memory with 256
8-bit words. an analog-to-digital
converter, and a simple arithmetic
unit. The errors inherent in the
analyzer are determined by hooking
up the 1710 to a dead short and
seeing how much the frequency re-
sponsc varies from a straight line.
This error. as a function ot fre-
quency. is stored in the RSU’s
memory. The arithmetic unit sub-

tracts these svstematic errors before
the outputis displayed.

While GR sees the 1716°s main
use as error correction. the instru-
ment can also compare measure-
ments or do limit-testing—the limits
or comparisons are simply stored in
memorv—and do go/no-go testing.
It can also digitize analog measure-
ments and can be used as an a-d
converter if the user wishes.

At $1.600. the 1716 is considera-
bly less expensive than computer-
operated units that can cost from
$22.000 10 more than $100.000. in-
cluding analyzer. GR claims it is also
cheaper than competing units that
are not computer-oriented. which
start at about $2.000.

The unit aceepts an input range
of I to 4 volts from anv source. and
it takes both sweep inputs from 10
milliseconds 1o 10 seconds and sig-
nal inputs of *0.5 v. as well as dig-
ital input. Up to 256 sample points
can be taken. which the a-d con-
verter breaks down into digital
numbers representing. for instance.
amplitude. Output resolution is
0.25% of full scale: for example. a
[requency-response flatness of 0.023

decibel can be achieved over the full
500-megahertz operating band of
the 1710. That accuracy is roughly
100 times better than the 1710
achieves when operating alone.

The 1716 1s designed to be used
with GR's own network analyzer.
but the company says it can also be
used with those made by other com-
panies, as well as with multimeters.
bridges. and other instruments. “lt
can be used with anybody's equip-
ment. regardless of what it is mea-
suring.” says a spokesman, “as long
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New products

as it is given the right signal.”
However. GR expects the bulk of

the sales will be for use with the

1710. Anyone looking at higher fre-

quencies will be interested in the
unit. GR thinks. including manufac-
turers of communications equip-
ment and crvstals. '

5'2-digit banel meters to bow

A unique line of 5':-digit panel me-
ters will be unveiled at IEEE Inter-
con 73 by Data Precision Corp.
Called the series 3.000. the DPM is
essentially a lower-cost. stripped-
down version of the company’s
series 2.000 digital multimeter. The
new meter comes in five standard
models with full-scale voltages rang-
ing from *100 millivolts 1o *1.000
volts. Pricing is $645 each for all the
meters, except the 100-mv unit.
which goes for $695.

Built around the company’s
Triphasic a-d converter. the series
3.000 meters all have automatic
zero-setting. which not only elimi-
nates offset errors. but reduces drift.
as well.

The Maximum error for all of
the meters except the 100-mv unit is
+(0.007% of reading + 0.001% of
full scale + 1 least significant digit).
For the 100-mv meter. the figures

are *(0.008% of reading + 0.004%
of full scale + 1 digit). All of these
figures are specified by Data Preci-
sion for six months at a temperature
of23 =5 C.

To make sure that all of this accu-
racy is not wasted. the DPM has a
true-ditferential. floating. guarded.
bipolar input sec-
tion. completly iso-
lated from the
power supply and
digital circuitry.
Although the meter
can handle bipolar
signals and indi-
cate polarity auto-
matically. 1t does
not suffer from
tracking errors in
polarity reversals
because it uses only
one zener reference
element. regardless

Price of the 1716 is $1.600. Deliv-
ery. from stock. is to start in April.
General Radio Co.. 300 Baker Ave., West
Concord, Mass. 01781 [364)

of the polarity of the voltage that is
being measured.

Input impedance is greater than
1.000 M€ on the three lowest ranges.
and is equal 1o 10 M2 on the two top
ranges.

Data Precision Corp., Audubon Road

Wakefield, Mass. 01880 [365]

Under-$3,600 generator has digital display

Digital frequency readout in an
am/fm signal generator priced be-
low $3.000 is offered by Boonton
Electronics Corp.. Parsippany. N.J.
in the just-into-production model
102A. In its design. Boonton was out
to “capture a fair share of the fm
market. but not in an $8.000-to-

ERESNE 02-A FM-AM SIGHAL SERERATOR
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$10.000 generator.” says stafl engi-
neer Ray Polen. The company is
counting on the price level (under
$3.000) plus some attractive design
features. The generator has a true-
peak-reading modulation meter. an
fm generator that provides at least |
megaheriz of deviation at the low
end of the frequency band. and a
variable-inductance tuned oscilla-
lor.

Applications include measure-
ments for mobile-radio. entertain-
ment. navigational aids. telemetry
svstems. and communications
equipment.

The model 102A has a five-step
frequency range of 4.3 to 520 MHz.
displayved to 100-Hz resolution on a
six-digit  light-emitting-diode  dis-
play. Stability is specitied 10 parts
per million per [0 minutes after a

two-hour warm-up time. which is
fairly typical of such units. But Po-
len claims that the 102A’s stability
has been found to reach this figure
typically after only 15 minutes of
warm-up. and the specification may
soon be changed. Making this quick
readiness possible is a variable-in-
ductance oscillator. rather than the
cavity generator used in more-ex-
pensive units. Polen explains. With
a much lower mass than a cavity
generator. the Boonton oscillator
reaches its stable temperature point
much faster than comparable units.
he points out.

Output of the generator is +13 to
-130 dBm. and worst-case accuracy
is within =2.0 dB. leveling 10 *0.5
dB. For fm operation. the unit is cal-
ibrated from 0 to 300 kilohertz at all
carrier frequencies. and it is true-
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Bendix puts an end
to the bends.

You know the bends. That’s when connector
pins are bent or damaged during mating by
misaligned plug and receptacle.

The bends just can’t happen with Bendix
SJT connectors. Pins are recessed. Stronger,
too. And that makes them 1009 scoop proof.
You get positive protection whether the pins
are in receptacle or plug.

You get five-key polarization, too. And that
makes mismating a thing of the past.

Another key feature: Bendix 1009 SCoop-
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proof SJT connectors conform to the mount-
ing dimensions of low silhouette (JT) series ||
MIL-C-38999 connectors. They're available in
lightweight shell sizes from 8 to 24 with from
3 to 128 crimp type contacts accommodating
wire gauges from 12 to 28.

Now then. Like to put an end to the bends?
Write for our new SJT catalog.

The Bendix Corporation, Electrical Compo-
nents Division, Sidney, New York 13838.

Bendi

Circle 129 on reader service card
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Blacer ramasdirala

cost less,

weigh less,
need less power
and take

less room

than digital
timers

like to tell
the whole story. Our new
booklet is yours, FREE for |

We would you

the asking.

CURTIS

CURTIS INSTRUMENTS, INC.

200 Kisco Avenue, Mt. Kisco, N.Y. 10549
Tel. (914) 666-2971 - TWX 710-571-2163 |
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ter. The model 395 d-a converter
lends itself well to use in the a-d
converter, and dense packing fur-
ther cuts down on size. The 395 is
plugged into a digital card, and all
logic is of the high-speed Schottky
type—"We used the fastest stuff we
could get our hands on,” says the
spokesman. The 395 has a fast settl-
ing time of 50 ns. which. in conjunc-
tion with a proprietary variation of
successive-approximation logic. al-
lows the logic to operate at its high-
est rate, the company says.

The unit uses a clock that auto-
matically varies in accordance with
the bit position. For operation, only
*15 v, 5 v. is necessary, and no
trimming or external components
are required. The 592-10 will oper-
ate over a temperature range of 0 to
70°C with a temperature coefficient

of 50 ppm/°C. Selection of input
signal is through a simple pin inter-
connection. Coding is binary and
fully TTL/DTL-compatible. Dual in-
line pin spacing lets the unit plug
into a standard IC socket.

Price of the ADC592-10 is $895.
Hybrid Systems Corp., 87 Second Ave
Northwest Park, Burlington, Mass. 01803
(367]

Digital synthesizer has 8 ranges

One significant factor in the increas-
ing popularity of frequency syn-
thesizers is the steady reduction in
prices for these stable signal sources
[Electronics, April 24,1972, p. 78]. A
new model at Intercon 73 sells for
$800.

The SI-80 digital synthesizer from
Syntronics Inc. offers BCD pro-
gramability and five-digit frequency
selection in eight ranges from 0.1000
10 9.999 megahertz.

The solid-state instrument puts
out a continuously variable 0-3-volt
TTL-compatible square-wave signal
having frequency accuracy and sta-
bility to within £10 parts per million
from O°C to 50°C. Nonharmonic
spurious output is 70 dB below full
output from 1 hertz to 100 kilohertz

and 60 dB below full output from
100 kHz to 10 MHz. Phase noise is 60
dB below | radian from 0.1 Hz to
100 kHz, 40 dB below 1 radian from
100 kHz to 1 MHz, and 30 dB below
| radian in the range from 1 MHz to
10 MHz.

Settling time of 100 milliseconds
for a 10% frequency step is typical
with the SI-800.

An additional provision is made
to accommodate an external 1-MHz
standard input. Options include ex-
tended output range to .001 Hz and
16 MHz. external dc power input,
and *1 ppm stability from 0°C to
15°C

Price is less than $800 in single
quantities.

Syntronics Ihc., Marlboro, Mass. [362]

Meter provides 5 functions

A full-function digital multimeter
that sells for under $1.000 will be in-
troduced at Intercon 73 by Systron-
Donner’s Instruments division. It
provides five full functions for mea-
suring ac, dc, volts, amperes. and
ohms. Features include lead com-
pensation for resistance measure-

ments, ac voltage response to |
megahertz, an in-line Sperry display
that provides positive indication of
overrange, and 10 ranges of built-in
dcand ac.

The five-function, 26-range model
7205 offers five ranges of dc voltage
to a maximum of *1-microvolt reso-
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CTS 360 Series offers:

Settability of +.03% and
environmental performance
requirements of characteristic
C of Mil-R-22097

» 1.5% average ENR noise
resistance

» 0.5% average CRV
» 1/2 watt @ 70°C

You can choose from an
expanded line of compact
trimmers. .150"— 125" — 100"
in-line terminal spacing and TO-5
pin spacing all available in top
and side adjust. Plus .200” delta
(.100 grid) in top adjust. All
available from your CTS
Distributor. Still the best value in
the industry. CTS of Berne, Inc.,
Berne, Indiana 46711. Phone:

(219) 589-3111.

| |

Gomplete Trimmer Satisfaction
One design...9 pin styles

Still the industry’s best trimmer value
... Less than 5"‘ each in production quantities

CTS corroration

Elkhart, Indiana

A world leader in cermet and variable resistor technology
Circle 133 on reader service Card



Two for one
from
AEL-EMTECH.

When you put AEL-EMTECH to work
for you, you get a lot more than just a
company that has shown itself to be a
precision and proven manufacturer of
quality electronic components and systems.
You get the proven engineering
excellence that assures satisfaction.
Because, if you need it, you can get
AEL'’s engineering excellence. The one that
goes into more electronic components
than any other and the one that helps
make AEL-EMTECH THE manufacturer
for all your needs.
Call or write today for more information
about “two for one” AEL-EMTECH.

ARXL-EMTECH Corporation
A Subsidiary of

A _Merican IBLECTRONIC XsABORATORIES, INC.
P.O. Box 507 e Lansdale, Pa. 19446 ¢ Phone 215/368-2440
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lution with 1.000-volt protection on
all ranges. five ranges of ac voltage
measurement with 500-volt protec-
tion and I-megahertz response. six
ranges of resistance with a max-
imum resolution of | milliohm fea-
turing advantages of four-wire
resistance without the complexity of
four leads. and 10 ranges of built-in
dcand ac to 1.3 amperes.

Overrange is 30% on the large in-
line. in-plane '2-inch display. Input
impedance is greater than 1,000
megohms on the three lower de volt-
age ranges. Common-mode and
normal-mode noise rejection is
oreater than 140 dB and 60 dB. re-
spectively. with 500 volts common-
mode voltage capability.

The price is $995.

Concord Instruments Division. Systron-Don
ner Corp., 10 Systron Dr.. Concord, Calif
94518 [369]

Flexible printer

A serial impact-type dot matrix out-
put printer will be introduced at In-
tercon 73 by Victor Comptometer
Corp.’s Business Products group,
Chicago. Developed for use in fu-
ture Victor electronic calculators. it
can also be used for point-of-sale
systems. instrumentation. data log-
ging. and business machines.

The IPM 130 is fully alphanume-
ric and prints 110 characters per sec-
ond with a capacity of 34 characters
per line. six lines per inch. It can be
used for 5-by-7 or 9-by-7 character
fonts. and will accommodate add-
ing-machine roll paper from 2 9/32
through 3% inches wide. The mech-
anism measures 9% by 9% by 5%
inches. and weighs 5% pounds.

Victor Comptometer Corp., Business Prod-
ucts Group, 3900 N. Rockwell St., Chicago,
. 60618 [370]




““Scotchflex”

Flat Cable
Connector System
makes 50 connections
at atime.

‘SCOTCHFLEX'’ 13 A REGISTEREO TRAOEMARK OF 3M CO.

Build assembly cost savings into your
electronics package with ““Scotchflex’ flat
cable and connectors. These fast, simple
systems make simultaneous multiple
connections in seconds without stripping or
soldering. Equipment investment is minimal;
there's no need for special training. The
inexpensive assembly press, shown above,
crimps connections tightly, operates

easily and assures error free wiring.

Reliability is built in, too, with “Scotchflex”
interconnects. Inside of connector bodies
unique U-contacts strip through flat cable
insulation, grip each conductor for
dependable gas-tight connections.

Electronics/March 15, 1973

“Scotchflex” offers you design freedom,

with a wide choice of cable and connectors.
From off-the-shelf stock you can choose:

14 to 50-conductor cables. Connectors to
interface with standard DIP sockets, wrap posts
on standard grid patterns, printed circuit boards.
Headers for de-pluggable connection between
cable jumpers and PCB. Custom assemblies
are also available on request.

For more information, write Dept. EAH-1
3M Center, St. Paul, Minn. 55101.

““scotchflex”.

- Your systems approach
PANY tO circuitry.
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This problem should take you
about 17 minutes to solve.

v

Four shapes make a perfect square.t So do five.
As an engineer, you should solve this in 17 minutes.*

With P«B's Reed-Triggered Triacs you solve
critical switching longevity and mounting problems.

Controlled and isolated by a reed
relay, these solid state AC switches
provide a modern means for inter-
tfacing DC logic signals and AC-
powered loads such as motors, re-
lays, solenoids and lamps. Expected
life exceeds 1 million operations so
they are especially suited to highly
repetitive applications.

Switching capabilities range from
1.7 to 20 A rms, 60 Hz depending
upon type of package and mounting
method. All have a 1 Form A (SPST-
NO) “contact” as well as an internal
RC network that provides dv/dt sup-
pression. All feature the inherent
long life and the ability to switch
high inrush loads that characterize
thyristors.

ECT Series. Steady-state rms current
ratings (at 25°C) range from 2 to 20
amperes depending upon the method

Immediately.

of mounting. Coil voltages are from
5 to 48V DC. Power requirements
are 290 mW for 120V, €0 Hz opera-
tion and 450 mW for 240V, 60 Hz.
.250” quick-connect terminals are
standard with .187” and .205” also
available.

EBT Series. The solid-state ‘“con-
tact” is designed to carry a maxi-
mum load current of 7A rms, 60 Hz
at 25°C ambient. This series pro-
vides the convenience of octal plug-
in terminals and may be mounted in
a socket having screw terminals.
JDB Series. This fully-encapsulated,
low-profite (.350” height) hybrid will
switch 1.7A AC loads. It is being
used in modern machine tool con-
trols, food packaging equipment and
similar applications requiring DC in-
put and AC out-put switching.

EKU Series. Rated at 7 amperes, 60

Solving switching problems is what we’re all about.

1M 4 . Copyright B Aaral Inc.
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EBT

Hz at 25°C, the EKU is housed in the
versatile KU-style case and has .187”
quick-connect terminals. It may be
mounted direct to a chassis or in a
socket having screw, solder or
printed-circuit terminals. A wide
variety of P&B relays and solid state
time delays are housed in this same
case.

For complete information, call
your local P&B representative or
Potter & Brumfield Division AMF
Incorporated, Princeton, Indiana
47670. 812 385 5251

*Like to try your hand at solving the
puzzle shown above? Ask your P&B rep-
resentative for one.

AMF
Potter & Brumfield



New products

Subassemblies
Active filter
goes to 200 kHz

User-programable modules,

based on state-variable
principle, sell as low as $16

The latest wide-use analog module
to appear on the market. the univer-
sal active filter, is now caught up in
the kind of race that also overtook
operational amplitiers, digital-to-
analog converters. and analog-to-
digital converters. The most recent
entry is the Burr-Brown UAF series.
with frequency response from dc up
to 200 kilohertz, dual in-line pin
configuration, and price as low as
$16 in quantity. Burr-Brown expects
that applications will include com-
munications, test equipment. servo
systems, process control equipment
and sonar.

Active filters in general are
smaller than their discrete counter-
parts, particularly at low fre-
quencies, and also exhibit gain in-
stcad of loss. But user program-
ability is what's expected to make
the UAF a favorite. The user can
stock the basic building blocks in
quantity, then adjust the frequency
response. gain and Q-factor as
needed with four external resistors.
(Many presently available active fil-
ters are pretuned by the manufac-
turer.)

The basic circuitry of the Burr-
Brown modules utilizes the state-
variable principle, in which three
filter responses are simultaneously
available as outputs from a single
two-pole filter element. The three
are low pass. high pass and band
pass; band rejection is also available
by the summing of appropriate low-
and high-pass outputs. The units
can be cascaded to form complex
filter functions with two to eight
poles in such forms as Bessel. But-
terworth, Cauer, Chebyshev, and el-
liptic.

Several varieties of filter are
available. One major series (UAF-
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10) has a full power bandwidth of
10 kilohertz at the low-pass output
for 10-volt signal ranges and is us-
able up to 100 kHz for a *1-v range.
The UAF-20 series can be used to |
megahertz for a 1-v swing. or 100
kHz for 10. Full programing instruc-
tions, including a Basic computer
program. are detailed in a compre-
hensive data sheet.

Both series offer a choice of 1% or
5% frequency accuracy (with 0.1%
external resistors) and +50 ppm/ C
frequency stability. The Q range of
cach series is 0.5 to 500 with stabi-
lities of 0.01% to 0.1%/°C, depend-
ing on the frequency-Q product.
Gain is adjustable from 1 to 100.
Output impedance is 2 ohms for the
UAF-10 series and 10 ohms for the
UAF-20.

Input bias current is 15 nanoam-
peres for the UAF-20. 100 nA for
the UAF 10, with input voltage lim-
ited to 10 v. Inpul resistance is 100
kilohms. The units require £ v at 9
milliamperes. The minimum supply
vollageisat5 v.

Two types of packaging are avail-
able, epoxy and hermetic. Both
have DIP pin spacing. The epoxy
module is rated at -25 to +85°C
and 15 0.76 inch long by 0.18 in. high
by 0.44 in. wide. The hermetic ver-
sion. rated at -55 to +125°C, is
slightly larger. and Burr-Brown says
that it will meet the environmental
tests of MIL STD 883.

Delivery is from stock. with the
lcast expensive 5%, 20-kHz. epoxy
module $16 in OEM quantity. The
200-kHz equivalent 1s $34.

Burr-Brown Research Corp., International
Airport Industrial Park, Tucson, Ariz., 85706
[381]

Dc servo amplifier
puts out 1,000 watts

A lincar dc power amplifier for
servo applications requiring a dc
motor drive of up to 1.000 watts is
designated the DCA 1000. The am-
plilier will output *65 volts dc at 15
amperes peak current. The wide-
bandwidth unit has voltage or cur-
rent feedback and a self-contained
cooling fan.

The DCA 1000 is capable of
1.000-w continuous dissipation at
25" ambient temperature with no
external heat-sinking. Output-cur-
rent-limiting is continuously adjust-
able in the range of 10% to 100% of
rated load. The unit will withstand a
sustained short circuit on output at
rated current.

Bulova Watch Co. Inc.. Electronics Division,
61-20 Woodside Ave.. Woodside, N.Y
11377 [385]

Source-sensor arrays drive
logic ICs without amplification

A family of 9-, 10-. and 12-position
matched-pair infrared source-and-
sensor arrays is designed for mount-
ing and handling in all types of op-
loelectronic recognition equipment.
The arrays can be used to sense re-

flected as well as incident light
through punched holes. Designated
the ST/A series. the units are ideal
for computer peripherals or data-
collection systems, and they drive
logic ICs without requiring amplifi-
cation.

