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THE SOLUTION TO YOUR NEXT
EDP POWER DISTRIBUTION PROBLEM
IS RIGHT BEFORE YOUR EYES

You're looking at six products
that can solve a lot of problems.
When space is limited, our

flat cables are just what you
need. Installed in layers, they
can follow the contours of
almost any enclosure. Break-
outs and terminations are
easily and quickly made by
mechanical means. And

TAPE CABLE" —
they're available in copper or FLAT CONDUCTOR
aluminum strip with PVC or AT ol
Tefzel insulation or as polyester ol
laminated Brand-Rex TAPE gauge sizes and
CABLE" e

A lot of other problems can
be solved with our standard
round wires and cables —
many having dual UL/ CSA
ratings. They're available with
conventional plastics, or irra-

' PVCC* CABLE —
.d'ated .PVC and polyethylene TEFZEL INSULATED
insulations. Brand-Rex has SPLIT COPPER
sold millions of feet of these tiorg g
products to leading CPU and copper strip

peripheral equipment manu-
facturers around the world. We
probably already make an EDP
power distribution wire or

cable that's jUSt what you PVCA" CABLE —

! PVC INSULATED
need. If we don't, we can Aoty o
design one for you. Just talk to Available in = 16 1t

your local Brand-Rex sales- i ek
engineer, or write or call

Brand-Rex Company, Elec-

tronic and Industrial Cable

Division, Willimantic, CT

06226.203/423-7771. ST e

CABLE. Com-
BRAND-REX - -
stranded, PVC

ELECTRONIC & INDUSTRIAL CABLE DIVISION nsulated conductors
Other Brand-Rex D S ¥
Abbott & Co.. wiring harnesses
Nonotuck Manufacturing
Pyle-National Co.. elec ctor
Telecommunications Cable Division IRRADIATED PVC
Teltronics, Inc . telephone equipment and components INSULATED %14
2 ox. Ltd (Scotland). wire and « o
Brand-Rex. Ltd (Scotland). wire and cable STRANDED
CONDUCTOR

PVC INSULATED

#10AWG
BRAND-REX CO.. A PART OF A\kzona INCORPORATED STRANDED

CONDUCTOR
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Let's talk about a way
for you to save hours in microprocessor

I 1mean many
howurs of savings
if you’'ve ever
hed this prob-
lem: You've
just finished
your prototype MiCroprocessor- -based
system, made the prelirninary checks
on the hardware, and lo aded the
grogram in RAM. You hit the start
utton. Everything’s runmng

smoothly, then wham! You're out of
business. Things are out of sequence
and the system is doing things you
never intended. Now yoiu could be in
for hours —or even days —of
troubleshooting.

But let me tell you about a much

faster way to spot software problems...

with HP’s 16008 Logic State Analyzer.
This instrument lets you look inside
your operating circuit —right on the
buses and qualifier lines-—and see
program implementation . That’s the
fastest way [ know to loca te software
problems in operating cir cuits.
Actually, the 1600S gives you two
ways to view program flo w:

Mapping. This is a dyriamic view
of your system'’s operatiori...a
pattern of dots and lines t hat are
unique for each program. Each dot is
a specific data word. It’s liocation
indicates binary magnitudle, and its
brightness indicates relati've
frequency of occurence.

You might call the map a personal
fingerprint. It’s different Fc»r every
program. With a little prac tice, you
can easily spot a suspiciou s pattern
and locate the word or grouip of
words that could be the trouble

Electronics/September 2, 1976

SOFTWARE DEBUGG

HP’s 1600S Lognc State Analyzer, in the MA
mode, lets you examine the unique
“fingerprint” of every logic system.
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In the TABLE mode, the 1600S displays up to
16 lines of code, with their sequential
relationships in familiar logic notation.

source. Then you simply position a
cursor over the word in question and
push a front-panel switch to go to the
Table display mode.

Table. The CRT now gives you a
display of word flow using the word
you selected as the trigger point.

It displays up to sixteen 32-bit
words at one time. . .in familiar
One’s and Zero’s. You can look at
events leading up to, surrounding,
or following the trigger word. And
even delay up to 99,999 clock cycles
beyond the trigger point to view
events anywhere in your program.

Suppose your problem is an
erroneous data word that causes an
unwanted jump. Mapping helps you
spot the jump, and the Table mode
lets you quickly compare each data
word leading up to the jump with
your written program.

That’s just a simple example.

HP’s 1600S Logic State Analyzer,
priced at $7100*, can speed more
complex software debugging problems
too. We'd like to tell you more.

And HP has arranged a number of
seminars to make that possible. Find
out how to attend one in your area

by calling your local HP field
engineer. He can also supply you with
complete spec sheets and application
notes detailing the use of mapping

[ nnmar
A bm'u‘ﬁ
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/
/
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for troubleshooting minicomputer
and microprocessor systems. You'll
discover an exciting new concept in
digital troubleshooting.

*Domestic U.S.A. price only.
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Sales and service from 172 offices in 65 countries.
1507 Page Mil Road, Palo Alto, Cailfornia 94304
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The right DVM Decision means
>1 ppm resolution, HP-1B, and math...
all for $3200:

Introducing HP’s 3455A DVM —a microproces-
sor controlled DVM with high resolution and
computational capability for the lab plus high
speed and good noise rejection for systems use
...complete with true r.m.s. ac to 1MHz, dc and
ohms for $3,200*. HP’s new high-speed micro-
processor gives the lab user:

5'% or 6% digit resolution. Choose from the
normal 5% digit mode or the High Resolution
6% digit mode for >1 part per million resolu-
tion...ideal for trimming, matching and balancing
in the Standards lab. Wide bandwidth ac readings
are always displayed with 5% digit resolution.

Math capability. Enter constants into memory
and you can offset readings, take ratios or scale
a measurement to give direct readout in engi-
neering units. Or, display percent error from a
standard value in memory to speed calibration
and inspection tasks.

But the microprocessor is also con-
trol oriented to give the systems user:

Fast reading. Read at rates up to
24/sec on dc ranges, up to 12/sec in
the fast ac mode and up to 12/sec on
ohms ranges. You get this high dc
speed with >60 db normal mode
noise rejection at line related fre-
quencies.

Easy programming. Program by push-
ing front-panel buttons. That’s right,
program-code knowledge is not re-
quired. In the Binary Program Mode,
the HP-IB (HP’s implementation of
IEEE’s 488-75) compatible 3455A

{- HEWLETT + PACKARD 3455A DIOITAL YOLTMETER
e IR LISTEN ThRiX

e on
- -

MIGH
RESOLUTION

b e e e VIR e o\

AUTO

e i "o

automatically monitors front-panel control set-
tings and reports their status to the controller,
speeding and simplifying instrument program-
ming. Front-panel indicators give complete
instrument status at all timess.

Removable reference and automatic calibration.
Calibrate your 3455A on the spot. Now your
DVM needn’t go to the lab for dc and ohms
calibration. Simply keep amn extra reference on
hand. Then, to calibrate, just pull one out...slip
another in...and with HF’s Auto Cal you're
ready to go again in seconds.

And for both lab and systerns:

Microvolt sensitivity and high accuracy. Read
directly from thermocouple's and other low-level
sources . ..with >140 dB C MR. On dc you have
1 wV sensitivity, 10 uV on ac. and HP’s Auto
Cal provides dc accuracy of =0.005% of read-
ing + 1 digit) for- 90 days by automat-
ically measuring reference constants
and digitally correcting readings. A
test function signals out of tolerance
constants and identifies the constant
for rapid repair.

Plus convenient features and options.
Choose either 2-wire k Q or 4-wire
k 0 measureme nts. Switch select 50
or 60Hz operation...front or rear
panel inputs. And for $200 less
($3,000) you cani substitute an average
ac converter for the r.m.s. converter.
Once you see the 3455A, you’ll know
it’s the right system or lab DVM de-
cision. Ask your local HP field en-
gineer for all the: details.

*Domestic U.S.A. price only HP DVM, L
the right decision

096/46

AUTD DATA
CAL READY |

SAMPLE RATE —‘ BINARY

AXIMUM - DECREASE! PROGHAM

HEWLETT hp, PACKARD

Sales and service from 172 offices in 65 countries.

For assistance c.
Allanta (404) 434-4
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Highlights

Cover: Making a-d conversions faster, 89
High-resolution analog-to-digital conversion
no longer needs to slow the work of digital
multimeters and voltmeters. A new error-
correcting technique permits the subtrac-
tion, as well as addition, of correction values
to successive results in the conversion pro-
cess. The result is conversion in as little as a
tenth of the time of previous instruments.
Cover is by Art Director Fred Sklenar.

Professional-activities plan draws boos, 67
Reaction to the revised professional-activi-
ties plan of the Institute of Electrical and
Electronics Engineers is not overwhelmingly
enthusiastic. The focus of the complaints is
the apparent lack of action in the plan’s five
goals.

Standard hardware is key to optical systems, 94
Off-the-shelf cables and components make
fiber-optic transmission systems a practical
reality. An experimental system demon-
strates the low cost and high performance
possible, while pointing to cost-effective
improvements for large operating systems
of the future.

Wescon may be standing room only, 114

It could look like the 1960s at the Sept.
14 —17 Wescon in Los Angeles, where the
show will be the biggest in at least six years.
The ubiquitous microprocessor will domi-
nate both technical program and exhibits.
Our Wescon overview and program guide is
followed by a sampling of new products at
the show.

And in the next issue . . .

A master-slave arrangement of processors
forms a universal microcomputer-develop-
ment system . . . more about the 8500A
microprocessor-based test system . . . how
to analyze the performance of fiber-optic
transmission links.
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Publisher’s letter

11 An engineer can always make a
circuit work,” says Joe Reed-
holm, “but it takes time to make it
work consistently well in products
coming off the assembly line.” The
circuit for the high-speed analog-to-
digital converter, described by Reed-
holm and Riekus Koeman of John
Fluke Manufacturing Co. in the
article on page 89, is no exception.
Reedholm, who has just moved to
Keithley Instruments, discussed the
idea of incorporating bidirectional
error correction to the a-d converter
in a digital multimeter with his engi-
neering group at Fluke early in
1972. “It looked like we could gain
conversion speed with no increase in
sensitivity to noise,” he says. After
some initial talks, Koeman began a
feasibility study, and by mid-1973
he had proven that the circuit
worked, that it could be built—but
that it was costly to implement.
These early circuit designs, how-
ever, did not include microprocessor
control, and when low-cost one-chip
devices became available, the bidi-

rectional error-correcting technique
became economically feasible. Two
more Fluke engineers then became
involved in the project. Dean Bal-
lard, who now is a consultant to
Fluke, designed the microprocessor-
controlled version of the circuit. Bob
Hatch, whose article on the flexible
module-and-bus structure of the
8500A multimeter will appear in the
next issue, developed the intelligent
instrument itself.

By the middle of 1975, they had
proved out the unit’s basic design,
but some bugs remained. For exam-
ple, stray capacitances were causing
nonlinearities, and Ray Kletke, proj-
ect manager for power sources and
calibrators, was called in. Kletke’s
experience with precision circuits
helped in making such corrections as
keeping leads short to minimize the
effects of dielectric absorption.

bl

technology of industrial electronics.

innovativeness.
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from KEPCO by TDK
the series RIVIK

75% efficiency

90-130V a-c input
(brownout protection)

d-c input ;
*10% output adjustment '
adjustable current limit
adjustable overvoltage
logic level on-off

INTERIOR VIEW
150 WATT MODEL
(cover removed)

1 millisecond recovery

< 2% envelope, (load,
line and temperature)
50°C rating (uprating
for lower temperature) 26 KHz
LA

O * : 25 KHz O
Filter 2 -L 60 Hz Filter | pyyer Rectifier Stabilized
and d-c and Energy | gyitch and de
BLOCK DIAGRAM OF O] Rectifier o (I Filter * o)

THE RMK SWITCH-MODE . o l —:Rf
= z ot . Ref:
POWER SUPPLY o i = & +
Auxiliary }” g]:_ Al — [N
Switch Driver Modulator
Comparator
\ 12V 15V 24V SIZE WGT. PRICE
AVAILABLE QUTPUT | Yolts | SV |9 - - -
RATINGS FOR THE Amps @ 10A 6A 5A 4A 2A 2%6' x BB x 7% 3.0 Ibs. | $210.00

KEPCO RMK MODELS Amps  20A | 10A 8A 8A 4A | 3% 'xb5%"”" x8%" | 4.75 |bs. 299.00
Amps | 30A | 16A | 12A | 12A | 6A | 4% 'x5%"" x8% " | 5.25 Ibs. | 399.00

CALL YOUR KEPCO REP FOR AN IMMEDIATE DEMONSTRATION
ask him to show you the clean layout, the cool operation,
the silent performance. Put an RMK to your test, check
the excellent stability, the low noise, the rapid response.
Compare Kepco’s 5-year warranty.

Call or write Department FL—14

for a 4-page Specification Folder. KE P c D ®
KEPCO, INC. - 131-38 SANFORD AVENUE - FLUSHING, N.Y. 11352 U.S.A. = (212) 461-7000 + TWX # 710-582-2631 « Cable: KEPCOPOWER NEWYORK
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When You Buy a Power Supply,
Why Not Get the Best?

oCH

INPUT TERM. 4
QUTPUT
CPS

QUTPUT TE
TAK B

@

NHH TRANSIENTS 60V~ .01 SE

AMPS
WAVE

28 VDC to DC 28 VDC to 400 A 400 A to DC
(55,463 Hrs.) (61,387 Hrs.) (56,148 Hrs.)
Model C95D Model S3D Model W5D

Abbott’s New Hi-Performance

are designed to operate in the strin-
gent environment required by aero-
space systems — MIL-STD-810B
and MIL-STD-461A for electro-
magnetic interference.

RELIABILITY — MTBF (mean time
between failures) as calculated in
the MIL-HDBK-217 handbook can
be expected in excess of 50,000
hours at 100°C for all of these
power modules. The hours listed
under the photos above are the
MTBF figures for each of the
models shown. Additional informa-
tion on typical MTBF’s for our
other models can be obtained by
phoning or writing to us at the
address below.

QUALITY CONTROL — High relia-
bility can only be obtained through
high quality control. Only the high-
est quality components are used in
the construction of the Abbott
power module. Each unit is tested
no less than 41 times as it passes
through our factory during fabrica-
tion — tests which include the scru-

Modules

tinizing of the power module and
all of its component parts by our
experienced inspectors.

NEW CATALOG—Useful data is con-
tained in the new Abbott Catalog.
It includes a discussion of thermal
considerations using heat sinks and
air convection, a description of
optional features, a discussion of
environmental testing, electromag-
netic interference and operating
hints.

WIDE RANGE OF OUTPUTS — The
Abbott line of power modules
includes output voltages from 5.0
volts DC to 740 volts DC with
output currents from 2 milliamperes
to 20 amperes. Over 3000 models
are listed with prices in the new
Abbott Catalog with various inputs:

60~ to DC

400~ to DC

28 VDC to DC

28 VDC to 400~
12-28 VDC to 60 A

Please see pages 1037-1056 Volume 1 of your 1975-76 EEM (ELECTRONIC ENGINEERS MASTER Catalog)
orpages 612-620 Volume 2 of your 1975-76 GOLD BOOK for complete information on Abbott Modules.

Send for our new 60 page FREE catalog.

abbott FIENTIEITYE

LABORATORIES,
zeneral offices

5200 W. Jefferson Blvd./Los Angeles 90016

(213) 936-8185 Telex: 69-1398

INCORPORATED

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

SEE US AT WESCON/76 SHOW IN LOS ANGELES, Booth NO. 1057
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Readers’ comments

Feerst can’t lead

To the Editor: 1 disagree with the
premise in your July 22 article
“Who will lead the IEEE into
change?” [p. 78] that the presiden-
tial election is a contest among three
candidates of equal leadership abili-
ty but with differences in platform
and style. I have serious questions
about Irwin Feerst’s ability to lead
or responsibly represent the Institute
of Electrical and Electronics
Engineers.