Sensor Technology Inc.. 21012 Lassen St.,
Chatsworth, Calif. 91311 [386]

Transformers handle 10 W
between 40 and 250 MHz

With a total volume of under 4 cu-
bic inches. the AT-10 series of high-
power rf transformers has appli-
cations that include matching an-
tennas to transmission lines or rf
generators to transmission-line un-
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A year ago we introduced 7 new JCM miniature RF coaxial conneclors

that “do the job tor a fraction of SMA prices.

Here, by popular demand, are 8 more.

l

Ly

——

\
1}) E.F.JOHNSON
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balanced impedances. The trans-
formers. with an impedance trans-
formation of 50 ohms to 75 ohms
reversable, will handle 10 watts of

[ 4
acrodyn
@/ e

B —

75
%OHMS AT-10  OHMS

average power bctween 40 mega-
hertz and 250 MHz. VSWRs in and
out are typically 1.2:0 and 1.5:1
maximum. Price in small quantities
15 $39.95 each.

Acrodyne Industries Inc., 21 Commerce Dr.,
Montgomeryville, Pa. 18936 {387]

Filter line offers
narrow bandwidth

A narrow-bandwidth filter. model
K12, has a 3-dB bandwidth of *1%
of center frequency. The bandpass
device offers 30-dB minimum at-
tenuation at 0.94 center frequency

and 1.06 center frequency. The unit
1s available for any center frequency
from 500 Hz to 100 MHz and for any
impedance from 50 ohms to 500
kilohms, depending upon the center
frequency specified. Price is $65.

TT Electronics Inc., 2214 Barry Ave., Los
Angeles, Calif. 30064 [388]

Triple-output power supply
has overvoltage protection

A triple-output modular power sup-
ply. model ZISATIOOTL. features
+15 volts at 100 milliamperes of out-
put and 5 v at 300 mA with no cur-
rent derating over the operating

Electronics/March 15, 1973



"

— A 44

\.L;'a L) General Radio Systems

If you buy or make digital circutts,

it wil pay you to learn why

| you get the best logic analyzers

General Radio Logie Crreuit Analyrers from the folks who introduced

the first logic analyzers.

SHIP
/AORE THAN ONE

- AWEEK

General Radio

Sticklers for Accuracy

300 BAKER AVENUE, CONCORD, MASSACHUSETTS 01742 ¢ NEW YORK (N.Y.) 212 964-2722, (N.J.) 201 791-8990 o BOSTON 617 646-0550 o WASHINGTON, D.C. 301 948-7071 o ATLANTA 404 457.2485
o CHICAGO 312 992-0800 ¢ DAYTON 513 294-1500 o DALLAS 214 234-3357 o L0S ANGELES 714 540-9830 o SAN FRANCISCO 415 948-8233 TORONTO 416 252-3395 o ZURICH (01) 55 24 20
« GR COMPANIES « Grason-Stadler o Time/Data o Techware Computing Corp. » GR ASSOCIATE o Micronetic Systems Inc.
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The fast and easy way
to troubleshoot

This unique, automatic ranging, ac/dc digital multimeter
puts the data right at your fingertips.

The Model 167 Auto-Probe DMM:

e measures dc voltage - 1 mV to 1000 volts

e measures ac voltage - 1 mV to 500 volts rms

e measures resistance - 1 ohm to 20 megohms

e measures current - with optional shunts

e battery operated (line adapter optional)
It's fast (saves time!), it's accurate, and its readout is right
in the hand-held probe.

The Model 167 Auto-Probe DMM — only $325. Send for
more details.

KEITHLEY
INSTRUMENTS
I <; U.S.A.:28775AURORAROAD, CLEVELAND. OHI0 44139
EUROPE. 14, AVENUE VILLARDIN, 1009 PULLY, SUISSE

SEE US AT IEEE INTERCON/73 BOOTH 2309-2311
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temperature range of -25°C to
+71 C. Line and load regulation
for the 15-v outputs is to 0.2%. The
5-v output is electrically floating,
enabling the user to ground either
output terminal to obtain a positive
or negative 5 v. The 5-v output also

has crowbar overvoltage protection.
If a line overvoliage or transient
causes the pass transistor to fail. the
crowbar circuit pulls the output
voltage down. ensuring that the
modules under power will not be
damaged. Price in small quantities
15 $49 each.

Zeltex Inc.. 1000 Chalamar Rd., Concord
Calf. 94520 [389]

Dc power supplies provide
16-binary-digit programing

Computer-compatible dc power
supphes for automatic control from
computers or other high-speed con-
trollers feature programing of 16 bi-
nary digits or 17 binary-coded-deci-
mal digits for bipolar outputs up to
100 volis. Ac input to dc-output iso-
lation is rated at 10,000 megohoms

and 10 picofarads. Output resotu-
tions as fine as 500 microvolts are
available. and any range of full-
scale and step voltages is also avail-
able. including nonlinear step func-
tions. Price is $1.,493.

Moxon Inc., SCR Division. 2222 Michelson
Dr.. Irvine, Calif. 92664 [390]
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The Essential
REFERENCE Th ree

~ DATA FOR

RADIGHFTH Reference Data For Radio Engineers euited by statt of 1t
EDITION 1196 pages, fully illustrated and indexed, $20.00

ENGINEERS Table of Contents
e Bridges and Impedance e Broadcasting and

e Frequency Data

D AND EXPANDED SN MORE INFORMATION N
IMPROVED AND EXPANDED. 5% MORE I ' B o Measurements Recording
Telecommunication o Magnetic Amplifiers o Radar Fundamentals
Recommendations e Feedback Control Systems ¢ Wire Transmission
¢ Units, Constants, and e Electron Tubes e Switching Networks and
Conversion Factors - Electron-Tube Circuits Traffic Concepts
e Properties of Materials « Semiconductors and o Digital Computers
¢ s Components or Parts Transistors e Navigation Aids
e Fundamentals of Networks e Transistor Circuits e Space Communication
/ o Filters, Image-Parameter e Microminiature Electronics e Electroacoustics
Design e Modulation o Nuclear Physics
o Filters, Moder_n-Network- ¢ Transmission Lines e Quantum Electronics
F,ITheO'SY_ Deflan wp . WaRvegmd:as and o Information Theory
. |ll)ers: imple Band-Pass CEEITE o Probability and Statistics
— » Scattering Matrices ¢ Reliability and Life Testin
N e Attenuators e Antennas Miscell o D &
3 e Magnetic-Core ¢ Electromagnetic-Wave * viscellaneous ata .
S Transformers and Propagation » Fourier Waveform Analysis
S Reactors « Radio Noise and * Maxwell's Equations
3 e Rectifiers and Filters Interference e Mathematical Tables
~ - -
s Audio Cyclopedla by Howard M. Tremaine
g Over 1700 pages, easy-to-use Q & A format, $29.95
Tahle of Contents
§ o Basic Principles of Sound o VU and Volume Indicator e Motion Picture Projection
g « Acoustics, Studio Meters Equipment
N Eechniquets, and . VacugrB.Tgbes. Transistors, . Loﬁdsgeakers. Enclosures,
quipmen and Diodes eadphones, and
« Constant-Speed Devices, o Audio Amplifiers Hearing Aids
Motors, and Generators « Disc Recording e Power Supplies
e Microphones o Cutting Heads e Test Equipment
- i * Attenuators » Recording and e Audio-Frequency
e Equalizers Reproducing Styli Measurements
; ¢ Wave Filters o Pickups  Installation Techniques
) ¢ Transformers and Coils ¢ Magnetic Recording « General Information,
A} e Sound Mixers e Optical Film Recording Charts and Tables

Modern Dictionary of Electronics by rudoif f. graf
Over 18,000 terms, completely up-to-date, $12.95
Includes the latest terms in the fields of:

-y

¢ Communications e Semiconductors e« Computers
f ¢ Microelectronics o Reliability ) e Medical Electronics
ié ¢ Fiberoptics
N
I n . " ) - -
5; With today’s exploding technology, it’s critical that you keep your reference library current.
;;; Get your copies now at your bookstore or use this handy order form.
Ry - ——————————————— -~ 1
~ ‘ HOWARD W. SAMS & CO., INC. E 023 l
4300 West 62nd Street Check or Money Order enclosed for $. l
®A Indianapolis, indiana 46268 {include sales tax where applicable.)
Please send the following reference books: :
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—__ REFERENCE DATA FOR RADIO |
quantity ENGINEERS at $20.00 each - N l
{$24.00 in Canada) Company
—  AUDIO CYCLOPEDIA at $29.95 each |
quantity ($35.95 in Canada) B B o |
Address
— ___  MODERN DICTIONARY OF l
quantity ELECTRONICS at $12.95 each _— B — |
($16.95 in Canada) City State Zip I
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When it comes to cassette
drives, we crank them out,

you rake it in.

It works like this:

First you place an order with

us for some of our DPC-202
digital cassette drives. Then we start
delivering large volumes of one of the
lowest priced, most reliable Philips-
type cassette drives made, while you
start making more money.

Simple?

Sure, but that’s only because
the DPC-202 is unique.

It’s built around a patented
drive mechanism that needs only a
single dc motor for FORWARD and
REWIND operation, doing away with
at least one motor and the usual
gears, links and levers.

It could eliminate some of
your customer call-backs
and service costs.
(The drive requires
fewer parts and
much less mechani-
cal cycling for opera-
tion, a full-size
capstan reduces
wear and skew, and
the EOT/BOT
lamp is positioned
away from the tape,
where its heat can’t
do any damage.)

And it’s less
than $200 in OEM quantities,

142 Circle 142 on reader service card

complete with
servo and read/write amplifiers.

We’ve been cranking out
DPC-202’s for CRT terminals,
remote and point-of-sale data capture
systems, word processors and calcu-
lators. Over 5000 of them sold.

With one or two data channels. At 4,
6, 8 or 12 ips. In face or edge-loading
configurations.

So the sooner you contact
us for the whole story, the sooner we
can start cranking them out for you.
And you know how

much that can mean
to you.
Data Products,
3M Company,
300 South Lewis
Road, Camarillo,
California 93010.
Telephone: (805)
482-1911.
TWX: 910- 336-1676.

We've been there.
And brought the answers back.

3 COMPANY
Electronics/March 15, 1973



New products

Instruments
System modules
are programable

Tester organized around
data bus can be manually
or computer-controlled

The modern computer-controlled
test system grew out of bench-top
and rack-mounted individual instru-
ments, and it looks—and costs—it.
Large cabinets, extensive knobs and
displays, plus unneeded capability,
can add unnecessarily to the cost of
its development, assembly, service
and use. But with a new system of
programable modules and acces-
sories from Xincom Corp., the user
buys only the parts of instruments
he needs and can assemble them
quickly to obtain a programable test
system usable with computer, man-
ual or other control. In fact, Xincom
president Brian E. Sear thinks that
this approach could eventually take
over half the present bench-instru-
ment market.

The Xincom system is based on
plug-in programable instrument
“Pinto” modules organized around
a data bus much like the one in the
DEC PDP-11 computer. Any module
can be addressed by the control sys-
tem, which can be a minicomputer,
front-panel switches, remote com-
puter, or microprogramed read-only
memory as in present programable
bench instruments. The modules
now include pulse generators, level
switches, a crystal-controlled clock,
power amplifiers, a l-nanosecond
10-millivolt dual comparator, a volt-
age/current force amplifier for
parametric testing, digital-to-analog
and analog-to-digital converters,
and sample-and-hold amplifiers.
Modules for signal conditioning,
signal measurement, computation
and display are planned.

The modules plug into Pinto-
cards, each of which accepts up to
three modules and contains address-
able decoding. All data connections
(16-bit data, 6-bit address) plug into

Electronics/March 15, 1973

the rear data bus, as do power and
other relatively low-frequency sig-
nals (up to 20 kilohertz typical). The
front panels of the small cards con-
tain miniature coaxial connectors
for high-frequency signals; the sys-
tem is useful for l-ns signals. Uni-
versal wire-wrap IC cards are also
available.

The cards with modules plug into
the Pintofile cabinet. It will accept
up to 22 cards, and any card can go
in any slot. The cabinet also con-
tains the bus structure, a miniature
panel display showing the state of
each data line, and a one- or two-
way controller. A front panel much
like those used with minicomputers
can be used for manual address, but
most users will undoubtedly be in-
terested in automatic control. When
an RS-232 interface is connected to
the Pintofile controller, the whole
instrument assembly looks to the
phone lines like any computer ter-
minal. For higher-speed operation,
direct interfaces are available, in-
cluding ones that make possible
multiplexing a number of Pintofile
“instrument terminals” to one mini-
computer.

For service, all elements plug in,
and extender cards permit easy ac-
cess to circuitry. The modules have
long, double-ended wire-wrapped
terminals so that they are available
from both sides. High-frequency
connections are on 20-inch coaxial
cables, so they need not be changed
for service or development of sys-
tems.

The cabinets cost $595, cards
$100 (without modules), and mod-
ules $48 to $980 (for the cur-
rent/voltage force amplifier with a
voltage range of | millivolt to 80
volts and current range of 10 na-
noamperes to 500 milliamperes).
Xincom Corp., Box 648, Chatsworth, Calif.
91311 [351]

Portable digital multimeter
uses triple-slope conversion

The model 4444 digital multimeter
is an instant autoranging four-digit
portable unit designed with the fol-
lowing automatic features: setting of

the decimal point, polarity sign,
proper units annunciator, over-
ranging, blanking of redundant
zeros, and overload protection. The
instant autoranging is made possible
by triple-slope integration tech-
niques. Any input from 10 pv to |
kv can be applied without dam-
aging the unit. Common-mode re-
jection is over 130 dB for dc voltage
measurements and greater than 70
ds for ac measurements at 50/60
hertz +1%. The 4'4-digit LED display
is formed on a single chip. Price is
$575.

Weston Instruments inc., 614 Frelinghuysen
Ave., Newark, N.J. [356)

Precision resistance bridge
has ultra-wide range

A wide-range precision dc resistance
bridge includes four +0.02% bridge
circuits and six-digit resolution, to
provide a total measurement range
of from | microhm to | teraohm.
Measuring accuracy is to within 1%.
Designated the model 1666, the unit
handles both open and closed resist-

ance of relays and switches, in addi-
tion to forward and reverse diode
resistances, transformer-winding
resistance and insulation conduc-
tance, resistance thermometers, and
dielectrics. Price is $950.

General Radio, 300 Baker Ave., Concord,
Mass. 01742 [354}

Digital panel meter
has 50,000 count

A self-contained digital panel meter
with a resolution of 1/50,000 and an
accuracy to within $0.003% offers a
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New products

Data single-plane, segmented Sperry dis-

play that can be viewed at angles up
to 130°. The model 386 is designed

-
for applications where extended res-
olution is required. such as digital

e ————
New, Low COSt phase indication and temperature

measurement. The unit contains its
e own power supply and operates on
Ig e Ormance 1157230 v ac. Also offered are TTL-

level BCD outputs. Price is $260.

Electro-Numerics Corp., 2961 Corvin Dr.,
O u es Santa Clara, Calif. 95051 [355]

P.Iugs |nt0 a MeaSL-JrVingiset i)u‘iitAfor -
single

group delay, attenuation
IC socket!

The model LD-3 is a measuring set

DAC3711-10-Miniature ~ $19 for group delay and attenuation. It
« 10 bits * Current out « Complete with reference : . _dic.
* Binary coding. « 14% x 0.67 X 0.48" i especn.lnllyh useful when long-dis
tance te ephone circuits are em-
S/H725 — Economical $29 :
+0.01% accurate « 4545 acquisition time + 100n$ ployed for high-speed data trans-
aperture < Complete with hoiding capacitor mission. where frequency-
* Miniature
MUX201 — Fast $49
« 8 channel « =10V range * Complete and ready o
to use ¢ Built-in decoder ¢ Miniature p .
: l/“_
All units plug into a single 16 pin DIP socket; they are TTL/DTL compatible. For extra * _—
reliability, only hermetically sealed active components are used — no plastic IC's or 2 l
transistors. 3 | ,rl N
Many more data conversion modules are available — A/D's, D/A's, Sample-Holds, Multi- - - sy E:nvm
plexers, etc. . . . ask us about them. ~
HYBRID SYSTEMS CORPORATION dependent group delay and attenua-
87 Second Avenue, Northwest Industrial Park, Burlington, Mass. 01803 tion frequency distortions must be
Telephone: 617-272-1522  TWX: 710-332-7584 observed at the pertment frequency
Booth #2632, IEEE Show range. The unit covers the range of

from 200 Hz to 20 kHz and is ca-
pable of wide-range send and re-
ceive from -50 to + 10 dBm. Price is
$6.580.

Full line catalog [
now available ] Function generat(;r provide—s
2 wide frequency range

write for your copy. e et

Providing sine. square and triangle
waveforms over a frequency range
of from 0.002 Hz to 2 MHz. the

144 Circle 144 on reader service card Electronics/March 15, 1973



Centralab

HErSPectives

New Selectashaft Rotary Switch program
corrects industry shortcoming.

Users of custom rotary
switches can now get
delivery within days,
thanks to this new field
assembly program
offered by participating
Centralab Distributors.

If it’s taking you several weeks or
even months to get delivery of cus-
tom rotary switches, you’ll want to
look into a new field assembly pro-
gram pioneered by Centralab and
available from their Selectashaft™
Distributors.

The thrust of the program is to
ship orders of custom rotary switch-
es within hours of their receipt.
Eliminated are lengthy factory de-
lays and special factory set-up
charges.

Customers are finding the scope
of Selectashaft switches indeed awe-
some. More than 100,000 combina-
tions of miniature and subminiature

ﬂ(a“
A ;..",

I

%
TSN

Custom switch assemblies with more than
100.000 combinations are available in days
from Centralab Selectashaft Distributors.

switches are available, filling 95%,
of user needs.

The program enables you to se-
lect the exact length front shaft,

Circle 213 on reader service card

exact shaft end details, and the
exact shaft flat angles required. You
can choose from 92 types of rotary
switches for field assembly by the
Distributor to your choice of three
250 inch diameter shaft styles:
plain round, .218 inch flat, or .156
flat configurations. The shafts them-
selves are offered in 24 sizes from
687 inch to 2.375 inches long from
the mounting surface. Shaft flat
angles can be specified in incre-
ments of 15 .

The Selectashaft Distributor pro-
gram has been underway barely a
year, and both Distributors and
customers agree it meets a definite
shortcoming that previously existed.
In that short span, the number of
participating distributors has grown
to make the benefits of Selectashaft
rotary switches available nationwide
—on a local basis.

For complete product and price
information, contact the Centralab
Selectashaft Distributor nearest
you. Or write Centralab Distribu-
tor Products, Dept. SAS-2. \‘}

Circle 212 on reader service card

MIL spec pots. A few words about a
big bargain. What more can be said
about a line of hot molded potenti-
ometers that meets MIL-R-94C re-
quirements——and can be purchased
for as little as 92¢ each, in quanti-
ties of 251-500? How about the fact
that the pots are shelf items and
available immediately. And that
they’re made by Centralab, whose
quality control sets the standard for
the industry. Why not write for the
catalog which gives a few more rea-
sons to try them before buying
them. Ask for Catalog 34-1 supple-
ment.

New 100 VDC transis-

tor circuit caps. Low

voltage rating of 100

VDC is combined

with high capaci-
tance of .005 mf to
.1 mf in these new
ceramic disc capaci-
tors from Centralab.
Their miniature size
is specially designed
for transistor cir-
cuits, where tighter
tolerances are essen-
tial. Write for Bulle-
tin 42D562.
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H-E Imperial
circult breakers.

They make a good‘case”
for Plenco.

Designed for new automated
molding methods, this very fast-
curing general-purpose Plenco
compound offers I-T-E Imperial
Corporation, Urbana, Ohio, some
rather important benefits. |-T-E,
molder of the cases and handles
of the Type EQB and EQP circuit
breakers, spells out some of
these benefits:

‘Ability to use the same flow
material on three auto-
g matic molded high-

volume parts, of

which two are com-
pression and one is
screw-transfer. We
gained a 20% cycle
improvement.
““Availability of the
Plenco material and
its quality have been
consistently good.
“We are now run-
ning the case and
cover by automatic
compression molding
with a Stokes Tri-Screw™* for a
further cycle improvement of
38%. The material needed no
alteration for this technigue.

““Please note how well the
three parts must fit together, so
that uniformity of shrink is very
important.”

We rest our case.

Plenco
5/1Phenalic.

PLENC

' THERMOSET PLASTICS ’

-~ |

PLASTICS ENGINEERING COMPANY
Sheboygan, Wisconsin 53081

Through Plenco research...a wide range of
ready-made or custom-formulated phenolic,
melamine, epoxy and alkyd thermoset molding
compounds. and industrial resins.