Past leadership in the IEEE is the
only meaningful measure I know to
predict future performance. The
board-nominated candidates, Robert
Saunders and Robert Briskman, and
the petition candidates, Robert
Rivers and Carleton Bayless, each
have an impressive record of leader-
ship within the IEEE. But Feerst’s
record only includes a short-lived
membership on the professional-
activities committee of Long Island.
His complete alienation from all
levels of IEEE leadership will make it
impossible for him to achieve any
substantial progress toward profes-
sional goals within the organization.

Although you may be accurate in
your reporting, readers may derive
the over-simplified impression of
abrasive Feerst, idealistic Rivers,
and affable Saunders. You describe
Feerst as abrasive, but he is also
abusive. His scapegoat tactics, con-
frontation politics, and flamboyant
actions make good copy, but poor
presidential material.

You describe Rivers as given to
“elaborate analysis and lists of ideal
goals,” but he is an activist on behalf
of professional activities. You do not
mention his positive record of
achievements in promoting profes-
sionalism within the IEEE. In 1971 he
advocated the changes in the consti-
tution which paved the way for the
U.S. activities board, where he plays
a strong role in addition to his activi-
ties as a technical director.

You describe Saunders as an “af-
fable educator,” but he is also an
eminent consultant for industry and
government. His leadership ability in
bringing together diverse elements
for constructive action has been
demonstrated in his activities on

Electronics /September 2, 1976



PMI’s Universal DAC.

The stuff
Th'e DAC-08 is more than the dreams are

world’s fastest monolithic DAC
(settling in 85 nsec. typ.); it is a true made Of.
current output device . . . a digitally
controlled current source. And it
features true 8-bit accuracy:

15LSB max. over temp.

It can deliver wide output voltage
swings without loss of linearity, since its
impedance approaches infinity.

The DAC-08 is universal in its
applications because its logic threshold
is universal. It accepts TTL, CMQOS, P-
and N-MOS — any digital input. It's
right at home in uP designs. And if
you're interested in 4-quadrant
multiplication, you'll want to know that
you can do it with only two DAC-08’s.

Free Sample
If you just want the data sheet, circle
the number below. But if you would
like to run some tests

on a DAC-08, write g

us on your letter-
head and tell us
what your appli-
cation is. We'll get
a sample to you
fast, along with
appropriate \
Application X
Notes. N

EMI

Precision Monolithics, Inc.
1500 Space Park Drive,

Santa Clara, CA 95050

(408) 246-9222, TWX: 910-338-0528
Cable MONO.
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Dreak your
analyzer
bottleneck

Today’s best may be second-best
tomorrow! If you’re pushing the
state-of-the-art and need the

latest in speed, range and accuracy
call the “Instrument Profes-
sionals”’. We can deliver the best
available and replace it immedi-
ately when a better one

comes along.

Write or call for data on our other
specialties: Instrument Leasing °
Computer Peripherals « Equipment
Sales . Instrument Service.

Get our
FREE

Cotienta|
Rentals

Div. Continental Leasing Co., Inc.
175 Middlesex Turnpike, Bedford,
MA, 01730 (617) 275-0850

Metuchen, NJ (201) 549-8500;
Gaithersburg, MD (301) 948-4310; TX
(214) 357-1779; Elk Grove, IL (312)
439-4700; Costa Mesa, CA (714)
540-6566; Santa Clara, CA (408)
735-8300; Los Angeles, CA (213) 477-7521
Circle 8 on reader service card

Readers’ comments

behalf of the educational-activities

board and as vice president for
regional activities.

Thelma Estrin

president-elect, IEEE engineering

in medicine and biology group

® The IEEE ballots are scheduled to be

mailed by Sept. 1 and must be returned

by Nov. 1.

Competition must be limited

To the Editor: Your editorial “Legis-
lating competition out of telecom-
munications” [June 10, p. 10],
although based on reported facts,
concluded with the hope “that Con-
gress will reject limitations on tele-
communications competition.” This
hope is unreasonable in its compre-
hensive nature.

Much experience and other evi-
dence has shown that unlimited
competition is bad—not good—in
the public-service field, which in-
cludes telecommunications. The
problem for Congress will be to
establish, in the public interest, the
specific limitations on competition,
rather than whether there will be
competition. Certainly there will be
competition among telecommunica-
tions companies in the future at least
to the degree it has existed in the
past.

The primary goal of Congress
while establishing the future limita-
tions on competition will be to
enable full realization in the U.S. of
the best attainable telecommunica-
tions services at the least cost consis-
tent with fair treatment of the
employees, stockholders, and cus-
tomers of the telecommunications
companies. Limited competition will
be only one of many factors involved
in realizing this goal.

Henry H. Abbott

retired director,

customer telephone

systems laboratory

Bell Telephone Laboratories

Correction

In the Designer’s Casebook “One-
op-amp oscillator keeps sine-wave
amplitude constant” [June 24, p.
107], the thermistor is model 32A3
from Victory Engineering Corp.

. .
SWITCHING
POWER
SUPPLIES

® COMPACT AND LIGHT
WEIGHT!

® LOWER PRICE WITH
HIGHER RELIABILITY!

@ SIMPLER CIRCUITS

EFFICIENCY!
-
[ ouTPuT | oUTPUT
MODEL
VOLTAGE|CURRENT
(v) | (A)
YP-0510A 10
YP-0525A| 5 | 25
YP-0550A 50
YP-1204A a
YP-1210A | 12 10
é YP-1220A 20 |
=l vp.1504A a
YP-1510A | 15 10
YP-1520A 20
4 YP-2402A 2
e YP-2405A | 24
: FeAA |
¢ YP-2410A | 10
= YP-3002A
: 0G24
%
-

YUTAKA ELECTRIC MFG. CO,, LTD.

No. 228 KARIYADO NAKAHARA-KU, KAWASAKI
CITY KANAGAWA PREF-211 JAPAN
TELEX: J22890 CABLE: TLX-J22890 YUTACO
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MODEL 7115

~"Systron-Donner
y smart’ DVM

e

.

X

-

Meet Model 7115, the industry’s first microprocessor-
based digital multimeter. It does what no conventional
DVM could hope to do:

% Automatic zero/self calibration. Using its computing
. power and built-in memory, Model 7115 continually cali-
brates itself against drift and component aging. Similarly,
it detects and corrects for zero
drift and offset error. Result:
accurate readings all the time!

Self-diagnosis. Microprocessor
' power again. Out-of-limit con-
ditions or failures are signalled
on the front panel; internal LED’s direct the operator to their location inside.
High-speed autoranging. A rapid new S-D autoranging technique finds the
correct range, goes there immediately and reads. It's

not only a big improvement for bench use, but systems

users can now use autoranging.

Command performances. An optional keyboard for pro-

gramming the Model 7115 allows it to linearize and nor-

malize, run comparison programs for checking out-of-

tolerance conditions, multiply by a constant, average

readings...and much more.

These features, too. Up to 100 readings/sec. « DC accu-

racy of =0.002% rdg. - Parallel programming or ASCII

option « True RMS AC volts option + High accuracy

resistance measuring option.

Get the full story on the first SDVM from Scientific De-

vices, or contact us at 10 Systron Drive, Concord, Cali-

fornia 94518. Phone (415) 676-5000. Overseas, contact

Systron-Donner in Munich; Leamington Spa, U.K.; Paris

(Le Port Marly); Melbourne.

S SYSTFIDNDDNNEF! J
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Disc has made it easy for
the OEM using optical encoders in
small quantities to realize costs
in the same low range as the big
users—like under $100.00.

We've maintained the same
high order of resolution, accura-
cy, and reliability found in our more
expensive units for this new EC
series. ''EC!’ obviously, is our econ-
omy model, but it could also
stand for exceptional capabilities.
Here's what you get for your
$99 (much less in quantity):

e LED source

e 20to0 1024 pulses /

revolution

e Differential electronics

e Square wave output

e + 2.5 minutes accuracy

e Solar cell light sensors

e Instrument bearings

e 4" shaft for interfacing

Translated into benefits,
these features mean the Disc EC
ROTASWITCH ® Encoder gives
you superior performance, a long
service life, and a unit cost you
just can't touch.

That's the model EC 81. It
has a single channel output. If you
need dual channel, we also offer
the EC 82 at $125.00 in single quan-
tities. It too plummets to well
under $100.00 in quantity.

A new spec sheet is just off
the press—write or call for your
copy. Immediate questions can be
answered by calling 714 /979-5300.

Disc Instruments, Inc., 102
East Baker Street, Costa Mesa,

CA 92626.

THE PRICE OF

OPTICAL ENCODERS
JUST PLUMMETED.

*rial No.
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News update

M Scientific Micro Systems of Sun-
nyvale, Calif., wanted to get into the
single-chip microprocessor business.
The designers at the company, a
subsidiary of Corning Glass Works,
considered the alternatives open to
them and decided to take the short-
est route to the market: they simply
“unbundled” their MicroController
system. The bipolar unit has been
offered as part of a controller on a
printed-circuit board. So last sum-
mer [Electronics, Aug. 21, 1975,
p. 26], sMs began to offer the
Schottky TTL microprocessor as a
separate part in a 48-pin dual in-line
package.

The move was a success, says the
company, pointing to sales of thou-
sands of the single-chip device. The
part now runs at 250 nanoseconds
instead of the 300-ns time that was
originally specified, and SMS is offer-
ing asynchronous as well as syn-
chronous devices. But the price is
still $90 in quantities of 100 or
more.

B In the year since he took over as
president of Dumont Oscilloscope
Laboratories, John Carter has led
the firm away from its sole product
line, oscilloscopes for the military
[Electronics, Aug. 21, 1975, p. 14].
The firm has broadened its offerings
with a digital multimeter produced
under the DeForest Electronics trade
name [Electronics, April 29, p. 160],
as well as the year-old line of
commercial scopes.

“The best mover we have right
now is the 100-megahertz-band-
width commercial scope [model
1100P],” says Carter, “and we'’re
trying to come up with a line of low-
cost test equipment to complement
the DMM.” Soon to be introduced is a
10-megahertz scope with a 3-inch
screen, and a frequency counter is on
the drawing boards.

Progress on the new lines has been
steady, but not as fast as expected
because, admits Carter, “we don’t
have the biggest engineering depart-
ment in town.” But encouraging
sales of the bMM —8,000 in the first
three months —have convinced Cart-
er that the firm can be successful in
the commercial market.
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Probiem:

You need more than a card frame.
Solution:

also affords modular packaging.

Call toll free:
(800) 321-1764 for more facts. In Ohio, (800) 362-2265.

Now in stock at your Bud dislribulor.

L
ALABAMA Callfor a demonstration today!

Birmingham -

James W. Clary Co. Palatine - MICHIGAN OHIO
205-322-2486 Ohm Electronics Ann Arbor - Cleveland -
312-359-5500 Wedemeyer Pioneer/Cleveland
ARKANSAS Peoria - Electronic Supply 216-5687-3600
Little Rock - Klaus Radio, Inc. 313-665-8611 Cincinnati -
Carlton Bates Co. 309-691-4840 Detroit - Hughes-Peters, Inc.

501-562-9100 RS Elactionics 513-351-2000

INDIANA 313-491-1000 Columbus -
CALIFORNIA Indianapolis - Livonia - Hughes-Peters, Inc.
Chatsworth - Graham Electronics Pioneer/Michigan 614-294-5351
Westates Electronics Corp. Supply, Inc. 313-525-1800 Dayton -
213-341-4411 317-634-8486 Pioneer/Dayton
Los Angeles - Ra-Dis-Co., Inc. MINNESOTA 513-236-9900
Radio Product Sa]esl Inc. 317-637-5571 St. Paul - Solon -
213-748-1271 Gopher Electronics Co. Radio & Electronic
Mountainview - b(vﬁwiiﬁs 612-645-0241 Parts Corp.

Elmar Electronics, Inc. 216-248-8900

415-961-3611 Radio Supply Co., Inc. MISSOURI

Eiverside : 316-267-5213 Kansas City - OKLAHOMA
lectronic Supply Walters Radio Supply, Inc. Tulsa -

714-787-9220 tg‘;’y‘ﬂg““ 816-531-7015 Oil Capitol

Electronics Corp.
918-836-2541

PENNSYLVANIA
Allentown -

A. A. Peters, Inc.
215-434-5237
Montgomeryville -

Ralphs of Lafayette, Inc.
318-234-4507

NEW MEXICO
Albuquerque -
Walker Radio Co.
505-247-2288

NEW YORK
Binghamton -

COLORADO
Denver -

Electronic Parts Co.
303-744-1992
Newark Electronics
303-757-3351

MARYLAND
Gaithersburg -
Pioneer/Washington
Electronics, Inc.

FLORIDA 301-948-0710 Harvey Federal Pyttronic Industries, Inc.
Orlando - Roc_kwlle - Electronics 301-792-7000
Hammond Electronics, Inc. Capitol Radio 607-748-8211 Philadelphia -

Wholesalers, Inc.
301-881-2270

MASSACHUSETTS
Dedham -

Gerber Electronics, Inc.
617-329-2400

West Newton -

A. W. Mayer Co.
617-277-3577

E. Farmingdale -
Harrison Electronics
516-293-7990
Lynbrook, L.I. -
Peerless Radio Corp.
516-593-2121

305-849-6060

GEORGIA
Atlanta -

Lykes Electronics
404-355-2223

Almo Electronics Corp.
215-698-4000
Pittsburgh -

Cam/RPC Electronics
412-782-3770
Pioneer/Pittsburgh

412-782-2300
ILLINOIS

Chicago -
Newark Electronics
312-638-4411

NORTH CAROLINA
Winston-Salem -

Kirkman Electronics, Inc.
919-722-9131
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See Bud'’s new system. It not only provides card carrying capacity, but

Our new modular packaging system
is the most versatile on the market.
We know you’ll agree when you

see it. Eight sizes take 44 different
size modules. Yet, the design is
simple. Components are easily
assembled, easily modified. Your
Bud representative will demonstrate
it anytime. YOUR PROBLEM

IS SOLVED!

BUD RADIO,INC.
Willoughby, Ohio 44094

SOUTH CAROLINA
Columbia -

Dixie Radio

Supply Co., Inc.
803-779-5332

TENNESSEE

Memphis -

Bluff City Electronics
901-725-9500

Nashville -

Electra Distributing Co.
615-329-3971

TEXAS

Dallas -

Wholesale

Electronic Supply
214-824-3001

Ft. Worth -

Swieco, Inc.
817-335-6521

Houston -

Harrison Equipment Co.
713-652-4750

San Antonio -

Sherman Electronics
Supply, Inc.
512-224-1001

UTAH

Salt Lake City -
Standard Supply Co., Inc
801-466-3371

VIRGINIA
Charlottesville -
Virginia Radio
Supply Co., Inc.
804-296-4184

WASHINGTON
Seattle -
Almac/Stroum
Electronics, Inc.
206-763-2300



Editorial

A slow start for IEEE’s professional activities

The Institute of Electrical and Electronics
Engineers is still struggling to get an effective,
generally acceptable professional activities
program off the ground. The members at
large, to judge by their initial reaction, are
still far from satisfied with the five-goal
1976 program plan developed by the institute’s
16-member U.S. activities board. In fact,
their generally critical reception of the plan
is yet another illustration of the basic
problem: the poor communications that
exist between the membership and its current
leadership.

Although it was a good —if quite obvious—
idea to circulate the details of the plan to
the general membership, and to publish
them in the institute’s magazine, Spectrum,
we have to agree with many members who
are wondering why more of them weren’t
given a chance to participate in forming the
plan in the first place.

One critic, more harshly, feels that the
U.S. activities board has effectively shut
out members till now. “The board went into
a secret laboratory to invent a new profession—
engineering—and upon emerging is surprised
the results have no resemblance to the real
world,” he says.

His assessment may be too severe, but
it’s still a reading of the grass-roots sentiment

12

on how the IEEE operates. Its perception is
that communications between those at the
top is excellent, but somewhere between
membership and leadership there’s an open
circuit.

The board, chaired by James H. Mulligan
Jr., a professor at University of California,
admittedly includes six appointed members
at large, as well as six regional directors,
three technical-division directors, and some
assistants from IEEE’s headquarters staff.
But despite Mulligan’s efforts, the feeling
seems to be widespread that the board is
still really not representative of the average
engineer, who is, after all, the one with the
most at stake in the planned professional-
activities program.

Part of the problem may be that comments
on the plan were solicited only from section
chairmen and chairmen of local professional-
activities committees, which vary enormously
in quality and interest. But if the IEEE is to
overcome the disenchantment and, even
worse, the apathy of many of its members,

a way must be found to give those members
who will be most affected by projected
programs greater participation in planning
them. There needs to be much more input
to headquarters “‘establishment™ from the
membership at large.
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our high densi
rack & par?el connégtors doit

Elco doesn't believe

*good’’ connectors are good enough. For you or us.

So we build the best and with an identical contact
in both the plug and receptacle. It's the unique

. = !

tact, which is spring loaded

corrosion resistance.
¢ Nothing gives you more
ecurity and reliability.

Also, low contact resist-
ance is inherentin the
Varicon contacts spring
action. Tests show thatin
some applications, contact
resistance even decreases T
after a number of mating and unmating cycles. All
this contributes to a high current capacity. And
Varicons' large mating surfaces exert positive pres-
sure to assure resistance to shock and vibration.

It's an important list of advantages — all yours
in a wide range of connector configurations, no
matter what your needs.
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with on
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mutually embracing, hermaphroditic Varicon™ con-

- and interlocking. Mating sur-
i faces are gas-tight assuring

e contact.

-
1{

Get our rack
and panel connectors
with a variety of grid patterns, in sizes ranging from
20 to 165 contacts, with steel, aluminum and
molded covers.

Elco can match the right high density
rack and panel connector to do the job you want
done at a competitive price and with fast delivery.
And thanks to Varicon, we'll do it with one contact.

“GREAT CONNECTIONS WORLDWIDE"

Elco Corporation
2250 Park Place, El Segundo, Ca. 90245
213-675-3311 / TWX 910-325-6602

Elco
Corporation

A GULF + WESTERN MANUFACTURING COMPANY
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in the
Hi Rel
Wire-Wound
Resistor
Field!

RCL has more military
approvals on power and
precision fixed wire-
wound resistors than
any other manufacturer.

RCL Electronics
195 McGregor St.
Manchester, N.H. 03102
(603) 627-3831
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Rockwell, Motorola organize
for auto-electronics business

“I recognize clearly that electronics
people cannot define automotive
firms’ functional needs,” says Mo-
torola’s Willard E. Hauth Jr. And at
Rockwell International, H.A. Beall
observes, “It’s more difficult for us
to understand how an auto company
works than for them to understand
our microprocessors.”” These two
statements, made by officials in new
posts at semiconductor houses seek-
ing to expand sales of “under-the-
hood” electronics to auto firms, sum
up the principal problems facing
them.

To bridge what they say has been
a gap in communications between
the two industries in the past, both
Motorola Inc.’s Semiconductor
group and Rockwell’s Microelec-
tronic Device division have made
organizational changes to focus their
efforts. They are trying roughly the
same approach, pulling together into
a single organization people and jobs
that previously had been dispersed.

Hauth has been named program
manager for Motorola’s Automotive
Electronics Systems group in Phoe-
nix, and Beall has been appointed
business director of Rockwell’s Au-
tomotive LSI and Subsystems group
in Anaheim, Calif.

Potential. Both predict the auto
industry is close to becoming an
important customer for microproces-
sor-based systems. But Beall’s group
has a big head start on Motorola and

In close touch. Offering Detroit an alterna-
tive is Hauth's way at Motorola.

N

Future payoff. Rockwell's Andy Beall looks
to the long run for a return on investment.

the rest of the industry. Its 10-bit
processor will be the computing
element for General Motor’s Misar
(microprocessed sensing and auto-
matic regulation) system [Electro-
nics, Aug. 9, p.43]. Misar, the first
such equipment planned for produc-
tion models, is scheduled for the
1977 Oldsmobile Toronado.

How Rockwell won this bell-
wether contract taught some lessons
that Beall says will help future
programs with the auto makers.
“You need a dedicated team work-
ing closely on a day-to-day basis
with its engineering counterparts
over a period of years,” he explains.

But the going gets tough when it
comes to contractual terms and the
stringent qualification, environmen-
tal, and life tests the equipment must
pass, he says. And there’s no
hurrying things because of the auto
industry’s product-development phi-
losophy that “a step at a time cuts
risks on very large dollar invest-
ments.”

Motorola’s Hauth is aware of this
too, and of the close working rela-
tionship that’s required. “You have
to understand their problems so well
you can offer alternative ways of
solving them.”

To the top. Hauth and Beall came
to their present posts by opposite
paths. Hauth, from the auto indus-
try, joined Motorola as operations
manager for sensors late last year

Electronics /September 2, 1976



Cut out the old. And cut costs.

You can make drafting revisions a lot quicker with photography
and a pair of scissors. Just make a photoreproduction of the orig-
inal on clear Kodagraph film and scissor out the unwanted detail.
Tape the elements you want to a new drawing form and make a
reproduction of this composite on Kodagraph matte film. Then
simply draft in the new detail.

For more information on how this and other reprographic short-
cuts can save you money, write: Eastman Kodak Company, Graphics
Markets Division, Dept. R 6850, Rochester, New York 14650.

Kodagraph films and papers

Versatility in reprographics
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Write for our new catalogue.

- WIMA FKP 1
. Polypropylene film and extended

foil electrode capacitors
encapsulated in cast resin.
Self-healing properties.
Suitable for sharp-edged or
short rise time pulses in

. thyristor deflection circuits.

WIMA MKC 10

Metallized polycarbonate capac-
itors. Particularly suitable for
stringent pulse and surge condi-

. tions. Low power factor at high
. frequencies. Self-healing
. properties. Plastic case design.

- WIMA MKP 10

Metallized polypropylene

. capacitors in plastic cases.

Self-healing properties. Suitable
for both high current and pulse
circuits owing to low dielectric
losses.

o Other special capacitors
in metal cases.

® One year successful field
experience in equipment by
leading manufacturers.

. @ Suitable for advanced solid-

state equipment.

® For professional

electronics. ®

WILHELM
WESTERMANN

Spezialvertrieb Elektronischer
Bauelemente

D-68 Mannheim 1

Fed. Rep. of Germany
Augusta-Anlage 56

P.O.Box 2345
Tel: (621) 408012
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after a long career with General
Motors, most recently as director of
research and development for the AC
Spark Plug division. There, he was
involved in microprocessor-oriented
programs, in the development of
digital instruments, and the elec-
tronic antiskid system for trucks.

Beall has been rising through
corporate ranks at Rockwell ever
since he came there 20 years ago out
of college. He was in aerospace work
until 1970, and in 1974, he became
director of industrial electronics.

Although the auto industry’s need
for the efficiency of electronic
systems is spurred by what Hauth
calls the “combined crunch of Fed-
eral standards for emission control
and gas mileage,” developments are
being held back by the Government,
the two men claim. Congress must
agree on the final standards for
emissions and mileage so that
designers of electronic engine-con-
trol systems will have a steady
target. “Until our customers, the
auto firms, find out what the stan-
dards will be, they can’t tell us what
to build,” Beall points out.

Beall’s operation has a staff of
about 25 people, primarily engi-
neers, divided between advanced and
product development. In Phoenix,
Hauth has an 11-person effort, an
“engineering group that serves as a
technical interface with our automo-
tive customers, drawing on all Mo-
torola areas of expertise.”

Economics is it. In looking at the
market, Beall terms “economics the
driving force” for electronic systems.
“Computational capacity of the chip
is no problem,” he says. “And we are
working on ways to use it to take
more of the load off the sensors.”
Sensors still need the biggest im-
provements, he says, since they are
still mostly analog and more expen-
sive than the auto companies like.

Both officials say they have a
number of programs going with
various auto firms but decline to
discuss them specifically. At any
rate, “since only a few of them even-
tually hit, you have to be prepared to
make an investment for the long
run,” Beall says.
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SSR UPDATE

We've got 87 answers
to your AC solid state

relay needs.

Teledyne Relays can handle virtually any AC solid state
relay switching application. The reason? A family of
AC SSRs with 87 models — and more on the way.

We offer a broad range of voltage ratings up to 600V
peak, with current ratings from 0.5 to 40 Amps. Add to
that a variety of packages for pc board, chassis, or
heat sink mounting and you have the industry’s most
complete line of AC SSRs.

But hardware isn’t the only answer. You need assurance
of the best available applications engineering support.

“9™ TELEDYNE RELAYS

And we’ve got it — backed by seven years as a
pioneer and leader in SSR technology to enable you to
use our SSRs to their maximum advantage.

That know-how, for example, is reflected in Teledyne's
new 970 Series MOV transient suppressors designed
specifically to protect our AC solid state relays against
high voltage transients.

Contact your local Teledyne Relays people. You’'ll find
we have the experience, technical support and products
to meet your SSR needs.

A. 601 Series*
5 and 10A (to 600V peak). Optically
isolated, zero voltage turn-on. Screw
terminals, quick disconnects, and
pcb pin options.

B. 611 Series*
10, 15, 25 and 40A (to 600V peak)
Optically isolated, zero voltage
turn-on. Dual purpose screw/quick
disconnect terminals.

C. 675 Series*
Low profile (0.5” max.) pc board
SSRs. Output rating 3A, up to 600V
peak. Optically isolated, zero voltage
turn-on.

D. 671 Series
1/0 Converter Modules. Special
purpose SSRs for use in
programmable controllers, machine
tool controls, etc. Mounting panel
available.

E. SerenDIP*® Series*
TO-116 DIP package. Output rating
1A/280VRMS. Logic compatible 3.8
to 10VDC input.

F. 970 Series MOVs
High voltage transient suppressors
designed specifically for use with all
Teledyne AC SSRs

*UL recognized/CSA certified.

3155 West El Segundo Boulevard, Hawthorne, California 90250

Telephone (213) 973-4545
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Molex has the
answer to your dense

packaging requirements ... The
KK®100 system. The same Molex Quality and
engineering techniques that went into the KK®156 and
KK®200 interconnection systems are now available in .100 centers.

Eleven (11) basic components handle all your p.c. interconnection needs: Cable-to-board;
board-to-board, parallel; board-to-board, perpendicular; board-to-chassis, and board-to-component.
The photo illustrates examples of typical applications, configurations and components. The KK®100 system
consists of .025 pins; right angle, straight and polarized wafers; female connector housings, both crimp type and p.
board mount; polarizing keys; and crimp or solder tail terminals, featuring the Molex patented dual cantilever tern
system. Non-flammable 94V-O material is used in all KK®100 connector housings and wafer bases.

To compliment this system, Molex has developed the most economical and fastest pinsetting equipment in the ind
patented equipment can offer single or multiple pinsetting capabilities and the unique Molex honeycomb vibratory

can set 12,000 pins in 3 minutes! Now you can really have it your way!!!



. Our
em which

mo

€X ...Affordable Technology

For complete information on the Molex KK® 100, KK® 156 and
KK® 200 Interconnection Systems, call or write:
Molex Incorporated, 2222 Wellington Court, Lisle, Illinois 60532
; (312) 969 4§§.'_>0
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if youreally need

the smallest 10-bit
synchro-to-digital
converter...

..thenyoureally need
DDC's model
HSDC-10.

The smallest
synchro-to-digital
10-bit converter available
is here now from the leader
in data conversion devices. It’s the
Model HSDC-10 offering you a 36-pin double D.1.P. hermetically
sealed can measuring only 0.78 by 1.9 by 0.21 inches.

Besides small size, the HSDC-10 offers you a whole range of
outstanding features:
e Excellent dynamics — true type Il servo tracking (Ka=200,000)
e Low power —200 ma
e High reliability — MIL-STD-883 level C processing (Level B optional)
e Low cost

If you really need a converter whose ratiometric conversion
technique makes it insensitive to voltage and frequency
variations . . . then you really need the HSDC-10. Also.. .. . its
unique circuit design eliminates the need for the usual
—15VDC supply. With the all-new HSDC-10 only +15 volts and a
logic supply (+4.5V to +15VDC) are required.

The unit is fully transient - pro-
tected and is available with or with-
out transformer isolation.

The HSDC-10 accepts all standard
inputs, synchro or resolver, and
can be easily provided in a
Navy Standard Electronic Module
(SEM) Configuration.

Let us send you full details
and technical specifications.

We’re Number One in High Performance Data Conversions

ILC DATA DEVICE CORPORATION
A Wholly Owned Subsidiary of ILC Industries, Inc
AIRPORT INTERNATIONAL PLAZA BOHEMIA, LONG ISLAND, N.Y. 11716 (516) 567-5600

APPLICATIONS AND SERVICE CENTERS

CALIFORNIA: 7337 Greenbush Ave., EUROPE: England: The Sanctuary,
No. Hollywood 91605 (213) 982-6454 Oakhill Grove, Surbiton, Surrey, Tel.: 01-399-7262

Interested engineers, write or call Harry Lewis or send for our 164-page product line catalog.
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Meetings

Electro Optics/Laser *76 Conference
and Exposition, Industrial & Scien-
tific Conference Management Inc.
(Chicago, Ill.), New York Hilton
Hotel, New York, Sept. 14—16.

WESCON — Western Electronic Show
and Convention, 1EEE, Los Angeles
Convention Center, Los Angeles,
Sept. 14—17.

6th European Microwave - Confer-
ence, Microwave Exhibitions & Pub-
lishers Ltd. (Sevenoaks, Kent, En-
gland), Palazzo dei Congressi,
Rome, Italy, Sept. 14—17.

Convergence 76 —International Sym-
posium on Automotive Electronics
and Electric Vehicles, 1IEEE and SAE,
Hyatt Regency Hotel, Dearborn,
Mich., Sept. 20 —22.

International Broadcasting Confer-
ence, 1IEEE et al., Grosvenor House,
London, U.K., Sept. 20— 24.

22nd Annual Holm Seminar on Elec-
trical Contacts, Illinois Institute of
Technology and 11T Research Insti-
tute, Pick-Congress Hotel, Chicago,
Sept. 21 —23.

Semicon/East 76, Semiconductor
Equipment and Materials Institute
(Golden Gate Enterprises, Santa
Clara, Calif.), Nassau Veterans’
Memorial Coliseum, Uniondale,
N.Y., Sept. 21 —23.

Broadcast Symposium, IEEE, Wash-
ington Hilton Hotel, Washington,
D.C., Sept. 22 —24.

EASCON— Electronic and Aerospace
Systems Convention, IEEE, Stouffer’s
Inn, Washington, D.C., Sept.
26—29.

MICRO-9 — Ninth Annual Workshop
on Microprograming, IEEE and ACM,
Delta Towers Hotel, New Orleans,
Sept. 27 —29.

Quality Testing Show, American
Society for Nondestructive Testing
(Columbus, Ohio), Shamrock Hilton
Hotel, Houston, Tex., Sept. 28 — 30.
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glells
omplete systems capability in
flexible interconnections and
microminiature connectors
is Cannon. We offer you a
complete system, 100% elec-
trically and mechanically

checked out, ready to

The best feature of
this total capability? 1

plug into your assembly.

t

lowers your total installed cost. And
that's your real cost!
We can custom manufacture your flexi-
ble circuitry and assemble your complete
interconnection system. Shielded wire,
coaxial cable can be assembled with the

SEEENEREES

- most reliable microminiature
connectors available.

Other pluses to think about:
You can cut system costs as
much as 50%, reduce weight
and space up to 80% and
eliminate point-to-point wiring,
bundling and lacing. Solve
those difficult density
problems.