*Trademark, Pennwalt Corporation
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model 5700 function generator has
an error of *5% of reading for the
entire 1,000:1 tuning range of the
dial. Output is controlled by a two-
position dB step attenuator and am-
plitude vernier offering both a 50-
ohm single-end and a 600-ohm bal-

anced output. The outputs provide
IS v peak-to-peak and 30 v peak-to-
peak respectively. A 1-v auxiliary
output is also supplied. Price is as
low as $295.

Krohn-Hite Corp., 580 Massachusetts Ave.,
Cambridge, Mass. 02139 [359]

Automatic circuit tester
verifies truth table

An automatic digital-circuit tester
designated the model 721A offers
verification of truth-table and dc pa-
rameteric specifications of digital
circuits having up to 16 pins. An op-
erator simply inserts a device pro-

gram card in the tester and selects
the appropriate limits for the family
being tested. The unit may be used
as a classification tool. incoming in-
spection tool, high-speed wafer test
tool, or automatic digital test tool in
conjunction with a circuit handler.
Price is $4.950.

Computest Corp.. 3 Computer Dr., Cherry
Hill, N.J. 08002 [360]
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THIS IS THE ONLY SCOPE

THAT CAN DISPLAY

Collector voitage of the pow-
er transistor in a DC-DC con-
verter is displayed on chan-
nel A of the PM3252
(200V/div, 0.5 usec/dw.)

A'B

Flicking the mode selector
switch to A x B now displays
instantaneous collector dissi-
pation with vertical calibra-
tion of 20 W/div. (200 V/div.
x 0.1A/div.= 20W/div.} A x B
display reveals sharp power
transient (70 W) not directly
detectable on conventional
scopes.

Collector current displayed
on channel B (0.1 A/div)

Simultaneous. two - channel
display (A and A x B) reveals
that the 70 watts is dissipated
when transistor switches
from current to voltage mode

Displaying the product of two signals up to now has required an expensive,
complex bench-test setup...and even then you were limited to less than

5 MHz working bandwidth.

Not any more!

Now, with the Philips PM3252—a 60 MHz high-performance general-pur-
pose dual trace scope —you can display the product of two signals as easily
as their sum or difference. and you can do it at 30 MHz bandwidth. With

the PM3252 you can easily switch back and forth among Ax B, A- B, and

A +B...and you can display a second channel along with any of them.

B The PM3252 allows you to display instantaneous power. And its analog
output converts an ordinary DC voltmeter into a wattmeter.

B It allows you to make precise phase adjustments. . .for example, in aligning
heads on a multi-channel recorder.

B Its 30 MHz multiplication bandwidth allows you to make precise dynamic
measurements of phase variations caused by wow and flutter.

B In physical investigations, the PM3252 can display the instantaneous
product of two rapidly changing transduced properties such as force and
displacement or torque and angular rate.

In addition to its unique capability for multiplication, the PM3252 which
sells for $1995 offers top performance as a conventional dual trace scope.
It has sensitivity of 2 mV/div at 60 MHz (or 200V at 5 MHz). DC driftisa
negligible 1 div/week. Triggering for the main and delayed time bases is
completely independent...and automated for simple operation. The verti-
cal channel delay is 65 nsec. 30 nsec of which is visible so that leading
edges can be fully investigated

If your application involves single-shot or fast rise time events, a sister-
instrument, PM3253, offers identical muitiplication performance and adds
"’3{!,‘;;‘)-!\@( ence ang ’W'dg(—' capac ‘.;/

The PM3252 will be demonstrated for you at our Booth, number 2110, at
the IEEE Show. If you're working or expect to be working on cybernetics,
DC to DC converters, pulse and switching circuits, audio and video output
stages. switching regulators, logic and integrated circuits, power control
circuits, SCR’s, or transient studies. ..you won't want to miss this compre-
hensive demonstration of the world's first multiplier scope. For more infor-
mation or personal demonstration, write: Test & Measuring Instruments Inc.,
224 Duffy Avenue, Hicksville, New York 11802, Telephone: 516-433-8800.

ZE5T v inSASLaING INSZRZimsNTS IN/G.
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TM — Contour Cable is a trademark of Hughes Aircraft Company.

We specidlize in flat cable
and flexible circuit problems
nobody else can crack.

A lot of people make flat cable. A lot of torever-and-a-day solutions. Practical solutions.
people make flexible circuits. We're one of the few Maybe even less-expensive-in-the-long-run solutions.
who make both. And once we design it, we'll make it. In one

But the big difference isn't only what we can of the industry’s newest, most complete facilities.
manutacture, it's what we can design. Think of it this way. If it's simple and

Hughes CONTOUR"Cable solved problems
for the Viking Mars probe. We worked out

easy, anybody can do it, including us. But
B~ the tough nut is our specialty.

solutions for the Minuteman missiles. We i /04 \ g\ A tour? Or a consultation to discuss
cracked tough packaging problems for % your design requirements? Just call {714)
shipboard and airborne systems, ra- &' A\ 548-0671 and ask for Dave Cianciulli.
dar, sonar, high-speed computers. .:: % 5 Or write: 500

Superior Ave., ; HUGHES-.E

Newport Beach, I K

0 . HUGHES AIRCRAFT COMPANY
CO'IfOI’nIO 92663 CONNECTING DEVICES

e

And we can crack your
tough ones, too.
Not wild-eyed, super-expensive,
Cables, circuits, connectors . . . only Hughes puts it all together.
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___ New products :

Semiconductors
Films put on
multiplier chip

Laser-trimmable resistors
give on-chip compensation

for multiplier/divider

Internal compensation of linear in-
tegrated circuits has never suc-
ceeded as a cure-all. Although the
741-type, for example, is internally
compensated to help control unde-
sirable characteristics, a more accu-
rate job of compensation can be
done with the 709 through compo-
nent selection and matching; there-
fore, many engineers still use 709s.
The weak spot is the 741’s diffused
resistors because they have broad
tolerances and can be produced
only with more
sacrifice of accu-
racy than other
resistors. Now,
Analog Devices
has announced
what it calls a
“totally self-con-
tained mono-
lothic multi-
plier/divider™
that has a new
compensation approach.

The ADS532K, a high-perform-
ance device, is guaranteed to have a
maximum multiplying error of less
than 1% and an output swing of *10
volts without need for such out-
boarded components as trimmer re-
sistors and output-boosting oper-
ational amplifiers.

The prime feature of the new cir-
cuit is its set of laser-trimmable
thin-film-type resistors — deposited
directly on the chip itself—almost as
an extension of masking. Previously,
Analog spokesmen say in-package
trimmers could have been out-
boarded to a small ceramic sub-
strate, which would then have been
wired to the chip and placed in the
same package. Alternately, films
could have been placed atop the
passivation layer and sandblasted or
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cut by laser to a desired resistance,
but the process risks heat-shock to
the IC and also of splatter—redeposi-
tion of vaporized resistor material—
usually in the wrong place, possibly
short-circuiting conductors.

With the 532, the film resistors
can be laser-trimmed through the
passivation layer without much dan-
ger of heat shock or splatter. The
532, brother to Analog’s 530 and
531, is plug-for-plug compatible
with the 530; the user merely re-
moves the old external trim compo-
nents. The AD530 requires four ex-
ternal adjustments.

The 532 multiplies in four
quadrants with a 10 z/X transfer
function, and it performs square-
root calculations in one quadrant
with a transfer function of minus
the square root of 10 Z. Analog calls
it a computation circuit, rather than
merely a multiplier.

Among applications, the firm lists
rms computation, phase-detection,
programable
gain-instrumen-
tation amplifica-
tion, power
measurements
through derived
voltages, func-
tion generation,
signal correla-
tion, peak detec-
tion, automatic
gain control, fre-
quency discrimination, modulation,
and demodulation.

On-chip trimming eliminates the
need for an extra substrate and its
expense, as well as possible assem-
bly flaws and their added cost. The
technique may increase yields by al-
lowing IC engineers more design
latitude, enabling them to tighten
specs through laser trimming. But
this represents a change in 1C-design
philosophy, and the technique prob-
ably will be seen far more in future
circuits than in the 532.

On-chip trimming frees bonding
pads that would otherwise have
been nceded for outboarding, thus
the AD532 can provide differential
X and Y inputs because the -X and
-Y inputs aren’t needed for trim-
ming. Power dissipation is lowered,
and thermal effects on the chip can

MONOLITHIC
CRYSTAL FILTERS

Thank you, Ma Bell . ..

=  For years, mobile radios op-

erating in urban areas have
been plagued with interference prob-
lems. One of the biggest is intermod-
ulation. This is where Ma Bell comes
in. Mobile telephone channels as-
signed to her can generate IM prod-
ucts at nearby frequencies allocated
to local cab companies.

The solution — a monolithic front-
end filter in each cab radio to protect
the first stage. We started making
these filters five years ago as custom
jobs. Now we're making them in low-
cost OEM quantities for paging, medi-
cal telemetry and other single-
channel receivers.

Speaking of intermodulation. ..

: It should be noted that crys-

tal filters—even ours—can
generate IM products. Happily, this
non-linear proclivity can be controlled.
If your application involves IM re-
quirements for either out-of-band or
in-band signals, we may be able to
help where others have failed.

Drop us a line about your project or,
if you're really in a hurry, give us a
call via Ma Bell at (305) 425-1574.

Plezo Technology Inc.
2400 Diversified Way

Orlando, Fla. 32804
(305) 425-1574

The standard in monolithic
crystal filters.
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WHY
GHOOSE RENTAL
ELEGTRONIGS WHEN
YOU RENT, LEASE, OR
RENTAL-PURGHASE?

Because REI is the recognized leader when it comes to supplying you
the most complete selection of electronic/scientific test equipment—to
rent, to lease, or to rental-purchase-—at the most attractive costs.

Now, more than ever, you must expand along with the pace of eco-
nomic and technological development. To avoid the handicap of obso-
lete equipment, to help you maintain a flexible budget, to keep abreast
of the competition, to assure growth with increased production and
sales—Rental Electronics offers you the instruments you need, when
you need them, for as long as you need them.

REI offers you precisely the right instruments—everything from
amplifiers to oscilloscopes to synthesizers—with a plan custom-designed
to meet your specific requirements!

Our staff of sophisticated financial planners is ready to help you
choose the rental, lease, or rental-purchase package that best fits your
situation.

And your needed equipment is ready for almost instantaneous de-
livery, direct from one of nine strategically-located “Instant Inventory”
Centers across the U.S. and Canada.

Every Rental Electronics customer is our very special customer,
receiving the service he needs under a rental, lease, or rental-purchase

plan custom-tailored especially for him. The results are increased |

PROFITS for you!

Ask for our full catalog today! Write or call:

R

Rental Electronics, Inc.

" PEPSI(CO LEAsING company

99 Hartweil Avenue, P. O. Box 223
Lexington, Massachusetts 02173 Tel. 617/862-6905

Gaithersburg, Maryland 301/948-0620 / Lexington, Massachusetts 617/861-0667 / Anaheim, Calilornia
714/879-0561 / Rosemont, Illinois 312/671-2464 / Fort Lauderdale, Florida 305/771-3500 / Dallas, Texas
214/638-4180 / Oakland, New Jersey 201/337-3757 / Ontario, Canada 416°677-7513 / Palo Alto, Calilornia
415 328-4525
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New products

be optimized. Since on-chip trim-
ming allows the designer to vary re-
sistor values in the low-current por-
tions of a circuit. there 1s only a
limited penalty for having the resis-
tors inside the package. The power
dissipation of the ADS532 is 4.5
milliamperes—the same as the
AD530’s—but when the recom-
mended trim pots arc added to the
530. power dissipation doubles to 9
milliamperes.

Moreover, because the entire chip
cools as a unit, temperature tracking
of the on-chip resistors is better than
it would be if they were located on
hybrid substrates and much better
than that of outboarded resistors,
the company says.

In lots of one to 24, the AD532K
sells for $36. The unit is available in
the -J configuration at $26, with
slightly higher transfer-function er-
ror and output-offset voltage. On
the other hand. a $49 series -L is of-
fered with higher specs than those
of the 532K. A MiL-STD-883 version
also is available at $60. Deliverics
are from stock for units in the TO-
100 can, two to three weeks if or-
dered in the TO-116 dual in-line
package. and as long as six weeks on
MIL-STD-883 versions.

Analog Devices Inc., Rte. 1 Industrial Park,
Box 280, Norwood, Mass. 02062 [411]

Monolithic quad power strobe
aims at ROM systems

A quad power strobe in a mono-
lithic design promises to reduce sys-
tem standby power by as much as
an order of magnitude because it
can route power to selected compo-
nents. Labeled the HD-6600 by its
developer. Harris Semiconductor of
Melbourne. Fla.. the strobe is aimed
mainly at read-only memories. both
mask-type and ficld-programable.

Access time from the HD-6600 in-
put to 1.024-bit PROM output is typi-
cally 100 nanoseconds. but that can
be reduced to as little as 50 ns by
powering the memory circuit before
the read operation. This means. says
Harris. that systems can be designed
with power efficiencies near those of
MOS counterparts, but faster.
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| "RUDI :
establishing plug-to-plug compatibility
within a multi-company Information Display System.

SOLUTION:

the most complete series of “standard”interconnecting
cable constructions available.

Brand-Rex has been solving wire and ll'[':,’;'-‘;_"_‘tj_m packages that provide plug-to-plug
cable problems for the major main e compatibility between multi-company
frame and independent peripheral system components. You realize sig-
equipment manufacturers for years. nificant savings through reduced inven-

Designing and producing special cables tories, longer lengths, faster deliveries.

A e

for CRT displays, buffer units, modems T i

Chances are Brand-Rex has the cable
package you need for fully integrated
IDS interconnections. Ask us for a solu-

and teleprinters. All UL listed, with jack-
ets color-matched to equipment finish %
where required. Suddenly we find our- . tion to your particular problem. Write

selves with the most complete series of CENTRAL Brand-Rex Company, Willimantic,

“standard constructions” in the busi- e Conn. 06226. Or call 203/423-7771.
ness. Information Display System

BRAND-REX

4,000 solutions in search of a problem.

A Circle 151 on reader service card
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The Iron That

Revolutionized
Desoldering

The PACE SODR-X-TRACTOR was designed from scratch for

power desoldering. Unlike jury-rigged. piggy-back desoldering

irons which are top heavy and Unwieldy. the PACE design is

well balanced and easy to operate at any angle. PACE
SODR-X-TRACTORS feel. weigh. and handle just like your 1
small soldering iron. Plus, consider these other benefits:

1. POWER VACUUM/PRESSURE CONNECTIONS keep cords
away from your hands and work area. 3

2. QUICK DISCONNECT OF SOLDER CHAMBER permits
safe. easy. rapid cleaning.

3. INSULATED MOLTEN SOLDER RECEIVING CHAMBER
located within handle to protect your hands. Accepts wire-
wrap pins and clipped leads.

4. COAXIAL IN-LINE DESIGN for balance. feel and use just
like a soldering iron.

5. TIP-TO-GRIP LENGTH the same as a small soldering iron
for precise manipulation and control.

6. TIP TEMPERATURE infinitely controllable from 300 'F to
1000°F. Provides automatic control of top (safe) limit
while allowing quick cool-down during vacuum sequence.

JUST PICK A SYSTEM TO SUIT YOUR REQUIREMENTS . . .

We realize that everyone does not have the same desoldering
problems so we've built a complete series of power sources to
give you the choice of matching your desoldering needs
with a system suited to your specific applications.
Whether you have in-house vacuum. in-house
pressure or want the advantage of a
truly portable system. PACE

offers many systems for you to

choose from. To learn more or

get a Free in-house 6
demonstration. just write or call:

9329 Fraser Street
' ‘ Silver Spring, Maryland 20910
(301) 587-1696
INCORPORATED
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Inputs to the strobe are TTL-com-
patible. Each of the four outputs
can deliver up to 150 milliamperes
typical: there is a maximum drop of
250 mitlivolts from the power sup-
ply to the power-strobe output.
However. if larger voltage drops are
acceplable. an output of 200 mA or
more is possible.

Logic for the HD-6600 is a TTL-
inverting buffer with power gain.
With input in the high state. input
voltage equal to or greater than 2.4
v dc. output is clamped at Vi, low.
which is equal 1o or less than | v dc.
In the low state. input voltage less
than or equal 10 0.8 v. output is held
o Vo high, which is equal to or
greater than the Vees power supply,
minus 250 mv.

Harns Semiconductor. a Dwision of Harris
Intertype Corp. Melbourne. Fla. 32901
[412]

MOS LS digital-clock circuit
offers 4- or 6-digit display

An MOS LsI circuit for digital clocks,
the MC-1001. can display hours and
minutes or hours, minutes, and sec-
onds in a 12- or 24-hour format. The
unit also offers a 4- or 6-digit dis-
play. 50- or 60-Hz timing, multi-
plexed outputs for both segments
and digits, operation from a single
11- to 17-v dc power supply. hold-
control. and an output strobe con-
trol that blanks the display for low-
power applications. Price is $11.50
in 100-lots.

Antex Industries Inc., 1059 E. Meadow
Circle, Palo Alto, Calif. 94303 [414]

Opto-isolator built
for driving TTL

The model IL-74 logic drive opto-
isolator, designed to interface
directly into and out of TTL, has a
1.500-v breakdown voltage and 35%
typical dc transfer ratio, 12.5% min-
imum. Another device, the mode!
IL-5 high-efficiency photo-transistor
opto-isolator. has a 2,500-v break-
down voltage and 50% minimum
current transfer ratio, 70% typical.
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Rotron?
In commercial blowers?

Ask Eastman Kodak. Or Ampex. OrIBM. Or Control Data. Or Digital Equipment.
Or Honeywell. Or Potter Instruments. Or Univac. Or Mohawk Data Sciences.

These are a few of the dozens of companies that are major customers for Rotron’s
Vanguard™—the new commercial centrifugal blower that provides a balanced
combination of quality and economy. Insimplex and duplex models, flows to over
600 cfm, pressuresto 2" HO. And that can be quickly and easily customized

to meet highly specific customer needs.

Many of these same companies, of course, have long known Rotron for its
leadership in fan products.  For the completeness of its application engineering
and distributor services. And for the fact that these Rotron “extras” cost no more.

Now they, and you, know this. Rotron is fast becoming aname in blowers, too.

ROTRON INC.

RUTRON Woodstock, N. Y. 12498 [ ] 914 «679-2401 [0 TWX 510-247-9033
Pacific Div . Burbank Cal 91506 213e849-7871 « Rotron B vV Breda Netherlands. Tel 49550. Telex 844-54074

16340

INCORPORATED
“SEE US AT BOOTH #772, DESIGN ENGINEERING SHOW"
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Revolutionary new Type 432D
COMPULYTIC® Aluminum Elec-
trolytic Capacitors offer capaci-
tance values to 100,000 uF with
equivalent series resistance of
typically less than 0.001 ohm and
inductance of only 1 nH ina 3" x
5%" case. This same capacitor
will handie 93 amperes of ripple
current at 65 C and 1 kHz.

impedance limits at 10 kHz are
as low as 0.001 ohm with typical
values of only half of the speci-
fied limits.

For complete technical data, write for
Engineering Bulletin 3443 to: Technical
Literature Service, Sprague Electric Co.,
35 Marshall St., North Adams, Mass. 01247.

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

Terminals are ideal for use with
laminated-bus power distribution
systems found in modern EDP
equipment, where the low ESR
and impedance of Compulytic ca-
pacitors help insure continued
operation of logic circuits even
during momentary power outages.

Sprague Type 432D Capacitors
are available in nine voltage rat-

ings from 5 to 50 volts d-c, and |

are designed for operation over

the temperature range from —40 |

to 4+-85C.

85C-2122

SPRAGUE

THE MARK OF RELIABILITY
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L

Price of the IL-4 in 1,000-lots is
$1.29, and the IL-5 is $1.75 in the
same quantity.
Litronix, 19000 Homestead Rd., Cupertino,
Calif. 95014 [415]

MOS shift register
has 10-MHz rate

Designed to provide a 10-MHz shift-
ing rate, a 2,048-bit multiplexed dy-
namic shift register operates over
the temperature range of -55°C to
+125°C. Designated the HDSR
2048, the circuit is structured as a
dual 1,024-bit register, and is also
available as a single 1,024-bit unit, a
dual 512-bit unit, and a quad 256-
bit unit. Inputs can be directly
driven by MOS, TTL, or DTL inte-
grated circuits, and bipolar and Mos
circuits can be driven by the output
stages. Price is $36 each in quan-
tities of 100.

Hughes Aircraft Co., P.O. Box 90515, Los
Angeles, Calif. 90009 [416]

Transistor rated at
2,200 volts, 2 amperes

A power transistor rated at peak col-
lector-emitter voltage of 2,200 V is
designated the BUY7I1. It is de-
signed primarily for the horizontal-
deflection circuits in black-and-
white television. Other features are
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cultured
OUARTZ

ali

plezoelectric
properties
properly preserved
with Q ranging
from 0.5t0 5.10¢

|

supplied by

V/0 ALMAZJUVELIREXPORT

—sole exporter for the USSR

29 Kalinin Avenue - Moscow G-19 |
Phone 202-81-90 - Telex 7125

ALMAZJUVELIREXPORT ||
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The finest

-

-~

-a

lighted
pushbutton

—

. swjtches a
indicators are

also the easiest
toinstall

PRESSLITE
Snap-in instant panel mounting
Choice of sizes, colors, and lens
styles

Flush or barrier configurations
Re-lampable from front of panel.

Lighten your decisions

contact . . .
MARCO-0OAK
Subsidiary of OAK Industries Inc
P.O. Box 4011

207 S. Helena Street, Anaheim, Calif. 92803
Tel. (714) 535-6037 « TWX — 910-591-1185

Circle 155 on reader service card
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Decision: Assume you need an alterable, non-volatile
memory in your system, what choices do you have right now ?
And at what true and complete cost-per-bit?

Cores and plated wire— patchboards—diode arrays ? Fine.

Providing you need lots of memory—and you’re not concerned about
size, bulk and speed. Or power consumption. Or compatibility

with existing and future logic forms. Or the additional cost

of power-fail detection circuitry, or retrieval

CLCt’S ta]k‘ software and reload hardware—and the like.
Semiconductor memories ? If you go with RAMs

your bit cost per se may be lower. But you'll have to

. consider the extra cost of providing

Cost. pcr_CBI t an uninterruptable power source.
Or power-fail detection circuitry and

battery back-up. Or retrieval software and reload
hardware. Just to compensate for their inherent volatility.

If you consider ROMs—either the fixed or one-shot programmable
variety —your cost-per-bit for memory alone could be even lower. Until
you start adding up all the extra peripheral costs involved in trying

to overcome their inherent unalterability. Simulation systems.

Special masks and programmers. Surplus capacity for unused future
options. Not to mention multiple spare parts inventories, field

retrofits, obsolete stock, and spoilage due to errors.

So where do you go from there ? Take a good look at RMMs!
AMORPHOUS

ALTERABLE/NON-VOLATILE
SEMICONDUCTOR MEMORIES

They're the only inherently non-volatile, fully electrically alterable

semiconductor memories in production—now! You can use them just

. like any other hard-wired memory elements—but without having to
¥ 4 buy and build a bunch of superfluous circuitry into your system
just to protect stored data or correct program errors.

in fact, you can take Ovonic RMMs completely

¢ out of your system—for days, weeks, years
at a time— without loss of data. And you

can also change, up-date and re-alter

stored information at will. Quickly, selectively
and repeated/y—by simple eiectrical means.

Easy to apply. too. Standard packages. TTL/DTL
compatible. Compatible with each other. Which means
you can mix or intermix them any way you like to

{' e create flexible, expandable memory systems to
ffe e meet present and future needs—exactly!
("‘{-{,‘. Cost-per-bit ? Still a bit more than RAMs or

! 1'(1*; . ROMs on a straight device comparison basis.
" But considering the fact that bit cost is
the only cost with RMMs, you'll find they're
worth it! Important, too: RMM costs have
dropped dramatically in the past 18 months
and haven’t reached bottom yet. So if
you start using them now, your true bit
costs will be a lot less by the time

you hit volume production.

n

Call or write for complete information today !

+ B
Energy Conversion Devices, Inc. c

1675 WEST MAPLE ROAD « TROY. MICHIGAN 48084 7 D
TELEPHONE 313/549-7300
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a continuous collector current of 2 A
and a switching time of 0.7 ps at 1.5
A. Total power dissipation at a col-
lector-emitter voltage of 100 v and
at 80°C case temperature is 10 W.
Total dissipation at 25°C is 40 w.
Price in 100-lots 1s $12.35.

Texas Instruments Incorporated, P.O. Box
5012, M.S. 308, Dallas, Texas 75222 [418]

Hybrid lamp driver includes
six units in one flatpack

A hybrid display panel-lamp driver,
the LD40l scries, has six 60-ma
drivers in one flatpack measuring %
by % by 0.075 inch. The unit can
drive a variety of lamps with differ-
ent lamp voltages to 20 v dc. Princi-
pal applications of the flexible cir-
cuit, other than lamp-driving,
include relay-driving, power-driv-
ing, and hex inverters. Input is TTL-
and DTL-compatible.

ILC Data Devices Corp., 100 Tec St.,
Hicksville, N.Y. 11801 [417]

Operational amplifier
has fast slew rate

Input offset current of 2 nA and bias
current of 15 nA are features of the
model SG1556 operational ampli-
fier. Slew rate is typically 2.5 v/ps,
and offset voltage is 4 mv. Power
consumption is 45 mwW maximum.
In addition, two commercial grades

A3 TIeEN

are offered with a temperature
range of from 0°C to 70 C. The
SG 1456 has a 10-mV offset voltage,
and the SG1456CT, 12 mv. A typi-
cal price in 100-lots is $2.25.

Silicon General Inc., 7382 Bolsa Ave., West-
minster, Calif. 92683 (419]
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SWITCH/INDICATORS

THE FIRST TRULY 5
SUBMINIATURE LED | A%EJEAL
SWITCH/INDICATOR Brre

Extremely compact TEC-LITE

SSBL Series combines LED and

SPST-NO-DB switch in a low e

cost, highly reliable unit for a variety of display
and control functions . .. especially where space
is limited. The .360 diameter, anodized aluminum
body protrudes just %" behind panel, including

terminals. Mounts in %" hole on %" centers.

Red LED is mounted high in lens for maximum
visibility. Replaces incandescent or neon lamps
for low current, solid state applications. internal
resistor adapts unit for 5 or 6.3 VDC operation.
Switch life is one million operations at 20 mA.
In 3 lens colors. $4.10 each in quantities of 100.

Matching Indicator. SSIL Series LED with resistor
for 5-28 VDC operation. $3.10 ea., 100 quantities.

Write: TEC Incorporated, 9800 N. Oracle Road,
Tucson, Arizona 85704; or call (602) 297-1111.

Itk

INCORPORATEQ
Circle 204 on reader service card

SECOND GENERATION
ROTARY SWITCHES.

Unprecedented
reliability
competitively
priced.”

These Series 50A and 51A
rotary switches evolved from our
use-tested mil spec rotary line.

The “A” Series was developed
especially for customers who still
prefer Grayhill reliability but who
do not require military performance.

They are available with 30°, 36°,
45°, 60° or 90° angles of throw, solder
lug or PC terminals, sealed or unsealed.
They are available with up to four poles.
Will make and break 200 milliamps at 115 VAC
or 30 VDC resistive load at 10,000 cycles.

For more information on all Grayhill products write for our
newest Engineering Catalog. Grayhill, Inc., 523 Hillgrove Avenue,
La Grange, Illinois 60525, (312) 354-1040.

*As low as $3.10 for quantities \ ‘ OII
of 100. (il .

(& [

Circle 205 on reader service card

You don't have to
cross the Pacific
for Hitachi magnets.

You don't even have to cross town. We'll send one
of our sales engineers from Los Angeles, Houston,
Atlanta, Detroit, Chicago, New York or Toronto right
to your office. He'll see that your magnet require-
ments are completely satisfied.

Hitachi Metals offers a full line of quality magnets,
the fruit of modern R&D at our Magnetic & Electronic
Materials Research Center. Our experts are hard at
work developing new magnetic materials — one of
their latest achievements is HICOREX (cobalt-rare
earth magnet) — and finding new uses for magnets.

Devotion to improvement, added to integrated
production and decades of experience, is behind the
quality of Hitachi magnets. Quality magnets featuring
high coercive force, big energy product, magnetic
field uniformity and stability.

Here are some typical examples:

T
Residual Coercive Energy
Type Induction Force Product (B X H)
(Br) gauss (Hc) oersteds max. X 10-6
HI-MAG (ALNICO-5-7) 13,000-14,500 700- 800 6.8- 8.2
YCM-8D (ALNICO-8) 7.500- 8,300 1,700-1,850 5.5- 6.5
YCM-8E (ALNICO-8) 7,500- 8,500 2,000-2,150 5.5- 7.0
YCM-9B (ALNICO-9) 10,000-11,000 1,350-1,500 9.0-11.0
HICOREX (SmCos) 7,700~ 9,200 7,700-9,000 15.0-21.0

For full details about Hitachi magnets,
call any of our offices.

HITACHI

Hitachi Metals, Ltd.
Head Office: Chiyoda Bidg.. Marunouchi, Tokyo, Japan

Hitachi Metals America, Ltd.

New York: (Head Office): 1, Red Oak Lane, White Plains, N.Y.
10604, U.S.A. Tel. 914-694.9200

O Chicago: Tel. 312-299-0031 [ Detroit: Tel. 313-557-7142 (OlLos
Angeles: Tel.213-553-6649 (JAtlanta: Tel.404.938-6992 (JHouston:
Tel. 713.528-1769 (JToronto: Tel. 416-491-9471

Circle 157 on reader service card 157




New products

Packaging & production
Analog tests

are automated

Computer-controlled system
for production line checks
components and modules

Parlaying its “laboratory-measure-
ments forte into a complete test sys-
tem.” the Automation Products di-
vision of Boonton Electronics Corp..
Parsippany. N.J.. is moving into the
production-line test field with a
computer-directed test and mea-
surement unit for analog compo-
nents and modules. At the core of
Boonton’s new System 70 tester is a
Digital Equipment Corp. PDP-8E
minicomputer that will use one or
more 25-channel scanners, with four
wires per channel, to control as
many as e¢ight separate measure-
ment modules.

Boonton has five modules ready
initially, each based on one of its
own laboratory-instrument designs.
These will measure resistance and
continuity, capacitance and dissipa-
tion factor. rf voltage. dc voltage,
and dc¢ current, according to vice
president of engineering Ben Chun.
Modules for leakage, audio-fre-
quency voltage and rf power are still
being developed.

“We've always sold measurement
modules to end users who've lashed
systems together themselves,” Chun
says. “Now we find many of our cus-
tomers want us to do it for them.”

And although the parameters of
the modules represent “no earth-
shaking news,” the availability of
laboratory-grade modules in an
automated tester is a great conve-
nience, he continues. Applications
include evaluation of resistor and
capacitor networks, testing and data
logging of high-reliability compo-
nents, temperature-coeflicient and
delta testing. strain-gage and
thermocouple data logging. active-
filter manufacture and test, trim-
anodize processing, and trimming of
components with abrasives or lasers.

158

The parameters of the individual
modules are numerous. The three-
terminal capacitance measuring
bridge. for example. is a unit that's
not generally controlled by a com-
puter, Chun points out. and can
produce a measurement in 100
milliseconds. The direct-reading
bridge has a range of 0.1 picofarad
to 100 microfarads and a basic accu-
racy of +0.1%. The resistance mod-
ule. which makes four-wire mea-
surements of open. closed and
buried resistors. has a +0.01% accu-
racy. a 0-t0-100 megohm range. and
a 10-ms measurement time. Dc volt-
age range is 0-to-100 volts, with
$0.1% resolution of full scale and a
500-microsecond test time; dc cur-
rent range is | microampere to |
ampere. *0.1% full scale resolution,
500-ps test time. Both dc voltage
and dc currents are resolved to 12
bits.

No programing knowledge is re-
quired of the user, according to
Boonton, which supplies interface,
diagnostic, and operating routines.
Price of a system, which includes a
PDP-8E with 4 kilobits of core
memory, scanner, ASR-33 Teletype,
and the resistance measurement
module is $24.500. Delivery is in
120 days. A multiple test station can
also be supplied, Chun points out.
And the system can be interfaced to
a broad range of computer periph-
erals such as disk memory, tape cas-
setes and reel-to-reel tape drives.
1BM card punches and readers, CRT
display/keyboard. paper-tape
punch/reader, and high-speed line
printer. Minicomputers other than
the PDP-8 can also be supplied.
Automation Products Dwision, Boonton
Electronics Corp.. 1279 U.S Rte. 46, Parsip-
pany. N.J. 07054 [391]

Handler permits testing
4,000 naked DIPs an hour

Most equipment for environmental
testing of dual in-line semicon-
ductor packages requires that the
DIPs first be mounted in carriers.
This represents a substantial invest-
ment in labor and parts for incom-
ing inspection at user facilities, and

many users would prefer to work
with naked DIPs, says Ray Twigg,
manager of equipment at Diacon,
San Diego, Calif.

Diacon has developed a naked-
DIP environmental handler, the
model 7194, which is a complete as-
sembly. including oven.

Parts are fed from two plastic
tubes of the type commonly used by
manufacturers for shipping. Since
one tube is active at a time, an oper-
ator can replace empty tubes with-
out interruption of tests. As an op-
tion, parts can be bowl-fed. The
system sorts into one of five tubes,
or it can be set up for bulk-sort.

Twigg says that a test rate of
3.000 to 4,000 units per hour is typi-
cal. The chamber is set up with
short leads, for high-frequency tests,
and he says the equipment can be
used with any IC tester. The modu-
lar drive mechanism of the 7194
permits quick changing from one
type of device to another, at a cost
of about $1,500 per module.

The tester weighs about 180
pounds. Price is $6,000.

Diacon, 4812 Kearny Mesa Rd., San Diego,
Calif. 92111 [392)

Matrix board programer
has 100 cross-points

Rear-mounted slip-on terminals. al-
ready drilled and plated for solder
connections, permit flexible installa-
tion in test equipment and hard-
wired OEM units for three-deck-
matrix-board programers. The 10-
by-10 matrix provides 100 cross-
points on 0.50-inch centers. Thirty
terminals connect to the bussed con-
tact strips, which have individually
flexing solder-plated beryllium cop-
per contacts.

Sealectro Corp.. 225 Hoyt St., Mamaroneck,
N.Y. 10543 [394]

Soldering system permits
spot repair of hybrids
The model CM-2 micro-reflow-sol-

dering system permits high-tem-
perature spot removal or attach-
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SOLVE YOUR CIRCUIT DESIGN PROBLEMS WITH
g CERAMICS

VERSATILE AlSillla

TO GET RID OF HEAT

Substrates of AISiMag® 794 ceramic
conduct heat about like the metal
aluminum. This remarkable thermal
conductivity plus its excellent elec-
trical insulation characteristics and
ability to accept metallization have
solved many problems of how to
dissipate heat from electronic cir-
cuits. Bulletin 724 on request. Phone
615/265-3411, Telex 558432,

N AN

TO MATCH
THERMAL EXPANSION OF GLASS

Where a hermetic seal to glass is
needed, AlSiMag® 842 ceramic can
solve your problem. Its thermal ex-
pansion closely matches that of the
most frequently used glass and
forms a reliable hermetic seal. Sub-
strates can be made to the dimen-
sional accuracy you require and
with metallization, holes, slots, or
depressions as needed. Phone
615/265-3411. Telex 558432,

TO SAVE SPACE

Muttilayer substrates have conduc-
tors buried in ceramic planes one
on top of the other. They have a
top layer available for your custom
designed, high reliability thick or
thin film circuits. The conductive pat-
terns are separated and insulated
by planes of ceramic . . . NO glass.
Also used as bases for complex
multi-chip circuits. When air firing is
required, substrates can be supplied
with noble metals, surface and
buried. Bulletin 725 on request.
Phone 615/265-3411. Telex 558432.

Circle 215 on reader service card ‘

FOR LIGHT SENSITIVE DEVICES
OR FOR
CONTRASTING BACKGROUND

AlSiMag® black ceramics have great
strength, dimensional accuracy, sta-
bility and reliability. Black substrates
of AlISiMag® 777 are especially
suited to molymanganese metalliza-
tion, giving good bond strength.
Substrates in this superior quality
black ceramic are available in single
or multilayer configurations. Phone
615/265-3411. Telex 558432,

Circle 218 on reader service card

Circle 216 on reader service card F Circle 217 on reader service card

WITH HIGH DIELECTRIC
CONSTANTS

low loss/frequency stable dielectric
materials are available with tem-
perature coefficients ranging from
+160 PPM to —5600 PPM and with
dielectric constants from 6 to 850.
For filtering, by-passing, coupling
or other applications requiring high
capacitance in small volume, dielec-
tric constants from a few hundred
to 9000 are available. These ma-
terials can be engineered for your
specific needs. Bulletin 700 on re-
quest. Phone 803/682-3215. Telex
570449,
Circle 219 on reader service card

TO REDUCE
PROCESSING COSTS

A wide choice of ceramic materials
to best suit your needs, developed
for thick and thin film processes.
Single source responsibility for cus-
tom grinding, lapping, glazing and
metallization. Snap-Strates to reduce
your processing costs for multiple
depositions. Bulletin 712 on request.
Phone 803/682-3215. Telex 570449.

Circle 220 on reader service card

You can save time and money with this single-source responsibility for custom
substrates, pattern generation, metallization and plating.

COMPANY




HERE ARE TWO EASY WAYS TO SOLVE
LIGHTED PUSH BUTTON SWITCH PROB-
LEMS. Economically. Reliably. Fast. The
Molex 1175 snap mounts. Offers spade or wire
terminals for fast, easy assembly. A choice
of nine colors, 500 variations. And look at
the Molex 1820. You can use one, or a gang
of them, for an infinite variety of applica-
tions. Lighted push button can be wired to
light independently of the switch. And it’s
available in colors galore. Best of all . . . both
switches are priced considerably under one

misoa  Circle 160 on reader service card

dollar in quantity. ®* These components are
good examples of the Molex creative approach
to design problems. And we have the ability
to design reliability and ease of assembly
into a product without letting costs run wild
due to over-engineering. " If this makes
sense, and you would like a free sample of
either the 1175 or 1820 switch, write: Molex
Incorporated, Lisle, lllinois 60532.

Or phone (312) 969-4550. /\

... Creating components that
molex

simplify circuitry




Birth

Detects
are

forever

...unless
you help
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ment of semiconductor dice and
chip components on hybrid sub-
strates and headers. The unit uses a
pulse-ignited hydrogen microjet
with a foot-controlled automatic
cycle, and it generates localized
bonding temperatures in excess of
1.000°C in less than a second. The
system can operate within confined
packages and on large heat-sinked
devices through a preheater stage.
Price is $1.550.

Browne Corp., 212 East Gutierrez St., Santa
Barbara, Calif. 93101 [395]

Single-tip probe measures

coating thicknesses

Accurately measuring coating thick-
ness on magnetic substrates having
small or irregular surfaces, such as a
fastener or screwhead, is difficult.
but the Permascope. with a single-
tip probe. measures coatings to
within 30 millionths of an inch. This
is made possible by the new probe
design and special circuitry. The
probe is available in two different
models: a standard handheld type.

model E2.5; and a constant-pressure
version. model V-6-E2.5

Twin City Testing Corp.. Box 248, N. Tona-
wanda. N.Y. 14150 [396]

Circuit-board ejector
fastens without riveting

The all-nylon series CBE circuit-
board ejector eliminates riveting the
ejector to the board. The unit is 1.12
inches long and fits any board thick-
ness up to 1/16 in. by snapping into
2 0.100-in.-diameter hole. A 45" pull
of the ejector asserts a lever action
against the guide. rack. or chassis to

eject the card from the pc board.
Richo Plastic Co., 5825 N. Tripp Ave., Chi-
cago, lll. 60646 [397)

Self-extinguishing material
used in transistor, |C sockets

Additions to the dual in-line series
of integrated-circuit and transistor
sockets include those rated SE-0.
which have thermoplastic molded
bodies. The sockets are rated at 750
Vv dielectric strength, and tempera-
ture rating is 230 F continuous.
Products available in the series are

14-pin and 16-pin dual in-line IC
sockets, three-lead transistor
sockets. and 10-pin transistor
sockets. The units are also available
in materials rated SE-1. Price ranges
from 5 to 30 cents each.

Methode Manufacturing Corp., 1700 Hicks
Rd., Rolling Meadows, Ill. 60008 [398)

Dicing saw offers blade
speed up to 45,000 rpm

Designed to cut ceramic substrates
and other thin materials requiring a
high-speed diamond wheel, an auto-
matic dicing saw provides variable
depth of cut, feed rate and blade
speed up to 45.000 rpm. Kerf width
is 0.010 inch and the unit can
handle material as large as 3.0 by
3.0 in. The saw automatically con-
tinues dicing to any preset measure-
ment with a stepping increment to
0.0005 in. Hybrid-circuit manufac-
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.00k at how bad
your good recordings
really are.