Cannon microminiature
custom cable terminations
can help you trim the costs inherent in
your in-house hard wiring or harnessing—
expensive engineering time, assembler
training, quality assurance setup, inventory-
ing, materials scrap and wastage.

There's much, much more you should know
about Cannon’s interconnection innovations
and how they can lower your installed costs.
Send for our “Cannon Cost Cutters”
brochure. ITT Cannon Electric,

666 East Dyer Road, Santa Ana,

CA 92702. Toll-free, 24-hr.
800-854-3573; in Cali-
fornia, 800-432-7063.

¢

Six decades on the leading edge of interconnect technology,.

cannon I'TT
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Programmable, parallel I/0 lets you define the - Plug-in standard TTL drivers or line terminators
direction and data transfer characteristics of six to easily tailor the I/O interface to meet your

8 bit 1/0 ports. Reconfigure the interface or entirely system requirements,

alter the 1/O structure by changing no more than
four program instructions.

i

8080A CPU group —accepts interrupts originating
from the programmable 1/0 ports, the communica-
tions interface and directly from peripheral devices.

Drivers provided for memory and I/O expansion.
Simply plug any of the SBC 80 RAM, EPROM/
ROM, 1/0 or Combination expansion boards into
the standard SBC 80 card cage.

1K bytes of high speed, low power static RAM.

The first complete single

The Intel® SBC 80/10 Single Board Computer, with  board. And since we've extended the programmable
programmable I/O, is designed for the profit conscious ~ nature of the CPU to the I/O interface you can use the
OEM in a hurry. The SBC 80/10 is the fastest and low- same board even when you make an interface change

est cost way of getting your products to market. And or completely redesign your product’s input/output

when your equipment sales increase to the point where  section. Just initialize the programmable /O devices

it makes sense to build your own Single Board Com- with the appropriate program instructions and you

puter, we'll make arrangements for you to use our bill have individually defined the direction and data

of material, fab and assembly drawings, and artwork. transfer characteristics of the six on-board ports. Pro-
Now it's possible to standardize on one computer grammable [/O makes your products more versatile

board for all your products. Everything you need — and cuts parts cost and development time.

CPU, ROM, RAM and /O is on a single 6.75" x 12" Cut development costs even more with the Intellec

*100 quantity, domestic USA price only. I/O drivers, terminators, EPROMs or ROMs not included



Programmable serial interface lets you choose
virtually any asynchronous or synchronous com-
munications technique. Data format, control
character format, parity, and asynchronous serial
transmission rates are all under program control.

Capacity for 4K bytes of erasable and reprogra
mable EPROMs or ROMs for user’s program
storage. Plug-in any mix in 1K byte increments.

Both teletype and RS 232C interfaces are included,
choose the one you need.

Selectable baud rate generator— pick the com-
munications frequency you want.

dogin
on;ﬁn %
Veahadd

rt"”’
YL LA

e

'board computer for ¥295.

MDS™ Microcomputer Development System with
optional Diskette Operating System and unique
ICE-80 In-Circuit-Emulator. Develop and debug your
system software directly on the SBC 80/10 using the
symbolic debugging capability of ICE-80.

The 80/10 is supported by macroassemblers, text
editor, Intel's PL/M™ compiler, a user's library with over
150 programs, and comprehensive documentation.

Training is available at training centers or sched-
uled at your plant. For additional technical assistance
contact your Intel Field Applications Engineer.

The Intel® SBC 80/10 is available from distributor
stock. To order contact: Almac/Stroum, Component
Specialties, Components Plus, Cramer, Elmar,
Hamilton/Avnet, Industrial Components, Liberty,
Pioneer, Sheridan, or L. A. Varah.

For your copy of the SBC 80/10 brochure, use the
bingo card or write: Intel Corporation, 3065 Bowers
Avenue, Santa Clara, California 95051.

intal delivers.
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Licon non-lighted PB switches offer you
the greatest possible value with good-
as-gold quality and reliability
at terrific prices!

Know something?

Our Licon lighted PB’s have been glowing so
brightly that they've cast our non-lighted PB’s
into undeserved shadow.

And therein lies an opportunity you may have
been missing. Because, quite frankly, Licon
non-lighted PB’s are a terrific deal in every way!

You'll find that there’'s one for just about every
.25 to 10 Amp switching application you can
dream up. Plenty of sizes to choose from, even
down to our Series 78, which is possibly the
smallest non-lighted PB made. Variety of key
tops, lens cap colors and bezel mountings.
Momentary and alternate types of action.
Choice of terminal configurations in single or
double pole. U.L. listed and C.S.A. approved.

Most non-lighted PB models feature Licon's
exclusive, ultra-reliable Butterfly® switching
mechanism.

Best of all, though, is the pleasant surprise you
get when you check Licon pricing on 1,000-
piece and larger orders. Look into it. You'll
be pleased.

Contact your local Licon distributor or call or
write for our Switch Catalog: Licon, 6615 West
Irving Park Road, Chicago, Illinois 60634.
Phone (312) 282-4040. TWX 910-221-0275.

[@LicoN

Golden Opportunity

Pushbutt

IJN

on Switches!

(L OY




Gl to introduce
8-k electrically
alterable ROM . ..

.. . as Nippon plans
500-ns 8-k Earom

Mini floppy disks
prepare for debut

McDonnell divisions
to offer 3-chip
16-bit processor set

Electronics /September 2, 1976

Electronics newsletter

General Instrument is about to introduce the most ambitious electrically
alterable read-only memory yet—an 8,192-bit chip-erasable device. (GI
and McDonnell Douglas™ Nitron division are the only U.S. suppliers of
commercial Earoms.) The Hicksville, N.Y., company expects to supply
samples of the nonvolatile part in September and put it into production
by year’s end. Manufactured with GI’s metal-nitride-oxide-semiconductor
process, the ER 2800 is erased by applying a voltage to the package
pins. It should not be confused with the Intel’s 2708 avalanche-injection
type of erasable memory, which is erased with ultraviolet light.

Brian Cayton, ROM marketing manager, says specifications of the ER
2800 will be similar to those of GI's ER 2401 4,096-bit part. Reading
takes 2 microseconds at p-channel voltage levels; writing and erasing take
a respective 10-20 milliseconds and 100 ms at 28 volts. These figures
qualify the new Earom for use in small memory systems in point-of-sales
equipment or automatic dialers, say, and as core-replacements for the
military—all applications where the ER 2800’s erasability and nonvolatil-
ity matter a lot and its slowness matters less. For faster applications,
GI will begin selling samples of a 650-ns 4-kilobit part, the ER 3400,
by the end of the year.

At the same time, Japan’s Nippon Electric Co. will add an 8-kilobit Earom
to its line of programable ROMs that includes 1- and 2-k Earom devices.
Unlike GI's nitride process, the avalanche-injection technique used by
Nippon is based on standard polysilicon MOS technology, and unlike
Intel’s uv-erasable device, this one is electrically erasable. The new part,
designated uPD 458D, has a minimum read access time of less than 500
nanoseconds, making it the fastest commercially available anywhere. The
device, to be introduced in sample quantities in November, will be priced
at $100 in small quantities.

In a move that could double or triple the present market for floppy-disk
systems, several companies plan to introduce miniaturized versions for
the many applications now dominated by cassette tape units. First will
be Shugart Associates of Sunnyvale, Calif., which later this month will
begin shipping its SA400 ‘‘Minifloppy,” SA104 ‘‘Mini-diskette,”” and
SA440 “*Ministreaker’” controller. With about one third the capacity of
a standard system, the Minifloppy is, more importantly, about half the
size and half the cost—about $200 to $250 in volume. Applications for
such miniaturized system will include word processing, minicomputer and
microcomputer program storage, power typing systems, intelligent desktop
calculators, and the emerging microcomputer hobby market.

Two commercial semiconductor divisions of McDonnell Douglas Corp.
are pushing into the microprocessor-control business. A three-chip, 16-bit
processor serves as the computing element for an advanced numerical-con-
trol system. These three chips are the first large-scale MOS devices
to come from the Actron division in Monrovia, Calif., which designed
them as part of a $1 million-plus research program, and the Nitron division
in Cupertino, Calif., which manufactures them.

Consisting of a 16-bit controller and two 8-bit slices serving as arithmetic
units, each processor can handle up to 200,000 instructions per second,
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claims G.C.C. Chang, vice president of engineering at Actron. Since three
processors are used in the basic n/c system, called Actrion III, the total
of 600,000 instructions per second gives it enough computing power to
perform the most complex machining functions. Chang says the speed of
the 8-bit slices varies from 2 microseconds to 500 nanoseconds in order
to accommodate different types of memory. Less than 16 kilobits of memory
is used in the n/c system, he notes.

E-H dropping out E-H Research Laboratories Inc. in Oakland, Calif., is getting out of the
data-logger/acquisition-systems business—which it entered last year
of data systems, through acquisition of Data Graphics Inc. of San Antonio, Texas. The
gets new president move follows the appointment of Richard Kirk by the board of directors
to replace E-H president Jack Hubbs. The new management, which plans
to concentrate E-H’s activities on programable instruments and digital
logic recorders, decided that the return on investment from data-acqui-
sition systems didn’t justify the expense required to develop a viable
product line to compete with companies like Doric Scientific, John Fluke,

and Esterline.

““We decided we couldn’t handle that many different markets,”” says
E-H marketing vice president Domenic Norcia. “*Data systems fragment
our markets and product line too much, and it would have been too
expensive to support all of them.”’

Being dropped are the recently introduced model 7000, a remotely
controllable data logger, base-priced at $5,200 for a 100-channel system
that is expandable to 1,000 channels, as well as a microprocessor based
data logger that was in development. Former Data Graphics president John
Peddie, who had been named to head a new Data Systems division of
E-H., has resigned. Also leaving E-H are about a dozen former Data
Graphics employees who teamed with more than 20 E-H employees to
man the now-defunct division.

Development system Millenium Information Systems, Inc. of Santa Clara, Calif., which designed
the Twin development system for the Signetics 2650 microprocessor, has
for 2650 processor gone out on its own and extended the concept. In the future, it will
to go universal build the UDS (universal development system), which by interchanging
a few internal boards, will adapt to any microcomputer system. However,
in the immediate future, Millenium will introduce a UDS that will work
with Intel Corp.’s 8080 microprocessor. The company is also building up

a marketing organization.

Biomation offers In addition to being one of the many firms that will take the wraps off
. new microprocessor analyzers at the Wescon exhibition in Los Angeles
logic analyzer later this month [Electronics, Aug. 19, p. 31], Biomation Corp. of Cuper-
tino, Calif., also will unveil a new logic analyzer and an associated word
formatter. A 16-channel, 50-megahertz analyzer, the model 1650D, stores
512 bits per channel and costs $5,000. Like the new DF1 display formatter
(see p. 132) from Tektronix Inc. in Beaverton, Ore., Biomation’s new
model 116 formatter enables users to troubleshoot hardware and software
in the timing-diagram and state-table (1s and Os) modes.
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If you want to do business abroad,

fly Data General.

If you want to use your systems somewhere
outside of the country, you don’t have to go
it alone.

Put Data General equipment in your systems
and we can be there to take care of it.

Chances are, we already have support
people wherever you want to go. So we’re in a
good position to stand behind every piece of
Data General equipment you buy.

If you ever happen to need service, someone
can be right over. Chances are, trained people
are already there. And if your systems need
replacement parts, we won’t have to send across
the ocean and go through foreign customs
offices to get them. Because we've placed
Data General parts all over the world.

You won’t have to send your customers
(or employees) to the USA for training. Because
we can do that right on the spot.

And if you need software support, we can
have systems engineers wherever you need
them.

Our equipment will also be right at home
wherever you take it. Because we’ve designed it
to work just about anywhere in the world.

For example, all you have to do to make our
microNOVA computer meet different power
requirements is change the power cord.

(As opposed to other manufacturers who
make you rewire the power supply.)

It you want to know more about the above,
clip your business card below.

It’s a lot easier to do business abroad when
you know the right people to fly with.

Clip your business card here
and send it to Data General, Depanmcnl]- 3.
Southboro, Mass. 0177 2.

\K’C.H send you a copy Of our suppon l’)mchure.

DataGeneral

€v Data General, Route 9, Southboro, Mass. 01772 (617) 485-9100. Data General (Canada) Ltd., Ontaro.
Data General Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-136

NOVA is a registered trademark of Data General Corp. Circle 27 on reader service card 210



Now one Progre
handles 80 different Pk

With more onthe wa

New personality modules make
Series 90 PROM Programer
more versatile than ever.

The Series 90—a simple, straight-
forward method of programing, dup-
licating or verifying MOS or bipolar
PROMs. Plug-in personality modules
are currently available for all the
PROMs shown below.

Gives engineers design
flexibility. Makes prototyping
a snap.

You program from a hexadecimal
keyboard. Addresses and data appear
on a hexadecimal display which you can
use to verify your entry prior to pro-
graming.

Wide range of interface options
available for use
with the Series 90
Teletype Control
Paper Tape Reader
Parallel Input/Output
RS232

Field-proven reliability.

We've been producing PROM pro-
gramers since 1973. We have more than
1,000 currently in the field.

Rugged and fully portable for
field use.

It weighs less than 18 pounds and
comes in an attache case. An optional
bench-top model is available.

AMD Fairchild | Harris Intel Intersil | MMI NSC |SIG Tl
1702A 93416/ 1024 1702A 5600/ 5300/5301 1702A | 825114 745188/
1702/ 93426 7602/ 1702 5610 5305/5306 | 4204 825115 745288
9702 93417/ 7603 2704 5603A/ 5330/5331 5202/ 8223 745287/
93427 7610/ 2708 5623A 5335 5203 | 82523/ 745387
93436/ 7611 3601/ 5604/ 5340 5203A 825123 745470/
93446 7620/ 3621 5624 6335/6301 5204 825126/ 745471
93438/ 7621 3602/ 5605/ 6305/6306 825129 748472/
93448 7640/ 3622 5625 6330/6331 825130/ 745473
7641 3604/ 6335 825131 745474/
3624 6340 745473
74188A

If you don’t see the PROM you want here, give us a call. We're probably working on it right now.

Circle 28 on reader service card

Low-priced.

The M-900 Master Control Unit costs
$1,800. Personality modules range
from $360 to $550.

New Series 92 Peripheral
Programer and Duplicator comes
with teletype interface standard.
It gives you low cost peripheral pro-
graming and off-line duplicating capa-
bility. The Series 92 uses the same per-
sonality modules as the Series 90. An
RS232 interface is optional. The M-920
Master Control Unit costs only $995.

We have other instruments,
microprocessor subsystems,
and education, too.

4- and 8-bit microprocessor system
analyzers; 4- and 8-bit microprocessor
subsystems; a half-day economics
seminar for decision makers; and a
three-day hands-on design course for
engineers.

Call or write for data sheets, a free
copy of the PROM User's Guide, or
course and seminar schedules.

Plle

PRO-LOG CORPORATION
2411 Garden Road
Monterey, CA 93940
Telephone (408) 372-4593
TWX 910-360-7082
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Two-way link
teams up the

E-2C and F-14

Digital data exchanged
automatically includes

radar inputs from fighters
and orders from commanders

Using an early-warning aircraft as a
flying headquarters to command
fighter interceptors has been diffi-
cult in the past because voice
communications could be jammed or
misunderstood, says Capt. Frank
Roth, program manager at the U.S.
Navy’s E-2C Project Office in
Washington. “But with the new two-
way data link” between the E-2C
AEW Hawkeye and the F-14A Tom-
cat fighter, “that’s a problem that
hardly exists any more,” he asserts.

Moreover, the new digital link
augments the “eyes and ears” of the
E-2C with its ability to communicate
with more than 30 F-14s. Both
aircraft are built by Grumman
Aerospace Corp., Bethpage, N.Y.

Uhf link. The fighter’s radar auto-
matically feeds such data as range
and azimuth of potential enemies to
one of several on-board computers.
The data is encoded and transmitted
via a time-division-multiplexed
ultra-high-frequency data link to the
E-2C. Also included automatically is
data on the state of the fighter
itself —for example, its remaining
fuel and ammunition stores.

Once received aboard the E-2C,
target information is processed, cor-
related, and presented on cathode-
ray-tube screens to battle-control
officers who decide how the threat is
to be met. Their orders to the fighter
pilots are transmitted back to the
fighters via the data links. And by
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In command. Digital data link allows an E-2C airborne early-warning aircraft, hovering with
its circular radome over the battle area, to issue attack orders to F-14 fighters.

including information processed by
the E-2C, the combat pilot can get a
full 360° representation of the battle
area—never before possible. Addi-
tionally, the data can be sent to
shipboard Navy and Marine tactical
data systems, for integration into
still higher levels of command.

The two-way link for the E-2C/F-
14A team represents the first time
that AEW aircraft could command
and control the fighters as well as
receive target and other information
from sensors aboard the fighters.
Previously, there had been a one-

way data link only to transmit
command data from the E-2A, an
earlier version of the E-2C, to the
McDonnell-Douglas Corp. F-4
Phantom fighter.

The heart of the two-way link is
the AN/ARC-158 uhf communica-
tions system supplied by Collins
Radio Co., Cedar Rapids, lowa.
Typically, officers aboard the E-2C
select the most appropriate of the
F-14s(in terms of such things as posi-
tion relative to target, fuel state,
weapons complement) and vector the
fighters to their targets by means of

29



Electronics review

coded data messages. Once in con-
tact with the enemy, the F-14 takes
control, and the fighter presses the
attack, relying on its own system
inputs. Upon completion of the
attack, the E-2C resumes control,
vectoring the F-14 to rendezvous
with a tanker aircraft for refueling,
if necessary, or to a landing site.

Extended range. “Equally impor-
tant,” as a result of using the two-
way link,” Roth continues, “is the
extension of the E-2C’s radar range.
And the number of fighters that can
be controlled simultaneously is many
more than could be done with voice
communications.” While the surveil-
lance capabilities of the E-2C exceed
those of the F-14 (250-plus miles vs
100-plus miles), the fighter has its
own forward-looking multitarget
tracking capability.

With its AWG-9 Phoenix missile
system, the F-14 can engage as

many as six targets simultaneously
with guided missiles. Thus, with the
E2C’s ability to control upwards of
30 F-14s via two-way link, ‘“‘the
maximum number of simultaneous
target engagements possible has
been increased an order of magni-
tude,” says James McManus, AEW
future-systems program manager at
Grumman.

The E-2C/F-14A team has al-
ready stacked up an enviable record
during fleet exercises in the Mediter-
rancan, McManus continues. In a
recent exercise called Operation Laf-
ayette, 12 F-14s, operating in con-
cert with four E-2Cs, detected and
intercepted all 91 flights made
against the carrier John F. Kennedy.
No *“attackers” penetrated the car-
rier’s inner defense perimeter, and
another 58 aircraft not involved in
the mock raid also were intercepted
successfully. B

Hybrids

Makers offer standard circuits as
promise for high-volume brightens

A surge in demand from manufac-
turers of telecommunications, medi-
cal, and industrial equipment is
changing the emphasis in hybrid
technology from short-run custom
designs to high-volume lines of stan-
dard products.

Hybrid technology has tradition-
ally been used mostly for military
applications because the armed
forces are willing to pay the prem-
ium for special functions in rela-

tively small volume. But recent
developments in production tech-
niques are making it economical to
turn out large numbers of hybrid
circuits for prices that could other-
wise only be met with combinations
of standard monolithic I1Cs and
discrete components.

Modern methods. Taking advan-
tage of newer production methods
involving such things as automatic
laser trimming and testing, General

Instrument Corp.’s Hybrid division
in Hicksville, N.Y., is joining com-
panies like National Semiconductor
Corp. and Beckman Instrument
Inc.’s Helipot division to make
hybrids as standard products.

Cheaper. These devices are being
turned out at prices much lower than
custom hybrids, and they are com-
petitive with discrete designs. “We
have many commercial and indus-
trial firms coming to us for hybrids
because they want to put 16 times
the functions in the same-size or
smaller-size equipment,” says Allan
C. Bahr, GI’s director of telecommu-
nications products.

National, in Santa Clara, Calif.,
entered the standard active-filter
market last fall with basic building-
block filter circuits—a universal
active filter and a generalized
impedance converter [Electronics,
Dec. 11, 1975, p. 124]. It has since
developed 14 hybrid active filters for
tone-receiver systems, and these
modules are available as individual
modules or on assembled cards for
telephone central-office equipment.

In Fullerton, Calif., Beckman fol-
lowed suit with a family of 13 hybrid
tone-receiver modulés and card as-
semblies [Electronics, April 1, p. 123]
which, like the General Instrument
and National units, are compatible
with Bell-System equipment.

Return. The payoff could be huge
indeed. “The standard hybrid busi-
ness will be $50 million to $100
million within the next three to five
years,” estimates Beckman'’s hybrid-

microcircuits  manager, Richard
Snyder.
General Instrument’s Bahr is

equally sanguine. He predicts, “In
the very near future, our standard
hybrid business will surpass that of
our custom business,” which was
slightly less than $10 million this
year. “We'll easily do a $15-million-
plus business within three years, just
for standard telecommunications
products, even if we don’t crack
Western Electric,” which has its own
hybrid-assembly operation for Bell.

Trimmer. Resistor on hybrid circuit is
trimmed on General Instrument’s production
line by YAG laser from Korad Corp.
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National probably has the most
experience with the market by virtue
of its earlier entry. “Most of the
activity for our universal filters and
generalized impedance converters is
coming from the telecommunica-
tions industry,” says Dennis Dauen-
hauer, National’s hybrid-product
marketing engineer. “But there’s a
lot of interest from many other
areas.” These include security sys-
tems and medical electronics.

Dauenhauer says orders are com-
ing in quantities of 10,000 to 30,000
pieces, primarily from independent
telephone-equipment manufacturers
who don’t have their own assembly
operations. Such orders are consid-
ered prototype quantities, and orders
for hundreds of thousands devices
are in the offing, Bahr claims.

Filters. General Instruments’ new
standard line includes more than 60
hybrid active filters for switching
and multiplexing systems, tone re-
ceivers, and modems—three seg-
ments of the telecommunications
industry that it’s targeting as its
primary market. Penetration into a
fourth segment—voice transmission
over radio—will begin in late Sep-
tember when the firm is to sample a
hybrid tone-squelch system that will
replace electromechanical and dis-
crete-component subsystems used in
transceivers. (]

Consumer

Heath adds game
for TV receivers

After watching scores of games
makers scurry to the Federal Com-
munications Commission for type
approval of new video games, Heath
Co. sat back and developed a game
not subject to any such regulations.

The Benton Harbor, Mich., manu-
facturer of do-it-yourself electronics
kits designed its game to bypass en-
tirely the television set’s antenna
terminals, the interface that is regu-
lated by the FCC because it can be a
source of radio-frequency interfer-
ence. Instead, Sportscreen, as it’s
called, is designed to be hooked
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directly into the TV circuitry, and it
can be played with any solid-state
television receiver Heath has ever
had on the market.

Customer knowhow. “We're able
to do it because our customers have
built their own sets, so they know
where everything is,” points out vice
president William E. Johnson. Once
the back of the set is off, it takes
only about three minutes to hook up
the game with five alligator clips, he
says.

However, it takes five or six hours
to assemble the game kit, built
around a chip from General Instru-
ment’s Microelectronics division.
Savings for labor and parts—the
game uses the TV set’s power supply,
for example—will allow Heath to
tag the four-game Sportscreen at
$54.95 (by mail, $49.95) when it’s
available in October in the compa-
ny’s retail stores.

Besides GI's n-channel, metal-
oxide-semiconductor chip, the kit’s
single printed-circuit board holds a
reference crystal and a second inte-
grated circuit that works as an oscil-
lator, and associated discretes. “We
use a pass transistor and a series
resistor as a regulator to accommo-
date the different voltages the game
will see from our 15 different solid-
state TV models,” says Roger Brock-
way, chief engineer for Heath’s
consumer products.

Five wires to different points in

Do-it-yourself. Heath Co.’s game kit, which
will sell for about $50, plays four games on a
black-and-white TV display.

the receiver hook up the video and
sound inputs, power supply and
ground. The game also includes an
intermediate-frequency “defeat’ cir-
cuit that turns off the broadcast
video and sound signals.

All the connections except those
for sound are made by clipping the
wires to the i-f board connector. And
all five are terminated in a connector
on the back of the set so that the
game’s control box can be moved
easily from set to set.

Remote control. The black-and-
white Sportscreen, which has its own
sound and on-screen scoring, will
play ping pong, squash, hockey, and
a one-person practice game. It uses
two remote-player control boxes
wired to a central control unit that
sits atop the set. “The GI chip could
also provide a pair of target games
that we’re not presently using,”
Brockway says. Paddle size, ball
speed and rebound angle, and
volume are chosen by the players.
The ball may be served manually or
automatically.

Johnson doesn’t rule out making
future game kits that would use Tv-
antenna hook-ups and require FCC
approval.

“We can’t become involved in
modifying other manufacturers’ TV
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sets, so there would be no other way
to do it,” he says. Some parts of
those kits would have to be preas-
sembled for type approval. O

Companies

Costs, financing
too much for Datran

Last week’s demise of specialized
common carrier Data Transmission
Co. (Datran) in Vienna, Va., seem-
ingly is a case of either too much too
soon or not enough too late.
Post-mortems by data-communi-
cations industry observers and Da-
tran officials indicate the firm
invested much more in its digital
switching system and microwave
transmission network than its mar-
ket share justified. Moreover, fi-
nancing did not arrive in time to
complete the system’s original con-
cept of totally digital communica-
tions lines owned outright by Da-
tran. Also late were Government
rulings that might have prevented
American Telephone & Telegraph
Co. from offering certain digital
data transmission rates that the
FCC’s law judges found in June to be
unlawful, unreasonably low, anti-
competitive, predatory, and designed
specifically to eliminate Datran.
Facilities. Founded originally as a
University Computing Co. subsid-
iary in 1968, Datran was to provide
the Dallas-based data-processing-

DATRAN
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services firm (now Wyly Corp.) with
transmission facilities. It was then
expanded to offer the same services
to a data-communications market-
place. However, that market—
Datran attracted 150 to 200 cus-
tomers—never came even close to
generating revenues to cover Da-
tran’s front-end costs that totaled
upwards of $100 million. In 1975,
for example, when Datran’s revenues
reached about $1 million, it posted a
$14 million loss.

The big losers, in addition to Wyly
Corp. ($45 million), are Haefner
Holding AG of Switzerland (about
$50 million), Bechtel Co. (about $4
million), which constructed the sys-
tem’s microwave towers, and Nippon
Electric Co., which supplied the
microwave radios, time-divison mul-
tiplexers, and other equipment.

“Datran was a very different kind
of common carrier,” says telecom-
munications consultant Harry New-
ton of New York City. “It stressed
state-of-the-art technology and took
numerous gambles in building an all-
digital data communications net-
work,” as opposed to other special-
ized carriers which concentrated on
voice communications. For instance,
Datran installed the first-ever elec-
tronic data switch [Electronics, Dec.
12, 1974, p. 91].

As originally conceived, Datran’s
network was entirely digital, an
alternative to the Bell System’s
analog telephone net. It was also to
have cost less while providing higher
transmission rates and lower average
setup times. ‘“But many potential
users, wondering if Datran would
stick around, opted to play it safe
and stay with Bell,” says Newton.

Expensive. Unfortunately for Da-
tran, the tremendous cost of install-
ing dedicated digital loops forced it
to lease some analog lines from other
carriers. The mix of lines meant
Datran needed a lot of modems—
typically four per connection, instead
of the two required by other special-
ized carriers.

John Guttenberg, a former Datran
vice president, says about $30 mil-
lion more was needed for such things
as remote switching units to elimi-
nate some of the leased channels.

But money, as well as customers,
was always hard to come by. Says
Guttenberg, “AT&T could cause a
wait-and-see attitude to take place
up and down the market spectrum,
whether it was the market for
customers, capital, or regulatory
decisions.”

Just how AT&T’s posture affected
Datran may be answered in the $285
million law suit Wyly has filed
against AT&T, charging it with viola-
tion of Federal antitrust laws.

Terminations. Datran, which inau-
gurated services in early 1974, grew
to have about 1,000 data links in 22
cities. By late last week it expected
to discontinue all services and had
terminated all but a handful of
about 250 employees, down from a
peak of 300 at the year’s start. And
it was meeting with other carriers
that could serve its customers.

Datran leaves an estimated $1.1
billion market to be shared by survi-
vors such as Mcl Communications,
Southern Pacific Communications —
and AT&T. William G. McGowan,
chairman of McCI, doesn’t expect
Datran’s departure to affect his
operations significantly since only
about 7% of its 14,000 circuits is
used for data communications. A
spokesman for AT&T in New York
says the firm has no plans to take
over any of Datran’s transmission
facilities or routes “and neither do
we intend to solicit any of Datran’s
customers.” Ironically, Datran was
the largest customer for AT&T’s
digital data system, outside of the
company’s own organization. O

Microwaves

Fine geometry
improves transistors

In their drive toward higher frequen-
cies with even higher gains, while
keeping noise low, makers of silicon
bipolar microwave transistors have
worked themselves into a double
bind. Geometries of microwave tran-
sistors must be tiny because of the
frequencies at which they operate —
the higher the frequency, the finer
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Ceramic Capacitors

How about a ceramic capacitor
that when used with your
automatic insertion equipment,
puts the in-place-cost lower than
other capacitors.

This axial leaded glass
encapsulated beauty, called the
Green Goddess, offers a wide
range of capacitances (10pF to
56mFd) in three dielectric

formulations (COG,
X7R & Z5U)

«
OK.s0 you N
don't have ‘ N
automatic

insertion equipment, \\\\
you've got to look into RN

our Clover Cap line of

radial leaded capacitors with
capacitances from 5.6pF to
4.7mFd. The series is epoxy coated
for durability and available in a
variety of dielectrics.

Speaking of radials...I'll bet you
didn't know that we make
MIL-C-11015 qualified CKO5's and
CKO6's?...That's right, we make
them for those special applications
where military qualified
components '
are required.
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for you!

With your automatic insertion equipment, the in-place cost of the Varadyne Green Goddess
capacitor can be lower than other capacitors.

& 5 &
. a
Youdontneed o =f):

leaded devices? ¥*, K s
How about ceramic capacitor
chips, with capacitances from 1pF
to 2.2mFd, for those thick fim
hybrid circuits? We've sold millions
of them for commercial, industrial
and military qualified applications.

When it comes to quality ceramic
capacitors...we have your
capacitor, Drop us a line and get
the literature you need.

And remember, if you have a
special request or technical
question, our Applications
Engineering department is here
to help.

g Santa Monica, California 90404

Varadyne Industries, Inc. 1520 Cloverfield Blvd.

(213) 829-2984 —TWX (910) 343-6856

Circle 33 on reader service card 33



Electronics review

ACTIVE BASE

ntt ARSENIC EMITTER

EXTRINSIC

p™* BASE BASE p** BASE
INSERT INSERT
n EPITAXIAL LAYER
n* COLLECTOR SUBSTRATE
V7] oxipe Ti/Pt/Au METAL CONTACT

Process. New HP transistors use ion implantation and self alignment to define n** arsenic
emitter and p** base insert. Metals insure low contact resistance, reliability.

the geometry of the emitter “fin-
gers.” But, as the devices get
smaller, the current density becomes
enormous, and capacitive effects
grow, decreasing gain. What’s more,
as thermal and injection-current
effects increase, noise increases.