If you're adjusting the response of your instrumen-
tation recorder at a few specific frequencies across the band,
your recorder is misaligned whether you know it or not.

And we can prove it.

With the Mincom Model 610 Sweep Generator.

Operating off ac or batteries, the Model 610 shows
you the whole frequency band, and the shape of the response
instantly shows you what’s wrong (see scope traces). It
sweeps from 400 Hz to 2.2 MHz with frequency markers for
easy identification of problem areas. (Our Model 610A
provides two sets of internal markers.) The output is adjust-
able from 0-5 volts peak-to-peak and sweep rates are variable
from 1-30 Hz.

You get a complete low-cost, instant fix for recorder
misalignment. Get the details today: Instrumentation Products,
Mincom Division,
3M Company,
300S. LewisRd,,
Camarillo, California
93010. Telephone
(805) 482-1911.
TWX 910-336-1676.

1. SWEEP GENERATOR OUTPUT 3. INADEQUATE RECORD BIAS

|

We've been there.
And brought the answers back.

Circle 162 on reader service card

Why mess around when you inexpensive to keep the
can have the ELECTRONICS ELECTRONICS BOXER in
BOXER clean up your your corner. Just complete
copies—keep them in top the coupon and mail. Your
condition. order will be processed
immediately, postpaid.

And, it's easy and

| Jesse Jones Box Corporation
| 2250 E. Butler St., Philadelphia, Pa. 19137

| Please send me: [] boxes @ $4.25 each;
| (73 boxes @ $12.00; [ 6 boxes @ $22.00

| My check or money order is enclosed.

| Name___

l Address g

3 COMPANY

New products

turers can use the saw to separate
multiple circuits on ceramic sub-
strates, cut odd-size substrates, or
notch substrates to be snapped
apart later. Prices of the model CD-
35 saw. with manual indexing is
$4.200. and an automatic-indexing
option is $2.000.

Motion Dynamics Research inc., Box 221,
Spotswood, N.J. 08884 [399]

Flatpack test contactor
designed to prevent damage

A contactor for test. burn-in, and
aging of flatpack integrated circuits
when housed in standard carriers is
part of the Welcon series for flat-
pack. TO-5 and DIP devices. The
contactor is designed to preclude
overstressing of contacts during in-
sertion of the carrier, presenting a
smooth, radiused surface to the lead
device. optimized for contact force.
The contactors are available in 14-
and 16-pin versions in a range of
contact and body materials for use
over temperatures of 150°C, 250°C,
and 300°C. Price ranges from $1 to
$3.

Wells Electronics Inc., 17Q1.S. Main St., S.
Bend, Ind. [400]
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A CAMBION® Double “QQ” Product Line

Coils with high “Q" values have always been fixed chokes, L-C filters, balun transformers,
available from CAMBION. You've probably toroids, micro-miniature types as small as .075”
come to expect them as a matter of course. x.170” (1/10th the size of a TO-5 transistor). All

What you may not have known, is that they are come with fully guaranteed ratings.

available, off-the-shelf, in substantial quantities, We've got a catalog full of 'em. It's yours for the
with identical performance characteristics to the  asking. And if, by chance, you can't find just the

prototype units you may have purchased for right one, we’ll custom design one for you and
design development. Making quality coils avail- guarantee to deliver additional identical units
able in quantity is the CAMBION Double Q" in quantity. That's just one more way CAMBION
approach. shows that the quality stands up as the quantity

goes on. Cambridge Thermionic Corporation,
445 Concord Avenue, Cambridge, Massachu-
setts 02138. Phone: 617-491-5400. In Los Angeles:
8703 La Tijera Boulevard. Phone: 213-776-0472.

You can be choosy, too. Large families with over-
lapping inductance ranges or EIA nominal
values can satisfy your individual circuit needs.
Shielded or unshielded units for chassis or
printed circuit mounting. Variable inductances,

At Gambion,coils
have a Double 00"

Standardize on

CamBION

The Guaranteed Electronic Components
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When you look inside,
you wont see much-

Advanced LS| design, only $299. For the money, no
multimeter digital or otherwise gives you higher accu-
racy, more protection, greater sensitivity or better re-
liability. And no one matches Fluke's no-nonsense year
long guarantee or 48-hour turnabout service in the U.S.,
Canada, Europe or the
Far East.

In the short time
since introduction, our
new 8000A LS| multi-
meter with 26 ranges
and five functions has
become the standard
of excellence in the
low cost field. Thou-
sands of satisfied
users all over the
world are using the
8000A daily to diag-
nose service problems
and analyze design of
electrical and elec-
tronic circuits.

Some like using the
8000A on the bench to
make in-circuit checks
on fets, diodes, and
other active circuit el-
ements. Others like
the extra capability of
our big 600 ampere
AC current probe or
30 KV high voltage
probe. Perhaps even
more go for the cal-
culated 20,000 hour
reliability factor, wide
choice of options or
simplicity of Fluke's
LSI design—our two
LSI circuits are equiv-
alent to more than
3,000 electronic com-

CKT ASSY

i

o L
< (onme

ponents! And the 8000A has a unique self-zero capa-
bility to eliminate offset uncertainty in your readings.

But make up your own mind about this fine new low
cost multimeter from Fluke. Here’'s what you get: 26
ranges to measure voltage from 100 «v to 1200 V, AC
and DC, current from
0.1 A to 2A AC and
DC and resistance
from 0.1 ohm to 20
megohms. Basic DC
accuracy is * 0.1% of
reading. Specifica-
tions carry a year's
guarantee. Fluke gives
you 48-hour turna-
round on repairs. Wide
range of low cost op-
tions include an inter-
nal rechargeable bat-
tery pack, digital print-
er output, high voltage
probe, high AC current
probe, carrying case,
deluxe test leads, and
rack mount adapters.
Try one for fifteen
days, with our no ob-
ligation return privi-
lege. We invite you to
participate in our spe-
cial trial offer and “ask
the man who owns
one" deal. For details
call your local Fluke
sales engineer. In the
continental U.S., dial
our toll free number,
800-426-0361 for his
name and address.
Abroad and in Cana-
da, call or write the of-
fice nearest you listed
below.

Buy it with your American Express, BankAmericard or Master Charge Card.

Fluke, P.O. Box 7428, Seattle, Washington 98133. Phone (206) 774-2211. TWX: 910-449-2850.
FI l ' K E In Europe, address Fluke Nederland (N.V.), P.O. Box 5053, Tilburg, Holland. Phone 13-670130,
Telex: 884-55237. In the U.K. address Fluke International Corp., Garnett Close, Watford, WD2,

® 4TT. Phone, Watford, 33066. Telex: 934583, In Canada, address ACA, Ltd. 6427 Northam Drive,
Missisauga, Ontario. Phone 416-678-1500.
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New products

Components
Terminators
fill ECL hill

Beckman’s 898 series
has low inductance to
meet high-speed needs

With the increasing popularity of
the 10K series of emitter-coupled
logic introduced by Motorola as
MECL and now made by other sup-
pliers, other companies are design-
ing components and hardware to
complement the 10K ICs. The latest
is a line of dual in-line multiple ECL
terminators from Beckman Instru-
ments’ Helipot division.

Lyle F. Pittroff, linear-products
sales supervisor, says the parts are
designed to meet the requirements
outlined in Motorola’s comprehen-
sive MECL systems-design hand-
book. The parts can also be used
with 10K ECL from other suppliers,
and with Fairchild Semiconductor’s
95K line.

Each member in the 898-41
series, for example, includes 11 re-
sistors for ECL termination to a -2.0-
volt bus, with 50-, 75-, and 100-ohm
versions available. A second variety,
989-42, contains 12 510-ohm resist-
ors for pulldown to the -5.2-v bus.
The 898-43 units contain four
Thevenin-equivalent terminator
sections, each consisting of two re-
sistors connected as a divider from
the ground bus to the -5.2-v bus
and providing a Thevenin-equiva-
lent voltage of -2.0 v at the proper

1

3
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impedance (50, 75 or 100 ohms).
And each unit in the fourth termi-
nator series, 898-44, contains six sec-
tions, each designed for terminating
a line at the driven end with a series
resistance equal to the line imped-
ance minus the 7-ohm output im-
pedance for the 10K logic. Again,
versions are made for the popular
50-, 75-, and 100-ohm applications.

All the terminators consist of
thick-film networks with layouts de-
signed for low inductance to meet
the high-speed characteristics of
ECL. They also include low-imped-
ance 0.0l-microfarad decoupling ca-
pacitors; each capacitor consists of
two metal plates and a single-layer
dielectric, selected for high capaci-
tance at high frequency. The capaci-
tor is fabricated on the side of the
substrate opposite to the resistor
network. Another series, the 898-45,
provides TTL-to-ECL translation. It
does not include the bypass capaci-
tor.

Resistor tolerances in the net-
works are +2% for values over 100
ohms, and +2 ohms for values under
100 ohms. Resistance-temperature
coefficient is 100 ppm/°C. Capaci-
tor tolerance is +40% -20%, and its
voltage rating is 25 V.

Pittroff’ says that power dissipa-
tion of the networks has been con-
sidered to make the unit capable of
operating with ECL voltage levels at
85°C in still air without heat-sink-
ing. All are in 16-pin ceramic pack-
ages, and are priced at $1.25 each in
1,000 to 4,999 quantities, which Pit-
troff says makes the parts competi-
tive on a system level with discrete
terminators.

Beckman Instruments, Helipot Division, Full-
erton, Calif. 92634 [341]

Transducers sense low
pressure, give high output

A high-output pressure transducer
for precision measurements at low
pressure has been developed by
Setra Systems Inc. The full-scale
range of the model 236 is from 0.1
pound per square inch to 20 psi, dif-
ferential and absolute, and full-scale
accuracy is to within £0.1%. Com-

DUAL GAP

NO EXTERNAL
CROSSFEED
SHIELD 'S

ala

HAMILTON DIGITAL CONTROLS, inc.
2118 Beechgrove Place, Utica, N.Y. 13501
(315) 797-2370
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WHEN YOUR COMPANY
MOVES,WILL IT HAVE TROUBLE

MAKING NEW FRIENDS?

L e A RS e 4, e

A company is oh, so human. It needs pe%le.

To like it. To help it get some work done. And it needs to
know if there are people like that where it’s going.

If where it’s going is big enough and North enough, good
luck. But if where it’s going is to a smaller town in Georgia?

Then you'll know where you stand in five minutes. Simply
by asking the guy who runs the gas station on Main Street.

What he'll tell you is this: The people around Georgia’s
smaller towns were brought up to know the meaning of work.
So they respect work and they value somebody like you who
can provide it. And, the State of Georgia will even train them,
free of charge. In the specific skills your company requires.

Then, having found and made all those friends, your com-
pany will be even more pleased to learn what else is in the

neighborhood: Resources. GEORGI A
L]

Access to markets. The )
cultural, transportation, Where a company canlive like a human being.

and financial center of the Georgia Department of Community Development ]
Southeast And mUCh K\S:;:;ygivisiqg.%g t. EL-17, Box 38097
. b . Georgi

much more. Please send me more information about Georgia.

Which your company Name \
could be reading about Ay
next week. If it mails our City - .
coupon today. tate — ]

Circle 166 on reader service card

New products

plete signal conditioning with an in-
ternally regulated power supply is
included: full input voltage is regu-
lated from 16 to 28 v dc. Remote
control of zero and sensitivity. as
well as a zero-offset calibration sig-
nal. are also provided.

Setra Systems Inc., 12 Huron Dr., Natick,
Mass. 01760 [342]

Wirewound resistors sense
temperature at 7,000 ppm/°C

A line of temperature-sensitive
wirewound resistors is designed for
use as resistance thermometers and
compensators. Rated for continuous
operation through 583 C. the resis-
tors can be furnished with any tem-
perature coefficient from -100
ppm/ C to +7000 ppm/°C. Ohmic
values range from 0.1 ohm to 25
kilohms. and resistance value toler-
ances from 0.1% to 10%. The resis-
tors are available with axial or
radial leads, or with leads out one
end: leads are available in a variety
of sizes from 0.1- to 0.25-inch in
diameter and from 0.25 0 0.75 in.
long. Unit price ranges from 29
cents to $2: delivery time is from
three to four weeks.

Arcidy Associates, 370 Commercial St.,
Manchester, N.H. 03101 [475]

Reed switch acts as
proximity sensor

A form C single-pole double-throw
miniature reed switch is an addition
to a proximity-sensor line that is en-

Vo i
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Model 5212-1 two pen
recorder with 1, 2, 5, 10
in/min, chart speeds and
Model 5112-1 single pen 10 mv fixed input spans.

recorder with 1, 2, 5, 10 l

in/min. chart speeds and /
10 mv fixed input spans. l\v

445

Model 5110-2 single pen
recorder with 2.2, 5, 10, 20
cm/min. chart speeds and
5 input spans of 10 mv up.

hielusiiion

instrument
presents o T T

in/min. chart speeds and
5 input spans of 10 mv up.

OmniScribe,, 9 ‘;,

Strip Chart Recorﬂér_

Here are five versions of the OmniScribe,, 107 Strip Chart recorder.
They're just a sample of the more than a score of possible combinations

of speeds, spans, accessories and other goodies designed into this
beautiful little unit.

And features? Just the lowest cost on the market. About half price. And a
perfected positive feed sprocketless paper drive. Plus a unique operating
feature in the non-contact re-balance element. And the multi-speed
chart drive with English/Metric option. More for your money

with Omniscrive,,,

Write today for your complete brochure, price list
and dealer list.

[hMoustomn
instrument

4950 TERMINAL AVENUE, BELLAIRE, TEXAS 77401
(713) 667—-7403 TwWX 910-881-6782

990

Model 5220-5 two pen
recorder with electric pen lift,
2.5, 5, 10, 20 cm/min, chart
speeds and 5 input spans of
1 mv up.

European Officesoas UNTERFOHRING, MUNCHEN
MUNCHNER STR. 72, W. GERMANY 0811 97-1673
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DPMs

In 2,3 and 4'/.-digit models.
We've got them all. Just ask us.

NDUSTArE S

l

Model 45 (shown actual size)

® 4%, digits

® 01% accuracy

® 20ppm/ °C stability

® Sperry planar display

® Floating differential input

® Bipolar with autopolarity

(Also available in 2Y2 and 3% -digit models)

s

Circle

Model 36 (shown actual size)

® 32 digits

® .05% accuracy

® 50ppm/ °C stability

® Sperry planar display

® Floating differential input
e < 3.5 watts power drain

GRALE

I N D

USTRIES

DIVISION OF GENERAL MICROWAVE CORP

155 MARINE ST

06 on reader

FARMINGDALE, N.Y. « 516-694-3607

ervice card

Néw prodgcts_

capsulated in one-piece molded
packages. The mode of operation
can be head-on, varied, slide, rotary
motion. or shunting. No auxiliary
source of amplification is needed.
The packaging seals the switches
and leads, providing protection
from hostile environments. Contact
and current ratings are 3 W and
0.250 A. respectively. Maximum
switching voltage is 28 v dc. Price in
lots of 1.000 is $4.70.

Hamlin Inc., Lake Mills, Wisconsin [343]

Thick-film resistor circuits
dissipate power to 5 W

A line of thick-film resistor circuits
for high- and low- voltage appli-
cations are packaged in single DIPs
that offer low-tolerance precision
networks. Designated the AF 4000
series, the resistors have power dissi-
pation to 5 W, a range from 3 ohms

to 108 ohms. operating voltage to 50
kv, and noise levels from -3dB at
low resistivities to +15 dB at high
sensitivities.

AFI Industries, 400 Warburton Place, Long
Branch, N.J. 07740 [344]

Triaxial accelerometer
weighs 850 milligrams

Weighing 850 milligrams and mea-
suring 0.3 by 0.25 by 0.20 inch in
size, the Picotriax model 23, a vibra-
tion-measurement sensor, provides
a flat frequency response up to 10
kHz in three axes. The triaxial
piezoelectric accelerometer is de-
signed so that all cables exit from
the same face. which simplifies
mounting and cable connection.
The cable measures 0.17 in. in
diameter. Weight of the sensor with
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The plot changes.
The story stays the same.

On Monday morning in
Ottenbach, Germany, a
CalComp flatbed plotter
charts a weather map for the
national weather service.

At the same time, Hoare
& Company, stock brokers of
London, begin their week
with trend analysis graphs
plotted for their customers
on CalComp drum plotters.

During the week, Pirelli
of Ttaly will use a CalComp
plotter to design tire treads.
The Concorde supersonic jet
will tly, thanks in part to
engineering drawings

Electronics/March 15, 1973

produced by a CalComp reputation for innovation and
plotter. And map makers all ~ our concern for excellence
over the world can draw —those stay the same.
maps with a speed and For information on
precision man cannot plotters, call your local
approach. CalComp otfice, or contact
The plots change. California Computer
Wherever in the world a  Products, Inc.. EM-M4-73,
new need for computer 2411 West La Palma Avenue,
graphics arises, CalComp Anaheim, California 92801.
will assuredly have the (714) 821-2011. —

hardware and the software
to meet the need.

We set the standards for
our industry. We service what
we sell around the world.

The plot changes. But our

CJIAILICIOIMIP,
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From the world’s largest
manufacturer of

High Voltage
Diffused Slllcon

Rectifiers

For industrial applications re-
quiring high reliability at eco-
nomical cost.

Typical applications include
microwave ovens, RF trans-
mitters, CRT power supplies,
electrostatic copiers and pre-
cipitators.

R
-y
e

able for X-Ray applications.
Six versatile series are avail-
abie in wide range of minimum
sized packages.

Ratings from 1 KV to 40 KV
(PRV) and 5 mA to 2A (lo).
All are available with fast re-
covery characteristics.

Special configurations are avail- Design us in; we'll stay there VARO

VARO SEMICONDUCTOR, INC.

P.0. BOX 676, 1000 N. SHILOH, GARLAND, TEX. 75040, 214/272-4551, TWX 910-860-5178
Distributed by:
ALLIED ELECTRONICS, Chicago, Ill. 312/421.2400. THE ALTAIR CO., Richardson, Tex.
214/231.5166. BELL ELECTRONICS, Menlo Park, Cal. 415/323.9431. BLUFF CITY DIST.
CO0., Memphis, Tenn. 901/725-9500. BRIDGEFIELD SUPPLY, Twinsburg Ohio 216/425-4209,
CRAMER ELECTRONICS, Nationwide; Newton, Mass. 617 69-7700; Rochester, N. Y.
716/275.0300. ELECTRONIC PARTS CO., Denver, Colo, 303/2663755 FARWEST, INC.
Bellevue, Wash. 206/747-1515. MERQUIP ELECTRONICS, Skokie, 1ll. 312/965-7500. MERRILL

ELECTRONICS, Chicago, Ill. 312/286-2525. MILGRAY ELECTRONICS, Freeport, N. Y
516/546-6000. WESTATES ELECTRONICS, Chatsworth, Calif. 213/341.4411.
in Canada:

ELECTRO SONIC, Toronto, Ont, 416/924-9301. R. A. E. IND. ELECTRONICS, Vancouver, B. C.
604/687-2621. WESTERN RADIO SUPPLY, Hamilton, Ont. 416/528-0151.

Circle 170 on reader service card

BIG&BOLD
&BRIGHT?

Our Series 1060 Display tells it like it
is, no matter where you stand. The
big 2” characters don't play games
on you — regardless of environment,
application or distance. Closely
spaced, easy to read bar-segments
are individually illuminated by a vari-
ety of long life T1% lamps.
Replacement is made either
from front or rear of the pan-
el. The Series 1060 abounds
with options; (7 or 9 seg-

ments, floating decimal, + and —,
choice of screen colors, etc.). What's
more, the price is right. Call or write
us on our Series 1060. It has a lot to
say, and so do we. Industrial Elec-
tronic Engineers, Inc., 7740 Lemona
Ave., Van Nuys, Ca. 91405, Telephone:
(213) 787-0311, TWX 810-
495-1707. Qur European

Office: 6707 Schifferstadt,
Eichendortf-Allee 19, Ger-

N—— ® Many, Phone: 06235-662.

170 Circle 207 on reader service card

New products

cables is 940 milligrams.

Endevco Dynamic Instrument Division, 801
S. Arroyo Parkway, Pasadena, Calif. 91109
[345]

Temperature recorder is
accurate to within 1%
The Hot Spot temperature recorder

1s a tiny single-increment heat sen-
sor that is accurate to within 1%.