However, engineers at Hewlett-
Packard Co.’s Microwave Semicon-
ductor division appear to have found
a way out of this bind. They have
developed a technique that enables
them to make submicrometer emit-
ter fingers without sacrificing device
gain or yield, and yet minimize the
noise figure. Without pushing the
limits of their process, engineers at
the Palo Alto, Calif., division have
built, and are producing in volume a
4-gigahertz device—the HXTR-
6101 —that has an associated gain of
about 9.0 to 9.5 decibels and a
typical noise figure in the 2.3- to 2.7-
dB range.

In contrast, competitors like Av-
antek Inc., TRW Semiconductor, Mi-
crowave Semiconductor Corp., Tex-
as Instruments, Nippon Electric Co.
and Fujitsu Ltd. are getting for
comparable 4-GHz silicon transistors
under development associated gains
ranging from about 7.5 to 8 dB and
typical noise anywhere from 2.7 to
3.5ds.

Complex. The HP technique, in-
volving a combination of ion implan-
tation, local oxidation, computer-
aided design and a proprietary self-
aligning process, is complex but
effective. Craig Snapp, section man-
ager for bipolar transistors at HP,
says highly reproducible emitter-to-
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emitter spacings of 5 micrometers
and emitter widths of about 0.7 um
can be achieved by using conven-
tional contact lithography and hard-
surface oxidized chrome photo-
masks.

“Transistors with this fine a
geometry have previously been fab-
ricated,” says Snapp, “but usually
with processes requiring projection-
mask aligners, electron-beam lith-
ography, or lateral-diffusion tech-
niques, none of which are associated
with high-volume production.”

Keys to the fine geometries are
the use of ion implantation and a
self-alignment technique that simul-
taneously defines the emitter and
base-contact windows in a silicon-
dioxide layer, he says. In conven-
tional devices, by contrast, a combi-
nation of diffusion and ion implanta-
tion is used in the fabrication of the
emitter and base fingers.

Combined with the self-alignment
technique, this eliminates one of the
most critical alignments and, thus,
two major sources of noise in silicon
bipolar transistors: thermal noise
arising in the base-spreading resist-
ances and shot noise in the injection
of current across the emitter-base
junction.

Increasing gain. To improve the
gain of their devices, Snapp found he
had to minimize the effects of the
collector-base junction capacitance
and the collector-base bonding-pad
capacitance. “The first was achieved
partly as a side product of improving
the noise characteristics,” he says.
Another factor was the closer place-

ment of the interdigitated fingers of
the emitter.

To reduce the collector-base bond-
ing-pad capacitance, a relatively
thick oxide is formed by a local-
oxidation/ion-implantation combi-
nation that uses a silicon-nitride cap
to prevent the formation of oxide in
the base region during a thermal-
oxidation cycle.

Family. The HXTR-6101, says
Snapp, is the first in a family of
linear microwave power-amplifier el-
ements extending from as low as 0.4
GHz to as high as 8 GHz. Experi-
mental noise figures on 1.5 GHz
devices, he says, range from 1.45 dB
to 1.5 dB, with an associated gain of
15 dB. At the high end, around 6
GHz, devices have been fabricated
with 3.9-dB noise figures and 7.5-dB
associated gain. O

Microprocessors

Intel eases use of
high-level language

“For the first time, microcomputer
designers have access to the more
powerful software techniques devel-
oped in the past 10 years,” says Intel
Corp.’s Paul Rosenfeld, software
product manager for microcomputer
systems. ‘“And they do not add
appreciable extra complexity to the
[software] development process.”

Enhancements. Rosenfeld is talk-
ing about the modular approach to
programing and the use of a high-
level language, both of which are
groundbreaking features of an en-
hanced software package for Intel’s
Intellec microcomputer-development
system [ Electronics, May 25, 1975, p.
95]. Called the ISIS-1I, the package
will be introduced at the Wescon
meeting in Los Angeles later this
month.

Until now, any designer who
wished to modularize his microcom-
puter’s software has been able to use
high-level languages for the job only
with difficulty. To link the program
modules and assign them correctly
to memory addresses, the designer
has been forced to conform to very
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Looking at price” Then look to

the future...

With glass TAX

capacitors from
ITT Components

Group

Today is the time to replace the
Sprague 150D or the Kemet T110
you're using now with a compatible
solid tantalum axial leaded ca-
pacitor available at a competitive
price. Look into glass encapsulated,
hermetically sealed TAX capacitors
from ITT Components Group.

Glass . . . it's the look of the future.
Your better buy because glass tan-
talums can be produced by super au-
tomation processes and require no
insulating sleeves. The simple man-
ufacturing process will make glass —
as time goes by — the increasingly
economical alternative to metal-
canned, axial leaded tantalum ca-
pacitors. And with future assurance
of good delivery levels.

The TAX series is packaged to run

right off its reel and into your opera-
tion. Automatically. And if you are
using Kemet's T310 you will want to
compare the reliability of epoxy
against our better priced better
option — glass. Each unit is 100%
tested for hermeticity and to all data
sheet parameters because sample
testing just isn't good enough for
[TT Components.

Look to the future today by check-
ing out glass tantalum capacitors.
For technical specifications and free
samples of the TAX, write to George
Kase at [TT Components Group, 1551
Osgood St., No. Andover, MA 01845.
Orcall him at(617)688-1881. Tell him
you want to look into our better
alternative!

Ratings
AT HCTIIOET o v o v 5w s % Sam 58 3 8% %0 % 5 0.1to47 uF
Tolerance RAnge: ....ovvsssoesussnnsnns +20% *=10%
VOEera || dx v a5 6 & s g B 6.0 to 35 volts DC (50 volts on request)

Temperature Range: ................

G0+ 12570

We're listed in sections 1500 and 4500 in your 1976-7 EEM catalog.

Components ITT

When you need capacitors, our better alternative will be your first choice.
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detailed cross-reference specifica-
tions. ISIS-II, however, which has a
disk-based operating system, in-
cludes both linker programs and
locater programs that work with a
resident compiler for the high-level
PL/M language. A new macro-
instruction assembler and a library
manager complete the package.

Intel’s original Intellec system has
become a model for in-circuit emula-
tion systems, which stand in for the
microprocessor during the design
and development of associated hard-
ware and software.

The approach gives the engineer a
lot of freedom in prototyping a
microcomputer system, and the ad-
dition of a high-level language and
modularization is a step that will
undoubtedly be followed by other
major suppliers of microprocessors.

PL/M was originally developed by
Intel for its earlier 8008 micropro-
cessor. But before ISIS-II the
language could be compiled for the
8080 chip only on a large 32-bit
computer. The new PL/M compiler is
compatible with the earlier PL/M
cross-compiler but was rewritten
from scratch, according to Rosen-
feld. It makes multiple passes
through the Intellec system and
requires 65 kilobytes of memory.

Modular programing has the same
advantages for the design of micro-
computer-based systems as for com-
puter- and minicomputer-system de-
sign. It enables the programer to
write separate subroutines for com-
mon tasks, debug them separately,
and then—in the case of ISIS-II—
use linker and locater software aids
to stitch them together into a larger
program. And, with the ISIS-II
library manager, the routines can be
stored on disk and easily withdrawn
when needed.

New bus. The key to linking these
new elements together according to
Rosenfeld, is to establish language
specifications for a “software bus.”
These work like the standard speci-
fications that allow a hardware bus
to be connected to all hardware
modules meeting the standards. Sim-
ilarly, standard specifications for a
software bus permit its interconnec-
tion to program modules.
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News briefs

Fairchild takes on Mostek 4-k RAM

Mostek Corp., the acknowledged leader in sub-200-nanosecond 4,096-bit
random-access-memory chips, has chosen Fairchild Semiconductor as its
second source for its 16-pin MK 4027. Mask and process exchanges
between the two manufacturers should insure close conformity of specifica-
tions between the hard-to-build depletion-mode polysilicon devices. The deal
continues the two companies’ already close association —Mostek, in turn is
Fairchild’s only second source in the U.S. for the popular F-8 microprocessor
system.

Add-on memory maker recalls employees

Cambridge Memories Inc. has been able to recall 80 of 350 laid-off workers
by selling its leasing operations to pay off $13 million of its $16 million debt
[Electronics, Aug 5, p.38]. Yet to come is its decision whether to sell all or
part of its Poughkeepsie, N.Y., plant for making n-channel metal-oxide-
semiconductor memories. The Bedford, Mass., company had sales of $11.6
million for the six months ending Feb. 28, while during the same period it lost
$604,000.

Peterson resigns to make way for Penisten ...

Valentine E. Peterson, who was serving as interim president of American
Microsystems Inc., Santa Clara, Calif., succeeding Bernard T. Marren, has
resigned. He makes way for Glenn E. Penisten, former head of Datran (see
p. 32), who had been elected president and chief executive earlier.

... as Signetics names Sharp to head Logic division

U.S. Philips Corp.’s Signetics subsidiary in Sunnyvale, Calif., has named
Steven J. Sharp general manager of its Logic division. Formerly the division's
advanced technology manager, Sharp replaces Norman J. Miller, who
becomes president of U.S. operations for ITT Semiconductor, based in

Woburn, Mass.

The locater program then takes
over and adjusts the memory ad-
dresses of the linked programs so
that each resides in nonconflicting
sections of memory. The program
can then be executed. With the
linker and locater, a software library
can be built up of basic routines and

drawn upon whenever it’s needed.

Users who have the Intellec
system now will be sent the ISIS-II
package, which includes linker, lo-
cater, library manager, and macro
assembler and requires 32-k mem-
ory. But the pL/M compiler will be
sold separately.

Air-traffic control

System under test at O’'Hare Airport
detects dangerous aircraft wakes

Aircraft attempting to land in the
turbulent wake of planes touching
down ahead of them can encounter
dangerous buffeting. To warn air-
traffic controllers of the presence of
these wake vortexes, as they’re
called, the Department of Transpor-
tation’s Systems Center has installed
a wake advisory system at Chicago’s
O’Hare International Airport and is

now in the process of testing it. The
hope is also to increase the number
of landings (and take-offs) by safely
shortening the separation between
landing aircraft.

Wake vortexes are the tube-
shaped trails of turbulent air
churned up by the plane’s wings and
flaps. They can remain in the
approach corridors so long after a
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When a new and

unknown company

getstobe No.1in

bipolar PROM

It isn't because of their reputation

It takes innovative, quality products

and the ability to produce and deliver
them on time. It takes the breadth of
product line, including a full mil. temp.
version of every part, that gives the
customer the choices he needs.

And last, but not least, it takes competitive
pricing that helps the customer hold
down the cost of his product.

But don’t take our word for it.

Look over our product line and our prices.
You'll see why we've become No. 1.

For more information call,
TWX or write:

United States

Monolithic Memories, Inc.
1165 East Arques Avenue
Sunnyvale, CA 94086

Tel: (408) 739-3535

TWX: 910-339-9229

Europe

Monolithic Memories, GmbH
8000 Munich 80
Mauerkircherstr. 4

West Germany

Tel: (089) 982601, 02, 03, 04
Telex: (841) 524385

Far East

MMI Japan, K.K.

2-2, Sendagaya 4-chome,
Shibuya-ku,

Tokyo 151, Japan

Tel: (03) 403-9061

Telex: J26364
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MONOLITHIC MEMORIES PROMS

OPER-  MAX*
MEMORY  ORGANI- ATING ACCESS 100-999
SIZE  ZATION DEVICE  OUTPUTS PINS RANGE TIME (ns) PRICE
256 32x8  6330/1-1 OCAS 16 com 50 § 2.55

53301-1  OCTS 16 mil 60  5.00

1024 256 x4 10149 OE 16 com 30 17.50
1024  256x4  630011-1 OCTS 16 com 55  3.25
53001-1  OCTS 16 mil 75  7.90

2048  256x8 **6308/9-1 OCTS 20 <com 65 15.95
**5308/9-1  OCTS 20 mil 85  33.50

2048  512x4  63056-1 OCTS 16 com 60  7.00
53056-1  OCTS 16 mil 75  15.95

4096  512x8 **6348/9-1 OCTS 20 com 65 1595
“*5348/9-1  OCTS 20 mil 85  33.50

4096  512x8  63401-1  OCTS 24 com 90  15.95
5340/1-1  OCTS 24 mil 120  33.50

4096 1024 x4  6350/1-1  OCTS 18 com 60  15.95
5350/1-1  OCTS 18 mil 75  33.50

4096 1024x4  6352/3-1 OCTS 18 com 60  15.95
5352/3-1  OCTS 18 mil 75  33.50

8192  1024x8 **6386/7-1  OCTS 22 com 90  Consult
“*5386/7-1  OCAS 22 mil 125  Factory

8192 1024x8 **6380/1-1  OCTS 24 com 90  Consul
“*5380/1-1  OCTS 24 mil 125  Factory

“max access time is guaranteed over the complete voltage and temperature variation
**available October 1976

Monolithic Memories
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All wrapped up in a neat little
package, our Model 510L is

an ultra-wideband RF power
amplifier whose wide range of
frequency coverage and power
output provide the user with the
ultimate in flexibility and
versatility in a laboratory
instrument. Easily mated with
any signal generator, this
completely solid state unit
amplifies AM, FM, SSB, TV,
pulse and other complex
modulations with a minimum of
distortion.

Constant forward power is
continuously available regardless
of the output load impedance
match making the 510L ideal

for driving highly reactive loads.

Unconditional stability and
instantaneous fail-safe prcvisions
in the unit provide absolute
protection from damage due to
transients and overloads.

This outstanding unit covers the
frequency range of 1.7 to 500 MHz
with a linear power output of
more than 9.5 watts and there is
no tuning.

For further information or a
demonstration, contact ENI,
3000 Winton Road South,
Rochester, New York 14623.
Call 716-473-6900 or
TELEX 97-8283 E N | ROC

k.
The world’s leader
in solid state power amplifiers
38 Circle 38 on reader service card
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large jet like a Boeing 707 has
Janded that a single-engine plane
may have to keep a 6-mile distance
from the 707 when coming in
behind. And until now, air-traffic
controllers have had no way to
detect the air disturbance. Instead,
they simply used extremely conser-
vative aircraft-separation rules.

Earlier data. James Hallock, a
member of the technical staff of the
transportation center’s safety and
operations branch, says the advisory
system is the outgrowth of data
collected from more than 33,000
landings at New York’s John F.
Kennedy, Denver’s Stapleton, and
London’s Heathrow airports.

According to that data, a corridor
in which wake vortexes are no longer
a problem can be consistently
detected. It has an elliptical shape,
and once the wake vortexes have
been swept outside the ellipse by
head and crosswinds, “there is no
reason controllers can’t maintain the
minimum 3-nautical-mile separa-
tion” between aircraft landing under
instrument flight rules.

The TSC system uses cup anemo-
meters and weathervanes on six 50-
foot-high towers in the O’Hare
approach zones to indicate wind
magnitude and direction.

A multiplexer samples the sensor
outputs and converts them to a
parallel digital word that’s trans-
mitted to a central facility. There,
receivers reconvert the data for input
to an Intel 8080-based microcom-
puter. Data derived from two sam-
ples per second from each sensor is
averaged over 2 minutes from each
runway corridor and compared to an
algorithm that defines the vortex-
free elliptical patterns.

Central display. The microcom-
puter data drives a digital display at
which traffic controllers can select
the runway corridor they want to
check via thumbwheel switches, and
the display will show them how
widely separated incoming planes
should be to avoid the turbulence.

Hallock says that if the O’Hare
tests show the system can squeeze
even four or five extra landings and
takeoffs into an hour, runway capac-
ity will be significantly increased. [

Citizens’ band

Problems accompany
move to 40 channels

Afraid of being stuck with unsold
citizens’ band receivers, several U.S.
manufacturers are offering to update
their units to operate over the 40
channels that will go into service on
Jan. 1. But the modification may not
be easy and may even be impossible
at an acceptable price.

Much depends on how the channel
frequencies, in the 27-megahertz
range, are generated and whether or
not the sets meet Federal Communi-
cations Commission requirements.
The few transceivers that generate
their carriers with phased-locked
loops and synthesizers will be easy to
modify. Inserting a new read-only-
memory integrated circuit that gen-
erates the digital code to program
the synthesizer will do the trick.

Crystal sets. But most of the sets
imported from Japan and other
offshore suppliers that are sold by a
large number of U.S. firms generate
frequencies with crystal synthesiz-
ers—as many as 14 crystals are
required for the present 23 channels.
To convert these sets, manufacturers
would either have to switch to
phased-locked loops or add more
crystals, both relatively expensive
modifications.

Still other problems will remain,
however, even after the number of
frequencies is increased. The FCC, in
ruling for the 40-channel class D
service [Electronics, Aug. 19, p. 34],
wants all modified sets to meet new
and more demanding specifications
that put a tighter lid on spurious
radiations from the CB transmitters
and receivers.

The circuit boards in most off-
shore sets have no shielding, and it
may be difficult to add to prevent
radiation from the chassis. Also, a
front-end filter may be needed to
prevent local-oscillator radiation
from leaking out the antenna.

The U.S. set makers now offering
to modify their 23-channel sets
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IS THE SOURCE.

FOR A COMPLETE LINE
OF HIGH QUALITY
POWER SUPPLIES

... that are priced right, immediately available, conserv-
atively designed and rated, and covered by Sorensen’s
full warranties. -

Sorensen. For a complete line of modules,
lab supplies, assembilies, AC regulators,
open frame, encapsulated and D/A
programmers.

Sorensen Company,
676 Island Pond Rd.,
Manchester, N.H.
03103.
(603) 668-4500.
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Power Assemblies
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See us at Booth
#765-767

Wescon ’76
Los Angeles, Sept. 14-17

(A Raytheon Company '
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include Hy-Gain Electronics Corp.,
Lincoln, Neb. and the California
firms of SBE Inc., Watsonville, Com-
munications Power Inc., Mountain
View, and Pathcom Inc.’s Pace
Communications division, Harbor
City. They’ll modify already owned
or yet to be purchased sets at fees
that range from $25 to $95. But not
all the companies are, in general,
offering to modify all their models—
probably only the ones that are
easiest to update.

Lower prices. For the consumer,
however, prices are dropping. Some
manufacturers forecast that, by
Christmas, 23-channel sets will be
priced at only $49.95, as the scram-
ble goes on to get rid of crystal-
synthesized sets already in inventory
and others committed to be shipped
from Japan. For some big-name-
brand radios prices have already
been cut from $159 to a low of $99.

But major U.S. manufacturers do
agree on one thing. They predict that
the cheap 23-channel sets will fade
out and that top-of-the-line 40-
channel models, many operating
with single-sideband transmissions
of generally longer range, will domi-
nate the marketplace until the FCC
opens a so-called class E service in
the very-high-frequency range about
1979. And they think sales of CB
radio will remain at the current level

of about 750,000 sets a month for
two or three more years. O
Companies

Rockwell shifts
product emphasis

Rockwell’s Microelectronic Device
division is emphasizing production of
integrated circuits and products with
higher potential profits than the
minuscule margins of the division’s
former mainstay, calculators.

That is the immediate result of the
first big change made by Donald R.
Beall, who took over as president of
Rockwell Electronics Operations in
Anaheim, Calif., late this spring
from Donn L. Williams [Electronics,
May 13, p. 36]
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Even though production of cal-
culators and consumer-electronic
products remains the largest opera-
tion in the division, managers have
also been assigned responsibility for
large-scale-integrated circuits ap-
plied to microprocessors, modems,
and automotive products. This as-
signment of accountability comes as
no surprise, since Beall had favored
clear definition of responsibilities for
product-line managers when he
headed Rockwell’s Collins Radio
group, which he turned around to
profitability.

Timing. Although Beall had been
expected to make structural changes
in the billion-dollar Electronics Op-
erations, which includes Collins,
some sources had thought he would
give priority to the Autonetics group,
which is more than five times larger
than the Microelectronic Device div-
ision.

One reason for the timing, one
source says, is that vice president
and general manager of the Microel-
ectronic division, Charles V. Kovac,
had had the reorganization already
planned when Beall assumed com-
mand. Williams had previously
turned thumbs down on the propo-
sal, wanting to keep tight central-
management control.

Although the four new organiza-
tions will not be separate profit
centers, each will have its own
product-planning, design engineer-
ing, marketing, and financial sec-
tions. All will share such common
functions as production, engineering,
quality assurance, sales, and person-
nel.

Leaders. Heading the organiza-
tions are: H.A. Beall (see p. 14),
automotive LSI and subsystems; D.R.
Barnhart, calculator and consumer
electronics; Alan Secor, micropro-
cessor LSI and subsystems; and D.P.
Del Frate (former director of mar-
keting for the entire Microelectronic
Device division), modem LSI and
subsystems.

In a statement, Kovac said the
move ‘“‘culminates a three-year div-
ersification plan, during which sub-
stantial business” was generated in
the non-calculator and consumer
areas. )

Tear out the
new Gl V0SS
Product Guide
or contact any
of the offices
helow for
another copy
or for more
information.
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E GENERAL INSTRUMENT

ELECTRONIC ORGANS / FREQUENCY DIVIDERS

PART MAXIMUM POWER
DESCRIPTION FUNCTION NUMBER |FREQUENCY SUPPLIES PACKAGE FEATURES
FR%?J?JE%JF::Y Generates a complete octave AY-1-0212 1.5 Mhz 412 GND 16 DIP 250 kHz minimum
GENERATOR of musical frequencies AY-1-0212A 2.5 MHz : frequency
AY-3-0214 12 outputs, 50% duty cycle
TG%ZSRC;TASIS Generates top octave scale AY-3-0215 4.5 MHz +10to + 16, GND 16 DIP 13 outputs, 50% duty cycle
AY-3-0216 13 outputs, 30% duty cycle
PRIORITY x
Establishes priority level of Stackable for expanded
hé¥%%ga 13 latch inputs/outputs AY-1-1313 20 kHz GND, —12, —27 40 DIP latching/priority function.
Resets for coupling chords
RHYTHM Generates 6 rhythms. drives
AY-5-1315 10 kHz GND, - 15 18 DIP to rhythm. 32 beat pattern.
GENERATOR 8 instruments Mask programmable.
CHORD Produces major, minor, 7th 2 Mixed outputs, sustain, top
GENERATOR | chords, walking bass AY-5-1317A | 50 kHz GND, —15 40 0IP key priority
a A 12 keys per unit, loudness
PIANO Electronically simulates " ’
NE\N KEYBOARD piano operation and sound AY-5-1350 e GND, -10, -27 40 DIP eé?opc?tr)tllonal to key press
4 stage AY-1-5051 1 MHz GND, —13. =27 10TO Arranged 2+ 1+1
5 stage AY-1-6721/5 1 MHz GND, —13, =27 10TO Arranged 3+ 2
AY-1-6721/6 1 MHz BND, — 13, =27 1270 Arranged 3+ 2+ 1
6 stage AY-1-1006 50 kHz GND, —12, —27 14 DIP Arranged 3+ 2+ 1
F%‘fﬁgggg‘/ AY-1-2006 50kHz |GND, —12, —27| 14DIP Arranged 2+ 2+ 1 +1
AY-1-5050 1 MHz GND,.-=13, =2% 14 DIP Arranged 3+2+ 1 +1
7 stage
) b b Arranged 3+2+1+1,
AY-1-1007B 50kHz GNB; —12-—27 14 DIP power-on reset
16 12 Operation is a function of cur- 8 TO Crystal/RC oscillator input;
W anahl AY-9-1000 |rent through a resistor from : divide by 216, 215, 212, 211,
NE Counter/Divider Ve to Injection input. 16 DIP 210, or 27.
*For future release
TELECOMMUNICATIONS
PART POWER
DESCRIPTION FUNCTION NUMBER SUPPLIES PACKAGE FEATURES
PUSH BUTTON
Converts push button e .
TELEPHONE 3 3 B Programmable timing, one-call memory, optional re-
DIALLER g:i)l:;tso rotary dial AY-5-9100 |SEE DATA SHEET 18DIP dial and access pause capability.
CIRCUIT
REPERTORY Stores ten telephone ey Complements AY-5-9100 to enable storage of up to
DIALLER numbers AY-5-9200 | SEE DATA SHEET 16DIP ten 22-digit telephone numbers. Stackable.
Controls the operation 1 e e .
COINBOX X Up to 3 coin denominations recognized. 16
CIRCUIT ?eflz‘s)%r:gard pay AY-5-9300 |SEEDATASHEET| 24DIP selectable coin value ratios.
DUAL TONE AY-3-9400 +5 GND 14DIP With a low cost ceramic resonator, generates 12
MULTI- Generates MF/tone joneEaly
FREQUENCY telephone frequencies Same :
A as AY-3-9400 but generates 16 tone pairs for
GENERATOR AY-3-9410 +5, GND 16 DIP data transmission.
Generates 2-phase
CoMOS CLOCK | clocks from a single AY-5-9500 |SEEDATASHEET| 14Dlp | Generates 2-phase clocks forAY-5-9100&
power supply .
MULTI- Detects and converts : :
FREQUENCY | MF/Tone telephone AY-5-9800 |SEE DATA SHEET| 28 DIPor | Many programmable features provide wide
RECEIVER frequencies. 40 DIP applications.
DATA COMMUNICATIONS
PART REPLACES BAUD MAX. TEMP. POWER
DESCRIPTION | FUNCTION | nyMBER | (PIN-FOR-PIN) | RANGE | FREQ. | RANGE |SUPPLIES| PACKAGE | FEATURES
1, 1.5 0r2
AY-3-1015 0 to 30 kb| 480 kHz Oto70 +5,GND 40DIP stop bits
Complete 5-8 | AY-6-1013 | AMIS1757  |0t020kb | 320kHz |—565t0 +125
bit serial/ SM%%S?A%%OS +5, GND,
UAR/T* parallel, AY-5-1013 TITMS601 1 Oto30kb | 480 kHz Oto70 40DIP 1 or 2 stop bits|
parallel/serial WD TR1402A —12
interface AY-5-1013A | WD TR1602A |Ot040kb | 640 kHz Oto70
igs +5 to +14, 1.1.8,0r2
AY-3-1014A 0to 30 kb | 480 kHz Oto 70 GND 40DIP stop bits
Multiplexes 16
RANDOM/ analog chan- AY-5-1016 0to70
SEQUENTIAL | nels, current, ) o 2 MHz +5,GND, 40DIP
ACCESS voltage, or —12
MULTIPLEXER g‘iggrential fAY-6-4016 —55t0 +125
e

tAlso available with MIL STD 883 screening (add suffix TX to part number).

*UAR/T is a trademark of General Instrument Corporation.




MICROELECTRONICS

NEW

NEW

NEW

COUNTERS / DIGITAL METERS

PART . PLA POWE
DESCRIPTION FUNCTION NUMBER 'g,ﬁécﬁgﬂg gd%RENYT su,';,,ugs PACKAGE FEATURES
1 DIGIT Counts & decodes one e o
COUNTER decade to BCD outputs, MEM 1056BCD 1.0 MHz - GND,~13, -27 24DIP BCD outputs.
1DIGIT Counts & decodes one
COUNTER/ decade to 7-segment MEM 1056 1.0 MHz 1.0mA |GND, —13, —27 24DIP 7-segment outputs
p
DISPLAY DRIVER | outputs.
4DIGIT Counts, stores &
COUNTER decodes four decades AY-5-4057 500 kHz - +5,GND, —12 16 DIP BCD outputs
to BCD outputs.
BCD outputs, true/
AY-5-4007 240p complement control
4DIGIT Counts (up or down),
stores & decodes four e 2 Includes features of
Dis%?va%TCER gstcpa‘ﬂ:s to 7-segment AY-5-4007A 600 kHz 25mA/V | +5,GND, —12 40DIP AY-5-4007 & 4007D.
& Serial count output,
AY-3-4007D 2401P three carry outputs
Range to 1999, 7-
AY-5-3507 6 mA 18 DIP :
3% DIGITDVM | DVM logic incorporating dabii aRD. <18 Sedme at cutpyts
CIRCUIT dual ramp integration I Range to 1999, BCD
AY-5-3510 - 1601 L ey
3 ; 3ranges: 999, 1999,
Moan e e | av-s-3s00 200 kHz 6mA |GND, —7.5 —15| 28DIP |2999 Dual polarity,
9 BCD & 7-seg. outputs
Auto-range, auto-
4% DIGIT DVM | DVM logic incorporating zero, auto-polarity, 7
CIRCUIT dual ramp integration AY-3-3550 400 KHz 2.5mA +5, GND 40 DIP | segment/BCD out-
puts, counter mode.
10BIT D/A Ladderless D/A A Employs stochastic
CONVERTOR cBnvarier AY-5-5053 |SEE DATA SHEET = +5,GND, —12 24DIP techniques.
With AY-5-5053 i
A/DCONVERTOR & For use inremote
performs A/D with AY-5-5054 |SEE DATA SHEET - +5,GND, —12 24DIP : iy
CONTROL transmitter facility. sensing applications.
MICROPROCESSORS
INTERNAL CLOCKS/
DESCRIPTION NUMBER |REGISTER| FREQUENCY, |INTER-| POWER | packace
ADD MICROCYCLE
16 BIT — High performance, N-Channel, single-chip with 3rd generation
minicomputer architecture, 87 basic instructions, 8 general purpose 16 R KR (230N S0, +12. +5
bgdregisters, Iballs{—méflrsltioutlstapk.?f unllmlte{i de%th, 65Kdm[§mozy TTL | GND, -3 40DIP
address capability, dual level priority interrupt system, and Direc . '
Memory Access capability. CP1600A 24 us 2/5 MHz/ 400 ns.
8 BIT — PIC 1640: A single-chip byte oriented micro-programmable
interface controller for fow cost microprocessor/peripheral device
interfacing. An internal ROM microprogram defines the overall func- PIC1640 40DiP
tional characteristics and operational waveforms on each of the gen-
eral purpose 1/0 lines. PIC 1650: A single-chip byte oriented micro-
programmable controller, with 32 bidirectional I/0 lines, designed to 1us 1/4 MHz/1us TTL | +5,GND
satisfy the requirements for a low-cost, stand-alone 8-bit microcom-
guter‘ Full software support and a hardware emulator are available for
oth units. Both products emphasize control and interface functions. PIC1650 40 DIP
PIC 1650 design/instruction set also suEports computing functions.
Full software support and a Hardware Emulator are available.
8 BIT — ALPS: Advanced Logic Processin%"| ystem. A kit of 5P-Channel i TTLor ulhiil
atrra\és cdonﬂsi\s“s;na(;)l&I ny%ohﬂ)rocegsor.lf%ok/, I/Ot. memorty mt_erfageﬂ(\to LP6000 high 40DIP
standard, ; , . and a clock/reset generator circuit.The +5, GND,
microprocessor contains an 8-bit accumulator, Finternal registers, | LP1010 o.5us  [1/720kHz/694 ns. (':v:,', 12 s
binary and decimal capability, and an input/output port allowing LP1000 pe 40DIP
simple systems to be configured with as few as two chips. LP1030 drain) 8DIP
INPUT/OUTPUT BUFFER — A byte-oriented Srogrammable input-
output buffer that can interface a 16-bit I/0 port to any 8-bit or 16-bit +5, +12
data bus. A real-time presetable counter, three levels of priority inter- | 10B1680 = = TTL GND | 40DIP
rupt logic, three interrupt vectors, control and status registers, parity
check logic and all handshaking logic are included.
DUAL D/A CONVERTER — Provides 2 digital-to-analog converter outputs
using a 10-bit Pulse width modulation technique. There are 4 registers +5. +12
that can be set or read via an 1/0 port: 2 D/A registers and 2 auxiliary | DAC1600 — == TTL Chb 40 DIP
reg‘ljsters \tNhllch can be used for switch inputs, light driver outputs and
mode control.