Units are available to cover the
range between 100° and 350°F in
10°F steps. The window, 1/16 inch
in diameter, turns irreversibly black
from a silver color when exposed to
its rated temperature value. Over-all
diameter is 3/16 inch. Price is 65
cents each in 500 pieces.

Telatemp Corp., Box 5160, Fullerton, Calif.
92535 [346]

Electrolytic capacitor has
four-terminal construction
An aluminum electrolytic capacitor,

type UFT, has an impedance that
decreases at frequencies above 1.000

AL DL S e

5\00 MFD 10 VDC

e - —'nd

Hz, accomplished by four-terminal
construction. Either end may be
used as the input stage with the op-
posite end as the output stage. This
allows short lead lengths for termi-
nations, since all the connections

Electronics/March 15, 1973
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Recognize the unnecessary, out-of-date clutter, confusion, complexity and cost all these

separate test instruments represent? One (1) Systron-Donner VERSATESTER 1.. replaces
the lot with laboratory accuracy at home workshop cost.

L
als cl3ige -
L3 ) Vs
3 0 Ll gy
o A
L
L “

countee
soanmary

By
=5\ otaruist '

- QLOCK
e ASURE I NT e ot
ax » x 2 n Aot v uwm
o \ 2 / a - |
oy
a
)
o1 ™o

2
s 2 3 LY
w 1 2 ™ 3 ms 58 K
- . 2 o 1. 8 5 B 3
LR S : k
» Xt oRy

VERSATESTER 1, the single instrument electronics test lab,
(a) Supplies dc power, +5v, +15v, —15v, £30v
(b) Generates, 20 Hz to 20 MHz
(1) Pulses
(2) Sine waves
(3) Square waves
{c) Digitally measures and displays to four digits
(1) Frequency, auto ranging 20 Hz to 20 MHz
(2) dc volts, 0-500v in 4 ranges
(3) acvolts, 0-500vin 4 ranges
(4) dc ohms, 0-5 Mg in 5 ranges
At $1,250, Systron-Donner’'s VERSATESTER 1 is the answer to the
cost accountants, as well as the test engineer’s and technician’s,
prayers.

Call your nearest Sclentific Devices Office for detailed specifica-
tions or a demonstration, or contact Datapulse Division, 10150 West
Jefferson Boulevard, Culver City, California 90230. Phone (213)
836-6100; TWX 910/340-6766; Telex 67-3219. In Europe: Systron-
Donner GmbH, Munich, W-Germany; Systron-Donner Ltd., Leaming-
ton Spa U.K.; Systron-Donner SA, Port Marly, France.

See the Systron-Donner VERSATESTER 1 in operation at IEEE,
Booths 2326-2331.

DATAPULSE
DI VIS I ON

SYSTRON 9 DONNER

The Systron-Donner Instruments Group:
Concord Instruments [ Computer Systems [ Datapulse [] Kruse Electronics [] Microwave [] Trygon Electronics
@8ystron-Donner Corporation 1973
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Miniature piug-in
power transiormers

Huge in-depth inventory for
immediate off-the-shelf
delivery.

Sizes from 1 to 24VA

For printed circuit applications

& Largest selection of voltage ratings
® Low cost—no minimum order requirements

® 115 or 115/230V primaries

transtormer co. inc.

1 Junius Street, Brooklyn, N.Y. 11212
Tel. (212) 498-5111

Circle 172 on reader service card

Send for complete catalog including
extensive line of power and voltage
regulating transformers

A new read/wrike niahmru lstem
wikh ROM capobiliGy— by Iﬂ&l]

—
Let TOKO bridge the gap between —

law-performance 0.5 penny per bit r -
memory and 3 pennies per bit e s J
memory. TOKO's new NDRO mem
ory system, HS-600E, offers high
performance 300NS access time
and 600NS cycle time and elec-
trically alterable ROM capability
TOKO's plated wire memories, as-
sure simplified computer architec-
ture.
Basic module size

4K word by 9 bits

4K word by 18 bits

8K word by 9 bits

8K word by 18 bits
8K x 18 configuration consists of
five plug-in boards: two memory
stack boards. two bit electronics
boards and one word electronics
and control board. Each board 13"
x 8.7 in size.

Various memory systems, stacks, 3

pulse transformers, and delay lines
are also available

Head Dffice

Toko New York Inc .
| Toko, Inc Los Angetes
Liaison Dffice

Toko Elektronik GmbH “
[

Circle 168 on reader service card
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HS-600E

TOKO, INC.
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New products _

can be made directly and not to a
common tie point. It also eliminates
any possible inductance that the
wire itself might contribute. Capaci-
tance is varied over a wide range.
Cornell Dubilier Electronics, 150 Ave. L
Newark, N.J. 07101 [347]

Tantalum capacitors have
range from 0.0047 to 330 uF

Kemet miniature and subminiature
metal-case epoxy end-filled solid
tantalum capacitors are designated
the T314 and T324 series. Available
in eight case sizes, they range in
value from 0.0047 to 330 pF in +5,
*10. and *20% capacitance toler-
ance, 6 to 50 volts. Operating tem-
perature range is -55 to +85°C and
o +125C with derated voltage.
The capacitors are designed for by-
passing filters and coupling appli-
cations in industrial and commer-
cial-grade circuits.

Union Carbide Corp., Components Dept.,
Box 5928, Greenville, S.C. 29606 [348]

Polypropylene film capacitors
range from 100 pF to 0.15uF

A capacitor with a 25-guage poly-
propylene dielectric. designated Mi-
cromatic. offers a total range of 100
pF 10 0.15 pF. *1 to +20% at 200 or
400 v. The leads on the units serve
as winding mandrels in their manu-

Film Insert

Foll
Film
Foil

facture. Electrode foils and lead
wires are separated by three layers
of dielectric. and no dielectric is in
direct contact with either lead wire
in the electrical field. This insures
against voltage breakdown in the
area of lead-wire penetration.

Paktron Division, llinois Tool Works Inc

1321 Leslie Ave., Alexandria, Va. [349]
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When a hum
costs $90.

It’s time to take a look at Sanders Flexprint® Circuits — the rugged, reliable, flexible
circuitry that withstands the bumps and shakes of handiing in transit — and saves you
the cost of finding and repairing a broken connection.

A manufacturer of electronic systems for home entertainment turned to Flexprint
Circuits for just that reason. Every time one of his products was mishandied in transit,
it could cost him as much as $50 to find the loose wiring connection.

We were able to design a new interconnection system, creating a Flexprint Circuitry
configuration especially for his product.

Because Flexprint Circuitry is so adaptable, no other design changes in his product
were necessary. Flexprint Circuits cost less to install, weigh less than his previous
standard wiring and resist the hard bumps of handling. We could have saved this
manufacturer even more money if he’d come to us when his product was in the
original design stage.

If you want to turn out a more competitive product — one that costs less to make and
can take rough handling — look into the limitless possibilities of Flexprint Circuits.
For more information, call Mr. Tom Stewart at (603) 669-4615 (Ext. 417) or write to
Grenier Field, Manchester, New Hampshire.

PN SANDERS, ASSOCIATES, INC.

Call your nearby Sanders rep, or write Sanders Flexprint Division,
7 M sanDErs assocares, v @renier Field, Manchester, New Hampshire 03103.
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TRIMMER

RESISTOR

1/8 WATT 10 MM DIA,

Cow Cost!

Various Types Available

Other Products:
Fixed Composition Resistors
Spark Plug Suppressors

WHY PAY MORE

AND GET LESS?

DELAY LINES

SPIRADEL®

The world’s most advanced
Delay Lines, featuring low
cost, highest quality and
small size.

We manufacture the HIGHEST
Time Delay to Rise Time Ra-
tios in Lumped Constant De-
lay Lines.

WRITE FOR NEW
20-PAGE CATALOG

FAST PROTOTYPES!

L-C FILTERS -

An economical source for
Lowpass, Highpass & Band-
pass prototypes...often

SHIPPED IN 3 DAYS!

WRITE FOR NEW
12-PAGE CATALOG

SEE US AT INTERCON 73

_Wev! pf@uctslmatériés_

An electrically conductive one-com-
ponent silicone-based adhesive seal-
ant, called Cho-Bond 1030, can be
extruded from a tube and spread
with a spatula. It bonds conductive
siticone EMI gaskets to metal sub-
strates. The material contains no
acetic acid or other corrosive curing
agents and cures when exposed to
atmospheric moisture. It remains re-
sitient and flexible and has a peel
strength of typically 3.0 Ib/in.
width. A set is obtained in 24 hours,

and full cure in 48 hours.
Chomerics Inc.. 77 Dragon Ct., Woburn,
Mass. 01801 [476]

T @ o g 2
CO.LTD.

225-3, 7-cho, Nakamachi, Ohtori, Sakai City,
Japan 593 Phone: 0722 (62) 8281

€D Allen Avionics, Inc.

224 E. 2nd STREET, MINEOLA, N.Y. 11501

Phone: 516-248-8080

Circle 174 on reader service card
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How would you like to consult
with the finest financial brains
in the country?

The

Week
Letter

A truly fine investment.
And it's tax-deductible

Fee: *39 per year!

Now—a truly sensible financial service. The Business Week
Letter taps the minds of the top financial innovators—each
issvel

The Letter winnows the few really good deals from those
that only sound good. Real estate, tax shelters, income tax
wrinkles, estate planning ideas, insurance, Wall Street rec-
ommendations. All this, plus,

The Business Week Letter prints only the information that
makes sense to each lawyer, accountant, tax man and re-
searcher we consult. So you reap the benefit of the best
thinking and counsel available from any financial reporting
service. All for $39 a year—and you can cancel any time
and get a refund on the unexpired portion,

Bonus: Act now and receive at no extra charge “18
Great ldeas from The Business Week Lefter’—a sampling
of the kind of money-making and money-saving ideas you
get regularly in the Letter.

Please start my subscription
to the biweekly The Business
Week Letter at $39 annually.

| understand that if | can’t

make use of the ideas In the

Letter, | may cancel and
receive a refund on the
unexpired portion.

Name

Address

City State Zip

Mail to The Business Week Letter, 1221 Avenue
of the Americas, New York, N.Y, 10070
Note code in lower right corner of coupon F

An epoxy casting compound exhibits
low shrinkage and exotherm upon
curing. Designated XCA. the mate-
rial has a relatively low viscosity,
and this allows easy pouring. Pot
lite is about 1 hour. and the material
cures at room temperature in 18 to
24 hours. XCA is available in quart
and gallon containers.

Electro-Kinetic Systems Inc., 2500 E. Ridley
Ave.. Chester, Pa. 19013 [477]

Hot pressing dies, for the fabrica-
tion of eclectro-optic. piezoelectric,
ferroelectric and ferrite materials,
uses hot-pressed silicon carbide. The
oxidation-resistant dies offer good
strength. and can operate in air, ox-
ygen. nitrogen. inert, vacuum. or re-
ducing atmospheres to temperatures
in excess of 1.400 C.

Ceradyne Inc., 8948 Fulbright Ave
Chatsworth, Calif. 91311 [478]

A dip for solder plate on etched
printed-circuit boards is called Ken-
vert 78 and is designed 1o prevent
immersion tin deposition on bare
copper or gold areas of pc boards.
Thus. if the boards are not com-
pletely etched during one cycle and
then receive an immersion tin de-
posit during post-etch treatment.
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New Directions in Gas Laser
and Plasma Display Panel-By NFEC

- ] 15 mW He-Ne Gas Laser GLG 2040

| NEC's new 15 mW He-Ne Gas Laser
offers two distinct improvements from
conventional ones— greater stability and
extra-long operating and shelf life, with
no heat run necessary during storage.
Output power, for example, is
remarkably stable within - 29;/hour after
a 30-minute warm-up. Cavity spacers
are made of ultra-low-expansion
""Neoceram’’ glass rods. Moreover, the
brewster windows are sealed with glass
rather than adhesives. That's why NEC
guarantees it for the first full year
following delivery.

New Type "UTOVUE’' Dotmatrix
type Plasma Display Panel

Capable of reproducing any letter in the
alphabet or any number. The display
panel is equipped with a transparent
electrode to ensure unusual brightness.
It is a decided improvement over
conventional types. Featuring a
refresh-type operation, this versatile
panel can be applied for all kinds of
terminal equipment such as computer,
data transmission electronic calculators
and instrumentation and industrial
machines. Sample will be available
this fall.

Make it a point to stop by the NEC booth at New York Coliseum IEEE Show, March 27—30.
NEC is eagerly looking forward to the opportunity of showing you its new UTOVUE units, new
Gas Laser and many more of its electronic products. You’ll find them all at Booth 1702-4.

Chicago Office: Room 410, 500 North Michigan Avenue, Chicago. lllinois 60611 Tel. Chicago (312) 828-9494/6

Telex Address: NIPELCO 910-221-2101

Los Angeles Office: Tishman Airport Century Bidg., (TAC-3), 9841 Airport Boulevard, Los Angeles, California, .. .

90045, ~Tel. (213)776-5923, 5924 Cable Address: NIPPELECO LOS ANGELES CALIF Telex Address: 910- 328 Nippon Electric Co. Ltd.
-6574 NIPPELECO LSA673569 Tokyo. Japan

NEC AMERICA INC, Suite 4321, Pan Am. Bldg.. 200 Park Avenue, New York, N.Y. 10017 Tel. New York (212' 661-
3420 Cable Address: “NIPPELECO NEWYORK' Telex Address: NECAUR 234936
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NEWN

VECTOR-PAK SYSTEM SOLVES PACKAGING PROBLEMS ’

e CAGES NOW AVAILABLE FULLY OR PARTIALLY ASSEMBLED.

e NEW EASY-TO-ORDER NUMBERING SYSTEM.

e BUILT IN ADJUSTABILITY AND FLEXIBILITY TO SOLVE YOUR
PACKAGING PROBLEMS.

|
_

1
- (1]
‘18 \
|
Rack mountable cage and module systems available in 3%2", 547, 84" heights

1) and 9”7, 127, 15" depths. Immediate availability — assembled or muiti purpose
kit versions.

o) Rugged Vector Pak Card Cages with extruded ABS or aluminum guides located

= on .15",.257, or .3" multiples.

3) Dozens of new Plugbords for building Plug-In Cards — IC and discrete types.
Multi-Mod Cases —sleek functional aluminum cases for instruments and other
circuitry. 4 slotted mtenor surfaces for cards, mounting plates.

-, EFP modules in 1.6", 37, or 4';" widths have slots for cards 4% x 6'.",

2.7" x 6.5", 8" x 9.6", shde off sides

Send for new specification sheets. N1MS bins and modules also available.

VECTOR ELECTRONIC CO., INC.

12460 Gladstone Ave.. Sylmar, California 91342

Phone: (213) 365-9661 [ TWX (910) 496-1539 72.2

C|rcle 176 on reader service card
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Presenting
in your
corner:

THE
ELECTRONICS
BOXER!

Why mess around when you
can have the ELECTRONICS
BOXER clean up your
copies—keep them in top
condition.

And, it's easy and
inexpensive to keep the
ELECTRONICS BOXER in
your corner. Just complete
the coupon and mail. Your
order will be processed
immediately, postpaid.

| ELECTRONICS BOXER

| Jesse Jones Box Corporation
| 2250 E. Butler St., Philadelphia, Pa. 19137

|

|

I |
Please send me: [] boxes @ $4.25 each; |
[J 3 boxes @ $12.00; [] 6 boxes @ $22.00 |
|

|

|

|

|

I My check or money order is enclosed.

| Name

I Address

B [\lf_w_ products/materials

they cannot be run through another
etching cycle to complete the etch.
and they become rejects. By pre-
venting deposition on copper and
gold. Kenvert 78 reduces rejects.
The material is supplied as a pow-
der. which is mixed with water and
supplemented 2% by volume with
Kenvert-L liguid additive.

Conversion Chemical Corp., 210 E. Main
St. Rockville, Conn 06066 [480]

The Orotemp 20 series is a 99.999%
pure neutral gold solution designed
especially for ultra-high-speed spot
and strip gold plating. The material
is capable of plating 50 to 60 mil-
lionths of an inch in 14 10 2% sec-
onds and produces a deposit that is
stress-free. ductile. and heat-resist-
ant. Deposits die-bond. resistance-
weld. and then solder with no disco-
loration. Orotemp 20 solution is
stable at operating current densities
up to 1.800 ASF. The material con-
tains no brighteners. organic or in-
organic. and no free cyanide.

Technic Inc . Box 1965. Providence, R.I
02901 [371)

Pure-A-Loy is a line of contamina-
tion-free solders produced in bar.
ingot. and anode form. and can be
used with all types of automatic sol-
dering machines. Sulphur content is
guaranteed less than 5 parts per mil-
lion. and oxides and other nonme-
tallic inclusions not in excess of 10
ppm. Features of the material in-
clude good wetting action. low ini-
tial dross. shallow fillets for lower
dielectric resistance. brighter solder
joints. and reduction of hand-
touchup time. The material is avail-
able in any tin-lead alloy or in spe-
cial formulations of other alloys.
Gardiner Solder Co, 4820 S. Campbell
Ave . Chicago, IIl. 60632 [372)

A paste solder for automatic solder-
ing machines is a tin-lead alloy,
combined with a noncorrosive tlux.
Available alloys include 50/50.
60/40. and 95/5 configurations. The
amount of flux residue that remains
after soldering is minimal. non-
corrosive. and nonconductive.

Force Chemicais Division, American Solder
and Flux Co. Inc., Industrial Bivd.. Paol, Pa
19301 [410]
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Temperature
Indlcators

: Let you know when rated temperature
‘isreached. .. with an accuracy of 1%

1. TEMPILABELS?®: self-adhesive temperature
monitors consisting of one or more heat-sensitive
indicators sealed under transparent, heat resistant
windows. The centers of the indicator circles turn from
white to black irreversibly at the temperature ratings
shown on the label. Tempilabels® are avaitable in several
sizes, and in single or multiple temperature ratings from
100° to 500°F. Accuracy is within £19% of the stated
rating. They are particularly useful for monitoring
operating temperatures of equipment or processes;
obtaining temperature data of components as a guide to
design and material selection; safeguarding temperature-
sensitive materials in storage or transit. To serve as a
permanent record, Tempilabels® can be removed from
the surface and attached to a report.

2. TEMPILAQC®: materials of calibrated melting
points suspended in an inert, volatile non-
flammable vehicle. Available in over 100
systematically spaced temperature ratings from
100° to 2500°F. Tempilag® indicates its
temperature rating by liquefying within
*+1% of its rating. Available in bottles or
spray cans.

a 3. TEMPILSTIKS®: temperature-indicating
crayons of calibrated melting points.
3 Available in over 100 systematically
spaced temperature ratings, Tempilstiks® cover the
range from 100° to 2500°F. Tempilstiks® indicate ,,'0,
the specified temperature, by liquefying with
atolerance of +1% of itsrating.

Detailed data and price sheets as well as
samples are available upon request.

440
Te mp i))l DIVISION, BIG THREE INDUSTRIES, INC.

Hamilton Blvd., South Plainfield, N.J. 07080
Phone: 201 « 757-8300 ¢ Telex: 138662

Circle 177 on reader service card

MONO-KAPS

Unique in
Availability,
Price and Quality

A=

"FREE Samples

USCC/Centralab Mono-Kap Ceramic Capacitors
have availability, price and quality inherent in every
part.

AVAILABILITY. Immediately available from over
150 distributors are stock units in six sizes from
.100 x .100 to .500 x .500. Our four dielectrics are
NPO, W5R, Z5U and Y5V, with capacitance values
from 4.7 pF to 10 Mfd in 50, 100 and 200 VDC
ratings.

PRICE. $.09 average in production quantities. This
low price is due to USCC's development of highly
automated assembly techniques resulting in large
volume production of Mono-Kaps.

QUALITY. USCC is currently under contract to
produce chip capacitors (the heart of Mono-Kaps) at
the rate of 25,000 per hour, with a failure rate level
of only .0019% per 1000 hrs.

o ger N = Tk

*want FREE evaluation samples?
Write on company letterhead to
USCC/Centralab. For complete
technical data on MONO-KAPS and
other quality USCC components,
circle the information retrieval
number below.

I8y USCC/Centralab \tl}

Electronics Division ® Globe-Union, Inc
2151 North Lincoin Street » Burbank, California 91504
(213) 843-4222 = TWX: 910-498-2222
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NEW
SHORTER
CASE!

SGHAUER

1-WATT

ZENERS

160 MAX. elded
DIA, and brazed assembly
/ No fragile
nail heads
High pressure
molded case

7R

028 DIA.
GOLD PLATED N
NICKEL CLAD P
COPPER LEADS

ALKYD RE
U.S.A. Made SN ]-L? 1

-

CASE LENGTH %’ E
A

0.320” MAX.
(Was 0.437”)

SAME LOW PRICES FOR
1% TOLERANCE ZENERS

ANY VOLTAGE
FROM 2.0 TO 18.0

Quantity Price Each
1-99 $1.07
100-499 97
500-999 .91
1000-4999 .86
5000 up .82

IMMEDIATE SHIPMENT
Send for rating data and
20%, 10%, 5% and 2%
tolerance prices.

Semiconductor Division

SCHAUER

MANUFACTURING CORP.

4514 Alpine Ave , Cincinnati, Ohio 45242
Telephone 513/791-3030

New literature

Measuring instruments. Fogg Sys-
tem Co. Inc.. 1380 S. Dahhia St.
Denver. Colo. A short-form catalog
describes portable measuring instru-
ments. including transducer simula-
tors. bridge amplitiers. and millivolt
sources. Circle 421 on reader service
card.

Telephone relays. Magnecratt Elec-
tric Co.. 5575 N. Lvnch Ave. Chi-
cago. 11l 60630. has published a 60-

MAGNECRAFT
TELEPHONE TYPE
RELAYS

page catalog containing more than
35 types of telephone relays. These
include  miniature.  subminiature.
small, and medium-sized units. Also
contained in the catalog are specifi-
cations and line drawings. [422]

Contamination problems. Millipore
Corp.. Bedford. Mass. 01730. A 45-
page manual offers solutions o the
particulate contamination problems
encountered most frequently in
photomask and wafer production.
[379]

Force transducers. Quartz piezo-
electric force transducers with built-
in integrated-circuit amplitiers are
described 1 summary data sheet
200872. available trom PCB Piezo-
electronics Inc.. Box 33. Buflalo.
N.Y. 14225.1423]

Floppy disk. Innovex Corp.. 4 Alfred
Circle. Bedford. Mass.. is offering a
six-page foldout product brochure
on the company’s Diskette floppy-
disk system. Price. pertormance

178 Circle 178 on reader service card

L

quid
Rivets,
Bolts,
Nalls
Staples,
Etc. |

One drop goes
a long way in fas-
tening almost any-
thing to almost
anything.

Metals, for i |n-
stance. And
plastics. And ce-
ramics. And
rubber.

Eastman 910
adhesive bonds
fast, too. Almost

Al
DHESI

NET weiGrT |

| instantaneously. With only

contact pressure.

Tensile strength? Up to
5,000 pst at room temper-
ature.

New Eastman 910 MHT
and THT grades hold when
the heat is on. Even over
400°F.

For further data and
technical literature, write:
Eastman Chemical
Products, Inc., Kingsport,

Tennessee 37662. m

der service card



Dialight
sees a
need:

(Need: A space-saving thumbwheel switch)

See
Dialight.

Actual size

These miniature thumbwheel switches, available in both BCD or
decimal format, with positive detents for easy action, snap together
side by side on %" centers to provide any number of desired
decades. No tools are required to put them together or take them
apart. Large ¥%1s” white numerals, set in a black background, make
it easy to read the digits from a distance and the assembly has a
modern low profile design—recessed on the face of the panel to
eliminate accidental activation. Each switch has a gold-plated track
on glass epoxy base to insure long life. Gold-to-gold contacts
between wipers and tracks obviates electrolytic action, and long
wipers insure constant pressure. Send for your free catalog on
Dialight's full line of miniature and thumbwheel switches.

DIALIGHT

Dialight Corporation, A North American Philips Company
60 Stewart Avenue, Brookiyn, N.Y. 11237 (212) 497-7600

Circle 223 onreader service card

" PROVEN RELIABILITY—

SOLID-STATE POWER INVERTERS,
over 260,000 logged operational hours—
voltage-regulated, frequency-controlled,
for missile, telemeter, ground support,
1350C all-silicon units available now— |

Interelectronics all-silicon thyratron-like gat-

) ing elements and cubic-grain toroidal magnetic
/ W components convert DC to any desired number
/ of AC or DC outputs from 1 to 10,000 watts.
= Ultra-reliable in operation (over 260,000
logged hours), no moving parts, unharmed by
shorting output or reversing input polarity.
High conversion efficiency (to 92%, including
voltage regulation by Interelectronics patented
reflex high-efficiency magnetic amplifier cir-
cvitry.)

Light weight (to 6 watts/ox.), compact (to
8 watts/cv. in.), low ripple (to 0.01 mv. p-p),
excellent voltage regulation (to 0.1%), precise
frequency control (to 0.2% with Interelectronics
extreme environment magnetostrictive stand-
ards or to 0.0001% with fork or piezoelectric
standards.)

Complies with MIL specs. for shock (100G
11 mlsc.), acceleration (100G 15 min.), vibra-
tion (100G 5 to 5,000 cps.), temperature (to
150 degrees C), RF noise {1-26600).

AC single and polyphase units supply sine
waveform output (to 2% harmonics), will
deliver up to ten times rated line current into
a short circuit or actuate MIL type magnetic
circuit breakers or fuses, will start gyros and
motors with starting current surges up to ten

= times normal operating line current.
/ f Now in use in major missiles, powering
X @@ telemeter transmitters, radar beacons, elec-

tronic equipment. Single and polyphase units
now power airborne and marine missile gyros,
synchros, servos, magnetic amplifiers.

Interelectronics—first and most experienced
in the solid-state power supply field produces
its own all-silicon solid-state gating elements,
all high flux density magnetic components,
high temperature ultra-reliable film capacitors
and components, has complete facilities and
know how—has designed and delivered more
working KVA than any other firm!

For complete engineering data, write Inter-
electronics today, or call 914 Eimwood 8-8000.

INTERELECTRONICS CORP.

| 700 U. S. Route 303 Congers, New York 10920

Circle 179 on reader service card 179



thereis only |

calibrator

designed for
DIGITAL (=)

NEW Series 300
E/I/R Calibrator

This versatile, high-precision instru-
ment introduces a new concept in
voltage, current and resistance cali-
bration for the digital instruments
of the 70’s, as well as for classic
analog meters. No other calibrator
on the market can match its combi-
nation of high accuracy, operating
speed and safety, and flexibility. It
gives you:
@ High accuracy — 0.005% DC; 0.05%,
AC
@® Broad operating range — 6 voltage
ranges; 6 resistance ranges; 7 current
ranges; frequencies to 10 kHz
@® Closed-loop operation — provides
instant, automatic response to dial
settings . . . eliminates fussy manual
adjustments

Four-terminal sensing

Programmable operation available —
Model 310

@® Unprecedented flexibility — ideal for
calibrating analog meters and pane!
meters of all types, including 3, 4 and
4% digit AC or DC ammeters, volt-
meters, multimeters and A-to-D
converters

Complete specifica-
tions and data are now
available on the Series
300. Send for your
free copy today.

INSTRUMENT CORP.
40 Guinan Street

Waltham, Massachusetts
Tel. (617) 899-4611

180 Circle 180 on reader service card
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characteristics. and technical specifi
cations are discussed. [424]

Dictionary. A German-English elec-
tronics  dictionary  contains  more
than 78.000 terms and abbreviations
in 700 pages. The dictionary sells for
S12 in Germany and is available
from Verlag H. Wernicke. 8024 Dei-
senhofen. Box 165. West Germany.

Connectors. Continental Connector
Corp.. 34-63 56th St.. Woodside.
N.Y. [1377. has issued an 88-page
printed-circuit  connector  catalog
covering printed-card and flexible-
cable applications. [425]

Capacitors. Series M high-energy-
density pulse discharge capacitors
are featured in Bulletin 401R from
Maxwell Laboratories Inc. 9244
Balboa Ave.. San Diego. Calif
92123.[426]

Waveform generator. The maodel
F280A programable wavetform gen-
crator is described in a four-page
bulletin available from Ailtech. a
Cutler Hammer Co.. 19535 E. Wal-
nut Dr.. Citv of Industry. Calif. In-
cluded is data for interfacing with
contact closure or DTL and TTL lev
els. [338]

Linear 1¢s. RCa Corp.. Solid State
Division. Rte. 202. Somerville. N.J
08876. A 48-page product guide
provides reference information on
linear ICs for instrumentation. com-
puter. and other applications. [339]

Measuring indicators. Howell In
struments Inc. 3479 W. Vickery
Blvd.. Fort Worth. Texas. is oflering
a catalog describing 16 multipoint
measuring indicator panels. [340]

Information handling. The appli
cation of MOS LSI technology to in
formation-handling svstems is the
subject of a brochure from Hvcom.
1641 McGaw. Santa Ana. Calif.
92705. [427]

Sensors. Product bulletin FS-1 from
Thermometrics fnc.. 15 Jean PL.
Edison. N.J. 08817. describes Ther-
moflake sensors that consist of a
flake thermistor mounted at the top

{\—_BECOME The K
world’s Tallest

" elecTronics

( COMPANY...
in Leadville, /-
Colorado. “

Y=
¥ {/ / é

Follow on the heels of the
gold rush, the silver, lead and
zinc strikes, and the molybde-
num boom. At an elevation of
10,152 feet, you'll be situated
at the entrance to our nation’s
finest ski country. Yet com-
mercial property can be
obtained at uninflated prices,
and several liberal loan pro-
grams are available to keep
your immediate site and
construction costs at a
minimum,

Leadville and many other
Colorado cities also have the
transportation and the natural
resources you require. Not the
least of the latter are the edu-
cated, talented people who
live here, love it, and will
never leave it.

Learn about 127 Colorado
communities — including
Leadville — that have prime
industrial sites to suit your
business. Send for our free
83-page Executive Portfolio.
Write William C. Hacker
Colorado Division of
Commerceand Development,
1349 State Capitol Annex,
Denver, Colorado 80203.

GOLORADD

where there's room to live and breathe
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THE BEST YOKE FOR YOUR DISPLAY

o

N
7" “
-
N,
o

HIGH Q FERRITE STATORS
High sensitivity yokes fpr
both resonont, direct drive

l(m DEFLECTION YOKES

f

7/

FASTEST SPOY RECOVERY
Spot recovery times to
0.1% in less thon 2 micro

seconds /l

LOW RESIDUAL MAGNET-
ISM Residuols os low os
0.005%. Lower on your

speciol order

3

SEND FOR THE NEW CELCO
YOKE GUIDE LISTING OVER
175 TYPES. FIND THE
ONE YOKE FOR YOUR

SPECIAL DISPLAY
APPLICATION. o S .
N -\l
\ 9= ¥

ULTRA HIGH RESOLUTION

pﬂ[a'mg Low ostigmo
tism with o minimum spot
growth

% /,’ — ’
HI SENSITIVITY LOW L2 MAGNETIC WRITING LOW COST TERMINAL DIRECT VIEW STORAGE
High efficiency with mini YOKES High sensitivity YOKES For computer ter CRTS Moximum informo
mum  deflection driving chorocter yokes. Frequen minols, oirline or stock tion obtoined by use of
power. cies to 30 MHz. price disploys. low driving power
CONSTANTINE ENGINEERING LABORATORIES COMPANY
70 Constantine Dr., Mahwah, N.J. 07430 Tel. 201-327-1123 TWX: 710-988-1018

Circle 224 on reader service card

Bug-less X-Y for
hassle-free recording

You'Re <% WHISTLING IN THE DARK...

if you think that heart disease and stroke
hit only the other fellow’s family.

Esterline Angus X-Y recorders do the job reliably—and

they are available with the right combinations of fea-

tures to suit most lab or process applications without

tricky modules.

Our hard-wired X-Y recorders accurately, quickly,

GlVE ... s0 more will live and simply record one variable against another—or

= two variables against a third —or one or two variables

HEART FUND against time. They're built tough to stand up, and

® priced to sell. Get a catalog to help you shop. Or a

Conwibulad by the Publisher demonstration. Box 24000, Indianapolis, Indiana 46224.
Telephone: (317) 244-7611.

Efssrmuns ANGUS

A UNIT OF ESTERLINE CORPORATIO~
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SPECIAL PURPOSE
TELEVISION
CAMERAS

1270 SERIES

(W
-

e General Purpose e Low Cost
© 800 Line Horizontal Resolution

® Environmental Proofed e Rugged
® Remote Control

1400 SERIES
e Miniature Size e Low Cost

® 800 Line Horizontal Resolution
® Low Power Requirement

1500 SERIES -

=T

e Subminiature Size e Extra Rugged
® 800 Line Horizontal Resolution
e Battery or Line Operated

2800 SERIES

el ¢

e Selt-Contained e General Purpose
* 800 Line Horizontal Resolution

® RS 170 Synch Generator

® Power Line Operation

MODEL V1000

"

e Ultra High Resolution

(30 MHz bandwidth)
® Photographic Quality e Flat Field
e Multiple Scanning Rates (525-1225)

MONITORS e SWITCHERS
PAN & TILTS
VIDEO TAPE RECORDERS
REMOTE CONTROLS

ACCESSORIES

GENERAL OFFICES: 2645 South 2nd West, Salt Lake City, Utah §4115
(801) 4867431 » Telex: 383315

' New Iitérature

surface of a glass-to-metal feed-
through header. [429]

Sensing relay. A data sheet describ-
ing the model SR510 resistance-sen-
sing relay for rugged industrial envi-
ronments is available from Regent
Controls Inc.. Harvard Ave.. Stam-
ford. Conn. 06902. [430]

Circuit faults. SotTech Inc.. 391 Tot-
ten Pond Rd.. Waltham. Mass.
02154. An application note discusses
the use of the Aedcap circuit simu-
lation svstem for analvzing faults in
electronic circuits. [431]

Function generator. An application
note from Wavetek. Box 631. San
Diego. Calif.. provides information
on a function generator. [432]

Instruments. A 16-page catalog
from Simpson Electric Co.. 5200 W.
Kinzie St.. Chicago. Ill.. features its
line of instruments. including digital
voltmeters. strip chart recorders.
and multimeters. [433]

Pilot lights. A 24-page guide to the
selection of pilot lights. available
from Industrial Devices Inc.. Edge-
water. N.J.. reviews the specifica-
tions of a varietv of custom and
stock lights in neon. incandescent
and solid-state fabrications. [434]

Data transfer system. Nuclear En-
terprises Ltd.. Sighthill. Edinburgh.
Scotland. A catalog on a modular

CAMAC

Compatible Modular
Data Transfer System

NUCLEAR ENTERPRISES
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- Procond is
sophisticated

(electronics
t00)

Plastic film
and electrolytic capacitors
for entertainment
and professional
field.

Quiadr:

PROCOND S.p.A 32013 Longarone, ltaly.
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24940
KEY PEOPLE

WHO DON'T

READ THESE,

BBCII‘OWC Design 5

That's a lot of people to be
putting all their {aith in just one
magazine. Especially when
there are so many others to
choose from.

Yet all these important
customers would rather go
to The Source than read any
of the next five electronics
magazines.

That's alot of readers. And
that's a lot of trust.

We get so much unduplicated
readership simply because we
can’t be duplicated.

So once they've read Electronics, they've
read it all. And if you're advertising
everywhere else, nearly 25,000 prospective
buyers will never see it.

These readers are so loyal, they'd rather

Electronics/March 15, 1973
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BRIGADES:
116l TECHNOLOGY

pay from $8 to $25 to read our
magazine than get all the
others free. And their loyalty
is just part of our story.
58,000 (67 %) Electronics
subscribers are managers.
70,000 (81%) have
engineering job functions.
74,000 (85%) decide who
their companies will buy
from. And a third of
them decide on purchases
of over $100,000 a year.

These crucial buyinginfluences

believe in Electronics. And they'll believe in
you when you advertise in Electronics.

W ith our kind of readership, you

can't afford
not to go to

Electronics ¥

The Source. THE SOURCE l‘-‘n .
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Hutson’s advanced thyristor
technology has produced a new
power triac series in hermeti-
cally sealed %" press fit and
stud mount packages.
This series features:
& 60 Amps (I,155))
200 V 10 1000 V (Vo 00)
100 V/usec, (dv/dt) (min)
600 Amps (I, ) at T, =75°C
0.64°C/W (Ré,c)
42 W for 10 usec (Pg,,)
Operating temperature range
(Te) —40 to +125°C
Center gate design for faster
turn-on, lower switching
losses and improved di/dt
characteristics

Call or write for
complete information.

HUTSON INDUSTRIES

BOX 34235 e 2019 W. VALLEY VIEW, DALLAS,
TEX. 75234 (214) 241-3511 TwX 910.860-5537

Distributed by:
In Canada: WEBER-SEMAD ELECTRONICS, Downs-
view, Ont. 416,635-9880

Vice-President, European Operations:

30 Rue Pierre Semard, Yerres, 91 France Tel:
Paris 925-8258 o TELEX 21-311

Distributed in Europe by:

Belgium: C. N. ROOD S.A. Brussels 02.352135
® Denmark: E. V. JOHANSSEN A/S, Copenhagen
(01)* 295622 B Norway: INTELCO, Box 158,
47 2 207451, Sentrum, Oslo @ Spain: BELPORT,
Madrid 234.62.62 ® Sweden: ELEXTROFLEX, Sun-
dyberg 08-28-9290 B Switzerland: D. LEITGEB,
Dubendorf 051 85 9666 @ UK, CLAUDE LYONS,
LTD, Hoddeston, Hertfordshire (09924) 67161
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New Iiferature

data-transter system includes speci-
fications and applications in 128
pages. [436]

lnstruments. A 20-page catalog de-
scribes instruments such as tempera-
ture probes and precision thermis-
tors available from Yellow Spring
Instrument Co.. Box 279. Yellow
Spring. Ohio 43387. [437]

Photomultipliers. A data sheet from
Gencom Division. Emitonics Inc..
80 Express St.. Plainview. N.Y.. pro-
vides details on 2-inch and extended
S-20 photomultipliers. [438)

JAN 1Cs. A simplitied guide to speci-
fving JAN inteerated circuits is avail-
able from Texas Instruments In-
corporated. Box 3012, M/S 308

NSIMPEIEREDY GUEDE ¢

JAN Integrated Cirenits
And VHE M-3S510

Dallas. Texas. Booklet CB-I51 an-
swers questions and clarifies misun-
derstandings that have arisen be-
cause of the complexity of

qualilication  specifications  and
procedures. [380)
FETs. Siliconix Inc.. 2201 Laurle-

wood Rd.. Santa Clara. Calit. 95034
An application note describes the
characteristics of ficld-effect transis-
tors when used as analog switches.
The paper deals with the behavior
of junction FET. p-MO$ FET. and
C-MOS FLT switches and associated
driver circuits. |378]

Materials handling. Aerojet Indus-
trial Systems. Acrojet-General

ard

ll EMPLOYMENT
I OPPORTUNITIES

|-

MANUFACTURER'S
REPRESENTATIVES

needed by fast-growing manufacturer of sohd
state control devices (1e . time delays. sensors)
Firm 15 expanding market on national scale sup
ported by national ad program. Expenence in

electronic components required Commussion
Send full resume’ to
Robert Nau, President
SENSITROL, INC.
4th St PO Box 15(

Albion, llhinois 62806

CLASSIFIED ADVERTISING

SEARGHLIGHT SECTION

BUSINESS OPPORTUNITIES
USED OR SURPLUS EQUIPMENT

RADAR SYSTEMS GROUND AND AIRBORNE. AUTOMATIC
TRACKING ANTENNA SYSTEMS. NIKE AJAX. NIKE HER.
CULES. M-33. MSQ-1A. MPS-19. MPS.9. SCR 584. TPS-ID.
TPS.28. FAA-ASR-2. AIRBORNE SYSTEMS. APN-84. APN-102
APS-20. APS-27. APS-45. DPN.19. DIGITAL COMPUTERS.
1BM 650, I1BM 704,

LARGESY INVENTORY OF RADAR AND

MICROWAVE EQUIPMENY IN THE WORLD.

@-RADIO RESEARCH INSTRUMENT CO.

3 QUINCY ST., NORWALK, CONN. 06850 (203} 853-2600

HELP!

Q. H(?,w do | reply to a box number
ad?

A. Address an envelope with the
box number indicated in the ad,
c/o Electronics, Class. Adv.
Dept.,, P.O. Box 900, NY, NY
10020

Q. Whom do | contact or cali to re-
new my classified ad or make
corrections?

A. Write Electronics, Class. Adv.
Dept., P.O. Box 900, NY, NY
10020 or call: (212) 997-6585
or 6586. Give full company
name, size of ad, & date or dates
it is scheduled to appear.
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EA
| SURE THING MACHINES

, In rotating components, you can bet

on EAD for quality, perfor-
- ‘ mance, reliability. A full line
Is of motors—gear induc-

tion, hysteresis,
reluctance, polarized
synchronous, torque
and servo. Stepping
motors. Tachometer
alternators. Fans and
blowers. From a heri-
tage of military specs to
today’s exacting applica-
tions in computers and pe-
ipherals, business machines,
recorders, photo typesetters,
and more.Don't leave it all to
chance— get our tip sheet, free!

Our story
doubly shocking!

Hot on one side —-cold on
the other.

A double shock — that's what our Thermal Shock
Chamber, Model 620-1, gives you.

One compartment tests components at temperatures
as high as 205°C. The second compartment tests down

Eastern Air Devices, Inc.

Dover, N.H. 03820 « (603) 742-3330  TWX: (§10) 207-4454
Syn & Ind Motors  Gearmotors » Fans ¢ Blowers

to -73°C. This gives you double the capacity of
conventional shock chambers. And because the test areas
rotate automatically, manpower time is cut appreciably.

You don’t see many around like that — outside of
Statham.

Of course, we offer several models of rotating shock
chambers. The SD620-1 model features:

e Precise +0.28°C accuracy
® A recovery rate of only two minutes, meeting

MIL-STD 883, Method 1010 for 10 pounds

aluminum with 2 feet of surface area using

mechanical refrigeration and LN2 boost

® Solid-state controllers with multiturn dials

® An ambient stop between hot and cold, available at
operator option

® Chamber ports which permit electrical power to the
test specimens during cycling

Offering many of the
same features, our com-
pact Model SD555 is a
rotating, 4-compartment,
thermal shock chamber '
that fits a floor space only
2 feet square. '

And for high-volume |
testing, there's our
SD678 — the big one.

Any questions?

We’ll be happy to an-
swer them. Write or call
Statham today.

Statham  Instruments,
Inc.,, Industrial Division,
2230 Statham Bivd.,
Oxnard, CA 93030. (805)
487-8511.

Model 620-1

stay with
Statham

Circle 228 on reader service card

This series offers
multiple circuit
switching in P.C.
boards with limited
space. Choice of up- o (L

[
right or right-angle I
(Y
i

mounting. Compact 1l
ALCOSWITCH

size for P.C. mount
ALCO:
ELECTRONIC PRODUCTS, NORTH ANDOVER, MASS

%, MINIATURES
. MSS
ing.  Available with
) on reade fice cart

gold or silver termi-

nals and contacts. '

swici MINIATURES
Two series: MRA JMPROVED <
Series with adjust- FEATURES

able stop & in 1-2-3-
4 poles on a single
deck with max, of 10

or 12 positions.
MSRE waterproof
series meet high re-
liability standards; -
non-adj. 1 to 4 poles.
500 mA @ 125 VAC.

ALCO: ' vooven s
ELECTRONIC PRODUCTS, NORTH ANDOVER, MASS




Tung-Sol ° R

Bridge Rectifiers

Provide High
Thermal Efficiencies

Junction sizes and assembly
techniques comparable to
those used for discrete
power rectifiers, are em-
ployed in the manufacture of
Tung-Sol modular bridge
rectifiers. As a resuit, Tung-
Sol bridges offer superior
overload capacities, greater
thermal efficiencies and in-
creased reliability.

NEW! B-50 Series— Single phase
DC rating—10A @ 75°C. Forward
surge rating—300A @ rated load.
Ratings from 50 to 600 PRV per leg.
Epoxy case construction.

NEW! B-40 Series—Single phase
DC rating—15A @ 75°C. Forward
surge rating—300A @ rated load.
Ratings from 50 to 1,000 PRV per
leg. Epoxy case construction.

Other Tung-Sol Bridges <
(With Higher Ratings)

B-10 Series— Single phase

DC rating—30A @ 55°C. Forward
surge rating—400A at rated load.
50 to 1,000 PRV per leg.

B-20 Series —Three phase

DC rating—35A @ 55°C. Forward
surge rating—400A @ rated load.
50 to 1,000 PRV per leg.

Write tor complete information.
SILICON PRODUCTS SECTION

WAGNER ELECTRIC CORPORATION

630 West Mt. Pleasant Ave. Livingston. N.J. 07039

TWX: 710-994-4865 PHONE: (201) 992-1100
(212) 732-5426

Trademark TUNG-SOL Reg. U. S. Pat. Off. and

Marcas Registradas
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New Iitg@ure i

Corp.. Box 460. Frederick. Md.. has
published a guide to integrated elec-
tronics controls tor materials han-
dling svstems. and describes how

ww'w

coPOOv

controls may be adapted to new or
existing handling systems to in-
crease inputs and provide greater
reliability. [377]

Tape transport interfacing. A 90-
page users manual from Pertec
Corp.. 10880 Wilshire Blvd.. Los
Angeles. Calif.. provides the system
designer with a description of de-
signing an interface for any of the
synchronous digital magnetic tape
transports manufactured by the
company. [376]

Thermistors. Fenwal Electronics, 63
Fountain St. Framingham. Mass.
01701. is offering a short-form cata-
log. number L-4A. providing ther-
mistor users with an introduction to
the range of sensors and sensor as-
semblies manutactured by the com-
pany. [375]

Antennas. A catalog from Phelps
Dodee Communications Co.. Rte.
79. Marlboro. N.J.. covers the com-
pany’s line of land-mobile-commu-
nications antenna systems. [374)

Accessory equipment. A 60-page
catalog of accessory equipment for
data. telegraph and associated
transmission svstems 1s available
from GTE Lenkurt Inc.. Dept. C720.
1101 County Rd.. San Carlos. Calif.
94070 [373]

Circle 186 on reader service card

lowans are intelligent, well-
educated and take a midwest-
ern pride in their work. And
they add value to the prod-
ucts they make — over $2,000
more value annually, per work-
er, than the national average.
For information, send this
coupon.

lowa Development Commission
250 Jewett Bldg., Dept. E1-3

Des Moines, lowa 50309

Please send me information of
industrial opportunities in lowa.

NAME

PHONE

FIRM

ADDRESS

City

STATE

GlOWA

a place to grow
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New books

Engineering Tables and Data, A.M.
Howatson. P.G. Lund. and J.D.

Todd. Halsted Press. a division of

John Wiley & Sons Inc.. 168 pp..
$6.50 (paper).

This is a handy book. even
though it’s intended mainly for the
student. It summarizes. in reference

form. basic information for three of

major engineering disciplines—elec-
tronic, mechanical, and civil. In ad-
dition to sections on thermodynam-
ics, fluid mechanics, and structural
analysis. the authors cover the prop-
erties of matter, including semicon-
ductors and ferromagnetic mate-
rials.

There are also many tables of
“everyday”™ mathematical functions
like base-10 logarithms, trigonomet-
ric functions, and the exponential
function, as well as listings ot spe-
cialized functions like Fourier trans-
forms. Laplace transforms, and
frequently used differential equa-
tions.

The portion of the book devoted
to electronics broadly outlines the
theory of electromagnetism, linear
active circuits, and electrical ma-
chines. Transistor equivalent circuits
are also presented along the theory
of linear passive circuits. This last
section includes a usable Smith
chart. Although the working engi-
neer would probably prefer a data
book that specializes in his specific
job needs. this book would be a
good reference source for his shelf,

Recently published

Semiconductor Device Modeling for
Computer-Aided Design, Gerald J.
Herskowitz and Ronald B. Schilling,
McGraw-Hill Book Co.. 360 pp..
$16.50

Computer-Aided Analysis of Electri-
cal Networks, Thomas W. Davis
and Ray W. Palmer. Charles E.
Merrill  Publishing Co.. 438 pp.,
$15.95.

The Art of Computer Programming,
Vol. 3: Sorting and Searching, Don-
ald E. Knuth. Addison-Wesley Pub-
lishing Co., 722 pp.. $19.50.

Electronic Engineering Mathemat-

ics, D.E. Taylor. John Wiley &
Sons Inc.. 228 pp.. $12.50.
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Optima Racks:
solid and good looking.

High performance design and construc-
tion with a purpose—lo enhance your
product's function and appearance 52
sizes and plenty of options for 19 and 24
inch instruments Choose from hundreds
of two-color combinations of a durable

wvinyl finish. Get information on the com-
plete Optima line of cases, consoles and
racks. Wnte Optima Enclosures, Divi-
sion of Scientific-Atlanta. Inc., 2166
Mountain Industrial Boulevard, Tucker,
Georgia 30084 Or call (404) 9396340

Grafty
move, dad,
we’ll use
Permag.

Take it from the kid.
Permag’s got it all. e
Permanent magnets, as-
semblies, electrical
alloys, fiexible magnets,
soft magnetic materials
and ferrites. ® All ready
for 24-hour delivery. e
Plus special precision
grinding and cutting.
¢ Full magnetizing and
engineering facilities.

Permag — whatever you
need, we’ve got the right
“babyll.

Circle 187 onreader service card

YOUR NO. 1 SOURCE
FOR ALL MAGNETIC MATERIALS

ALL ACROSS THE COUNTRY

ATLANTA « CHICAGO + DALLAS + SAN FRANCISCO
LOS ANGELES + TOLEDO + BOSTON - NEW YORK
Consult your Yellow Pages for

address and telephone number of
Permag near you

Cwcle 188 on reader service card 187




Jack Cade, in Shakespeare'’s play, was lead-
‘ ‘ ing a rebellion and looking for a scapegoat.
, He hit upon a somewhat bloodthirsty, but
extremely popular, idea.

‘ There is a new and different kind of rebel-
lion in America today. An angry revolt against
the pollution and despoilment of our environ-
ment.

. And some people. again seeking a scapegoat,
have also hit upon a popular idea.
ut the blame, and the burden, on
business.
: Indict U.S. industry as “The
l perpetrator of an irresponsible

assault on the environment’'

Demand that industry immediately

stop all pollution, end all depletion,

and forthwith “restore our natural heritage’
And enforce these demands with new, harsh

and punitive, laws and regulations. Impose
criminal penalties on the owners and officers

of offending companies. Launch an onslaught
ol “Citizens’ and workers’ suits for environ-
mental damages’ Attack, harass, threaten,
punish and compel.

The idea has its appeal. It focuses on a con-
venient, conspicuous and vulnerable target.
It offers immediate action and immediate re-
lease for accumulated frustration and anger.
Most temptingly, it promises a quick, easy and

“The fi)'.%'( thing we do, let’s kil all painless solution to the whole environmental
the lawyers!” pr;)xhlel‘n.t this attack, and in the f { thi

_ _ _ gainst this attack, and in the face of this
—Henry VI, Part ILAct I appeal, industry is at a erippling disadvantage.

It has. to put it bluntly, been hit with charges
that cannot be denied —demands that cannot
be satisfied. And, backed into its corner, it is
in an awkward position.

A position in which anything it says is likely
to be taken as defensive or evasive, anything
it does is questioned in advance as inadequate.
evertheless, some things
need to be said.

First, that industry is guilty
of an assault upon the environ-
ment, and /s responsible for
the consequences.

But, second, that the guilt
has long since been acknowledged, the respon
sibility long since accepted. Today, however
belatedly, U.S. industry stands firmly and fully
committed to the environmental cause.

Thecommitment is sincere. It is also specific
and binding.The U.S. Commission on Environ-
mental Quality has designed a massive pro-
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gram to cleanse and restore the American
environment in the 1970’s, at a total cost of
$287-billion. Industry’s share of this cost is
set at $195-billion.

Clearly, this assigned task and this imposed
burden will strain the financial, and test the
technical and managerial, capacities of U.S.
industry to the utmost. It adds an enormous
responsibility and a formidable challenge to
all of the other responsibilities and challenges
that industry must continue to confront in a
competitive and demanding world.

The responsibility has been accepted, the
job will be done. But beyvond this assigned
task., beyond this designated goal, beyond
these outer limits of the possible, industry
probably cannot go. It is not a question of
will, but of capacity. The issue is not what
industry cuglit to do, but what industry can do.

To the extremists’ premise that 1'1(la€tl'v
can be threatened, harassed and driven to
exceed its utmost capacities—that it can some-
how be made to do what it manifestly cannot
do—a frank and unequivocal response must
be made.

Industry cannot immediately stop all pollu-
tion, end all depletion, and overnight restore
our natural heritage. It is impossible. It is
financially impossible, technically impossible,
economically impossible, morally impossible,
and physically impossible.

It is financially impossible for industry to
immediately allocate and spend $195-billion.
There is not that much money to be had, from
any source, by any means, using any device.

It is technically impossible, at any price, to
totally eliminate all forms of pollution.

It is economically impossible to bring all
of U.S. industry to a complete halt while pollu-
tion control is given absolute priority over
production.

[tismorally impossible to close every offend-
ing plant, shut down every faulty operation,
and throw thousands of people out of jobs,
whole communities into bankruptcy.

Andit is physically impossible, even it every-
thing else could be done, to compress the
work of a decade into a day, a month, or a year.

To these obvious impossibilities, one more
must be added. It is impossible to separate
industry from the society to which it belongs
—and which it serves and reflects.

The environmental crisis is not an isolated,
but a total.national crisis. The result of uni-
versal neglect and unanimous irresponsibility.
And of a prolonged, overwhelming, devastat-
ing mass assault on the environment, made by
millions of American citizens and consumers,
in ignorance or blithe disregard of the con-
sequences.
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e are no longer ignorant.
We are no longer quite so
blithe. But the assault con-
tinues. Because the insist-
ent, unrelenting pressure
of consumer needs, wants, de-
sires and demands continues.

And this, ultimately, is the problem. Not
for industry alone, but for the whole of a
truly interdependent society. Any major solu-
tion to the environmental crisis requires a
profound change in the personal expectations,
habits, attitudes and actions of millions of
individual Americans.

But the point, with regard to industry’s
responsibility, is simple. Industry cannot dic-
tate change. It can control its own actions and
reform its own habits. But it cannot refuse
to meet needs, ignore wants, desires and de-
mands, and reform the habits, attitudes and
actions of 200-million Americans.

Killing lawyers does not further the cause
of justice. Persecuting and punishing industry
will not advance the cause of a better environ-
ment. The sacrifice of a scapegoat solves noth-
ing and gets us nowhere.

Except off the track. A common, national
problem demands a common, united, national
effort. The job belongs to us all.

[t is time to forget the diversion and get on,
together, with the job.

We at McGraw-Hill believe in the interdependence of
American society. We belicve that, particularly among
the major groups—business, professions, labor and
government —there Is too little recognition of our mu-
tual dependence, and of our respective contributions.
And we believe that it is the responsibility of the media
to improve this recognition.

This Is the sixth of a series of editorial messages on
a variety of significant subjects that we hope will con-
tribute to a broader understanding.

Permission is freely granted to individuals and or-
ganizations to reprint or republish these messages.

R

John R. Emery, President
MecGraw-Hill Publications Co.

_ NK
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YOUR PLASTIC
PACKAGE
DEVICES

We
can cool

‘em for
0 ¢ each*

No board room required

Low-cost vertically mounted
heat sinks accept all types
of plastic packaged SCR’s,
transistors, and triacs, in-
cluding center-tabbed de-
vices. Typical Ry,: 26°/W.
Black anodize is standard,
but also available gold
chromated or nickel-plated
for dip soldering to PC
board. Weight only 0.07 oz.

NATURAL CONVECTION THERMAL PERFORMANCE

”

Y

N_NICKEL PLATED

\-BLACK ANODIZED |

.

/i ATV <+ttt

4

Available trom your local
Thermalloy distributor.

Thermalloy offers a
complete line for
cooling everything
trom TO-5's to
disc compression
devices.

Write for

FREE
CATALOG.

*Chromate tinish, 1000 quan

. Thermalloy

P 0. BOX 34829
2021 W. VALLEY VIEW LANE /OALLAS, TEXAS 75234
PHONE 214-243-4321/ TWX 910-860-5542

191
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VIDEO

analogue to digital
convertor systems for
Colour TVand Radar

STROBE
AN-DI 802 RAD ‘C’
Resolution 8 bits
Throughput 15 MHz
Input 1 volt 50Q or 75Q diff
Sample Aperture 100 picoseconds
Output Paraltel MECL balanced line drivers
Size 36 X 2°0 X 9'5inches
AN-DI 1002 VID
Resolution 10 bits
Throughput 4 MHz
Input 1 volt 50Q or KQ diff
Sample Aperture 20 nanoseconds
Output 74 TTL
Size 36 X 20 X 95 inches

Also available is the DI-AN 1002 RAD, this 1s a
complementary DIGITAL TO ANALOGUE CONVERTOR
Features include 15 MHz updating 100 volt per sec slew
and < 100 pico volt second switching noise point

Representatives of Micro Consultants Ltd

will be staying at the Century Paramount

Hotel, New York, for the duration of the
IEEE Exhibition

MICAO CONSULTANTS
| ke LTO

Interface House, Croydon Road, Caterham, Surrey, England
Tel. Caterham 47201 (5 lines) Telex 946643

192 Circle 192 on reader service card

VISHAY pre-packaged resistor
modules can save space. .. and
you can mount up to 4 ultra-

precise resistors with

@ 63 Lincoln Highway = Malvern, Penna.

only one insertion!
BCD DECADES

(actual size)

Available in any coding system: 1-2-2-4,
1-2-4-8, etc. up to 75K ohms per resistor

OP-AMP INPUTS

m? |||J o
71
2 |
P
_.J
ol
G/

-
-

t2

(| /—
|

op

(actual size)
Available up to 4 discrete resistors in any
configuration, up to 75K ohms per resistor

VOLTAGE DIVIDERS

'(actual size 2R’s)

2, 3, or 4 resistor voltage dividers

VISHAY RESISTOR modules can be supplied with
these spec’s.:
o each resistor 100 to 75K ohms
o absolute tolerance each resistor to +0.005%
o absolute TC each resistor Sppm/°C
(—55°C to +125°C)
o ratio tolerance to 0.005%
o TC match to 3ppm/°C (—55°C to 125°C)
 Rise time to 1 nanosec (each resistor)

other networks available to 16 bits

Write for Application Engineering Bulletin URC-100

VISHAY RESISTOR PRODUCTS

A DIVISION OF VISHAY INTERTECHNOLOGY, INC.
19355

Circle 266 on reader service card




Complete entire card.

Please print or type.

Circle the number on the
Reader Service postcard
that corresponds to the
number at the bottom of the
advertisement, new product
item, or new literature in
which you are interested.

To aid the manufacturer in
filling your request, please
check the appropriate in-
dustry classification box.

Postage is prepaid in U.S.
Correct amount of postage
must be affixed for all mail-
ings from outside the U.S.

All inquiries from outside
the U.S. that cannot reach
Electronics before the expir-
ation dates noted on the
Reader Service postcard
must be mailed directly to
the manutacturer. The man-
ufacturer assumes all re-
sponsibilities for respond-
ing to inquiries.

Subscriptions & Renewals
Fill in the subscription
card adjoining this card.
Electronics will bill you at
the address indicated on
the card.

March 15, 1973
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Reprint service

Only the Electronics editorial
matter listed on this page is
available in reprint form:

Bulk reprints of editorial matter can be
ordered from current or past issues. The
minimum quantlty is 500 copies. Prices
quoted on request: call 609-448-1700
Ext. 5494, or write to address below

Leadless, Pluggable IC Packages
Reduce Costs 7 pages $2.00
Key no. R-312

Penetration Color Tubes are Enhancing
Information Displays 6 pages $2.00
Key no. R-310

Program for Transition from Non Linea
to Linear Transistor Model

6 pages $2.00

Key no. R-308

Charge Coupling Improves Its Image
8 pages $2.00
Key no. R-306

U.S. Market Report
28 pages $2.00
Key no. R-304

European Market Report
24 pages $2.00
Key no. R-302

Japan Market Report
16 pages $2.00
Key no. R-300

Electromagnetic Spectrum Chart
Key no. R-213 $2.00

Electromagnetic Spectrum Report
16 pages plus Wall Chart $4.00
Key no. R-211

Semiconductor Rams Mature
15 pages $2.00
Key no. R-209

Computer Peripherals
16 pages $3.00
Key no. R-207

Computers In The 70’s
24 pages $4.00
Key no. R-107

Computer Aided-Design
148 pages $4.00
Key no. R-11

Active Filters
96 pages $4.00
Key no. R-032

Circuit Designer’s Casebook
217 pages $4.00
Key no. R-031

To order reprints or for further informa
tion, please write to:

Electronics Reprint Department
P.0. Box 669
Hightstown, N.J. 08520

Only orders with cash, check, or monea
order will be accepted. No invoicing wi
be done.