General Instrument offers a “total product family" approach to microprocessor circuits including the circuits described here plus a full complement of
semiconductor circuits, PC modules, prototype development hardware, extensive software support and comprehensive documentation

RANDOM ACCESS MEMORIES

*For future release

nngé onc’;‘fm(z):mon NS:\ATER (P'I‘NE;%)AR‘EFE’?N) AgfgLsEs TT.'&‘S 4 scg;ﬁgs PACKAGE FEATURES
RA-3-4256 - 500ns/500 ns +5, GND 24 DIP Power down mode
B 256 x 4 RA-3-4256A = 650ns/650ns +5, GND 24DIP | Power down mode
RA-3-4256B & 650ns/650ns +5, GND 22 DIP
4096 / o e RA-3-4200 | SEMI 4200 215ns/400ns | +12, +5 GND, -5 22DIP | TTL output
STATIC RA-3-4402 | SEMI 4402 200ns/350ns +12,GND, —5 22 DIP | Differential outputs




EUROPE

EUROPEAN SALES HEADQUARTERS:
GENERAL INSTRUMENT
MICROELECTRONICS LTD.

57/61 Mortimer Street, London WiN 7TD
Tel: 01-636-2022, Telex: 23272
CENTRAL EUROPEAN SALES OFFICE:
GENERAL INSTRUMENT
DEUTSCHLAND GmbH

(MOS Produktgruppe)

Nordendstrasse 1A, 8000 Munchen 40
Tel: (089)28.40.31, Telex: 528054
SOUTHERN EUROPEAN SALES OFFICE
GENERAL INSTRUMENT EUROPE

Via Lorenzetti 6, 20100 Milano

Tel: 02/4084101, Telex: 39423

ASIA

JAPAN:

GENERAL INSTRUMENT
INTERNATIONAL CORP.

Fukide Building

17 Shiba-Fukide-cho, Minato-ku, Tokyo 105
Tel: (03) 437-0281-5, Telex: 26579

HONG KONG:

GENERAL INSTRUMENT HONG KONG LTD.
Room 704 Star House

3 Salisbury Road, Kowloon, Hong Kong

Tel: 3-675528, Telex: 84606

MANUFACTURING FACILITIES
Hicksville, New York; Chandler, Arizona;
Glenrothes, Scotland; Kaohsiung, Taiwan

Farmingdale

Arrow (516) 694-6800
P2 Fishkill

Arrow (914) 896-7530

8601 Hauppauge

-9056 Semiconductor Concepts
cialists (516) 273-1234

Johnson City

Wilshire (609) 797-1236
Woodbury

Diplomat (516) 921-9373
OHIO

Cleveland

Arrow (216) 464-2000

Dayton
Arrow (513) 253-9176

Diplomat (513) 228-1080
Semiconductor Specialists
(513) 278-9455

OREGON

) Portland

United Radio (503) 233-7151
00 PENNSYLVANIA

Horsham

Pioneer (215) 674-5710
Pittsburgh

p700 Semiconductor Specialists
(412) 781-8120

Trevose

I450 Hall-Mark (215) 355-7300

Bcialists

-8550

1830

8080

GENERAL INSTRUMENT
MICROELECTRONICS

TEXAS

Dallas

Component Specialties
(214) 357-6511
Semiconductor Specialists
(214) 358-5211

Houston

Component Specialties
(713) 771-7237

Lenert (713) 225-1465

UTAH

Salt Lake City

Century (801) 487-8551
Diplomat (801) 486-7227

WASHINGTON
Seattle
Intermark (206) RO 7-3160

WISCONSIN

Milwaukee
Semiconductor Specialists
(414) 257-1330

New Berlin

Arrow (414) 782-2801

CANADA
DISTRIBUTORS

BRITISH COLUMBIA

RAE Industrial Electronics Ltd.
1629 Main St.

Vancouver, B.C.

Tel: (604) 687-2621

TWX: (610) 929-3065

MANITOBA

Cam Guard Supply & Service Ltd.

1777 Ellice Avenue

Winnipeg, Manitoba
Tel: (204) 786-8481

Telex: 07-57622

ONTARIO

Cesco Electronics Ltd.
24 Martin Ross Avenue
Downsview, Ontario
Tel: (416) 661-0220
Telex: 02-29697

Cesco Electronics Ltd.
1300 Carling Avenue
Ottawa, Ontario

Tel: (613) 729-5118
Telex: 053-3584

Future Electronics Corp.
44 Fasken Drive, Unit 24
Rexdale, Ontario

Tel: (416) 677-7820
Electro Sonic Inc.

1100 Gordon Baker Road
Willowdale, Ontario

Tel: (416) 494-1666
Telex: 06-22030

QUEBEC

Cesco Electronics Ltd.
4050 Jean Talon St. West
Montreal, Quebec

Tel: (514) 735-5511
Telex: 05-25590

Future Electronics Corp.
5647 Ferrier Street
Montreal, Quebec

Tel: (514) 735-5775
TWX: (610) 421-3251
Telex: 05-827789

EUROPE

AGENCIES &
DISTRIBUTORS

AUSTRIA

Elbatex GmbH

Gatterholzgasse 20

A 1120 Wien

Tel: 0222/83 02 16, Telex: 13060
BELGIUM

C.P. Clare International N.V.

102 Gen, Gratry

Bruxelles 4.

Tel: 02-736.01.97., Telex: 24157

All information contained in this brochure is subject to change without notice.
General Instrument Corporation cannot assume responsibility for the use of any circuits described herein.

DENMARK

A/S Nordisk—Elektronik
Transformervej 17
DK-2730 Herlev

Tel: 84.20.00, Telex: 19219

FINLAND

Jorma Sarkkinen Ky.
Heikintori, P.O. Box 19,
SF-02100 Tapiola

Tel: 46.10.88, Telex: 122028

FRANCE

PIEP.

4 Rue Barthelemy

92120 Montrouge,

Tel: 735.33.20, Telex: 204534
GERMANY

Frankfurt/Main

Berger Elektronik GmbH

Am Tiergarten 14

Tel: 0611/490311, Telex: 04-12649
Heilbronn

Elbatex GmbH

Caecilienstr. 24

Tel: 07131/89001, Telex: 728362
Lehrte

Altron

A.E. Thronicke KG

3160 Lehrte

Postfach 1280

Tel: 05132/53024, Telex: 922383
Munchen

Electronic 2000 Vertriebs-GmbH
Neumarkter Str. 75

8000 Munchen 80,

Tel: 089/43 40 61, Telex: 02-2561

GREECE

Elfon Ltd.

46 Asklipiou Str.

Athens

Tel: (021) 629-385, Telex: 214150

HOLLAND

Curijn Hasselaar

V Limburg Stirumstraat 31

P.O. Box 37, Geldermalsen

Tel: (0) 3455-3150, Telex: 40259

ITALY

Calderara Di Reno
I.C.C.S.r.l.

Localita Lippo

Via Crocetta, 38

40012 Calderara Di Reno (BO)
Tel: 051/726186

Genova

Adelsy S.p.A.

P.zza della Vittoria, 15/25
16121 Genova

Tel: 010/589674

Milano

Adelsy S.p.A.

Via Domenichino, 12
20100 Milano

Tel: 4985051-2-3-4-5, Telex: 39423
Roma

Adelsy S.p.A.

P.le Flaminio, 19

00196 Roma

Tel: 06/3606580/3605769
Torino

Adelsy S.p.A.

C. so Matteotti, 32/A
10121 Torino

Tel: 011/53914

Udine

Adelsy S.p.A.

Via Marangoni, 45/48
33100 Udine

Tel: 0432/26996

NORWAY

J.M. Feiring A/S

Box 101, Bryn, Oslo 6

Tel: (02) 68.63.60, Telex: 16435
SPAIN

Julio Gazcon Hontecillas Electronica
Caspe 26

Barcelona—10

Tel: 231834/2227457, Telex: 52764

SWEDEN

Ajgers Elektronik AB

Box 7052

S-172-07 Sundbyberg

Tel: 08-985475, Telex: 10526

SWITZERLAND
Elbatex AG

Albert Zwyssigstr. 28
CH 5430 Wettingen
Tel: 056/265641

UNITED KINGDOM

Keighley

Semicomps Northern Ltd.
Ingrow Lane

Keighley, W. Yorks

Tel: Keighley 65191, Telex: 517343
Kelso

Semicomps Northern Ltd.

East Bowmont Street

Kelso, Roxburghshire

Tel: Kelso 2366, Telex: 72692
Portsmouth

SDS Components Ltd.

Hilsea Industrial Estate
Portsmouth, Hants PO3 5JW
Tel: 0705 65311

St. Albans

Semicomps Ltd.

Wellington Road

London Colney

St. Albans, Herts

Tel: Bowmans Green 24522
West Drayton

Semiconductor Specialists Ltd.
Premier House, Fairfield Road
Yiewsley, West Drayton, Middlesex.
Tel: West Drayton 46415

MIDDLE EAST
IRAN

A. Ardehali

138 Vozara Ave., Tehran
Tel: 622896

ISRAEL

Alexander Schneider Ltd.

44 Petach Tikva Road

Tel-Aviv

Tel: 320.89-346.07, Telex: 033/613
Cable: DANYGAL, Tel-Aviv

ASIA

HONG KONG

Astec Components Ltd.

6 Hankow Road—2nd Floor
Keystone House, Kowloon
Tel: 3-687760 Kowloon
Telex: 780-74899 +

INDIA

SDM and Associates
Greater Kailash—1
New Delhi—110048
Tel: 611513

AUSTRALIA

New South Wales

G.E.S. (PTY) Ltd.

99 Alexander Street

Crows Nest, N.S.W.

Tel: 439-2488, Telex: 25486
Victoria

R and D Electronics (PTY) Ltd.
23 Burwood Road
Burwood, Victoria

Tel: 288-8232, Telex: 33288

SOUTH AFRICA
Metlionics (PTY) Ltd.

P.O. Box 39690

Bramley 2018

Tel: 40-7746, Telex: 43-4852
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NEW

ELECTRICALLY ALTERABLE READ ONLY MEMORIES

MEMORY PART READ ERASE| ERASE WRITE POWER
BIYS ORGANIZATION | NUMBER | ACCESS TIME | TIME | MODE TIME suppLIEs |PACKAGE| FEATURES
WORD 100ms/ i
512 32x16 ER2050 4us 100 ms (16BIT) |16BIT WORD +5(=29 28DIP
BLOCK 10 ms/ i
1024 256 x 4 ER1105 2us whas| B aaRh ] T1R 12 2anie
WORD 20ms/
1400 100 x 14 ER1400 3.4 ms 20ms| (148IT) [148ITWORD| 810 10 year
%at_’aosté)rage
BLOCK 10 ms/ +5, -5 =
ER2401 2us 100ms | (1024x4) | 4BITWORD | -14.-24 | 24DIP
4096 1024 x 4
*ER3400 600ns O e P OV B L 5T
BLOCK 20ms/ +5, -5
gl 2048 x 4 ER2800 2k 100 ms | (2048 x 4) |4 BIT WORD | -14,-24 | 24DIP
*For future release.
READ ONLY MEMORIES
MEMORY PART REPLACES | ACCESS | CLOCKS/| POWER
DESCRIPTION| BITS | o pGANIZATION| NUMBER |(PIN-FOR-PIN)| TIME |VOLTAGE| SUPPLIES |PACKAGE|  FEATURES
) 256 x 4 RO-7-1024/4 - 1us (typ) | STATIC |+5, GND, -12| 16DIP
128x8 RO-7-1024/8 - 1us typ) | STATIC |+5, GND, -12| 24DIP |Ro.g versions avail.
512x4 RO-7-2048/4 - 15,8 typ)| STATIC |45, GND =12| sdpp |00 opiet
2048 gl RO-7-2048/8 i 1.5us (typ.)| STATIC |+5, GND, -12| 24DIP
X
RO-5-1302 | INTEL 1302 [1.5usttyp)| STATIC [+5.GND,-12| 24pip | Maskprogrammable
2560 512x5 RO-3-2560 i 450 ns. STATIC +5,GND 18 DIP
4096 512x8 RO-3-4096 = 500ns. | STATIC | +5 GND 22DIP
g‘&gggéé 5120 512x10 RO-3-5120 EA 4000 500ns. | STATIC | +5GND | 24DIP
AMI S8865 1.2us
8192 2048 x 4 RO-5-8192 | T\ TMS4000 0 2TTL | 45 —12 24DIP
4096 x 4 RO-3-16384 AMI S8996 1us STATIC +5, GND 24DIP Address/CS latch
RO-3-8316A | INTEL 8316A | 850 ns.
STATIC | +5,GND 24DIP
tescd RO-3-8316B | AMIS6831A | 450 g,
e s o INTEL 8316E | 850
RO-3-9316A ns.
AMI S68318 STATIC |5, GND" | 2epup | Deplacen Swa 78
RO-3-9316B MOT 68317 450 ns. g
32768 4096+8 *RO-3-9332 5 850 ns. | STATIC | +5 GND 24 DIP
*For future release. Note All Read Only Memories are mask-programmable
KEYBOARD ENCODERS / CHARACTER GENERATORS
MEMORY PART REPLACES | ACCESS | CLOCKS/ | POWER
DESCRIPTION| BITS |5pcANIZATION| NUMBER |(PIN-FOR-PIN)| TIME | VOLTAGE | SUPPLIES |PACKAGE|  FEATURES
10-100 KHz | 1/TTLOR | +5, GND, 2 key rollover, 88
keveoamp | 2276 | 88x3x9 Av-5-2376 ([\SMEKREazell e B el L iuer e SO |
ENCODER 10-100 KHz | 1/TTLOR | +5,GND, 2/N key rollover, 90
3600 90x4x10 AY-5-3600 SMC KR3600 Scan Rate | INT. OSC HETs 40DIP keys. 4 modes
MK 2302 1/TTL FOR | +5, GND, 5x7 char. col. out.
2240 | 64x5x7 RO-5-22408 | | cR&THE . | tustvp) leeannmial 1o 20010 | e kol
SEEATon 2560 | B4x8xS RO-32513 | SIG2513 | 450ns | STATIC | +5.GND | 24Dip | T cheracters.
&l Ty 1/TTL FOR | +5, GND, 9x9 char. on-chip
518411640008 RO:5:5184 5us typ) | SCANNING | 12 24DIP | etyright scanning
Note. All Keyboard Encoders and Character Generators are mask-programmable
STATIC SHIFT REGISTERS
0°1070° | -55°to +125°| OPERATING | INPUT/ | CLOCKS/ | POWER
BITS | 'ORGANIZATION PART NO. PART NO. | FREQ. RANGE | OUTPUT | VOLTAGE | suppLiEs | PACKAGES EEHES
VARIABLE $5-5-1032 $5-6-1032 | DC-1 MHz TTL 1TTL el 16DIP Sl e
32 + Set control dual
1SS-5-8211 S$S-6-8211 DC-2 MHz 16 DIP
DUAL 16 TTL YTTL gl Al i
tss-5-8212 SS-6-8212 DC-2 MHz 8/14DIP,B8TO
64 QUAD 16 tSL-5-4016 = DC-2 MHz TTL 1TTL el 14DIP
DUAL 50 tSL-5-2050 SL-6-2050 DC-1 MHz B8/14DIP,8TO
100 TTL 1TTL e ?Q‘D'
QUAD 25 tSL-5-4025 SL-6-4025 DC-1 MHz 14DIP
DUAL 64 tsL-5-2064 SL-6-2064 DC-1 MHz +5 GND 8/14DIP,8TO
128 TTL 1TTL LOND;
QUAD 32 tsL-5-4032 SL-6-4032 DC-1 MHz 14DIP
200 DUAL 100 tSL-5-C2100 = DC-2 MHz TTL UTTL T 14DIP.8TO
tsL-5-2128 — DC-1 MHz ;
256 DUAL 128 TTL 1TTL +5.GN0. | g/140iP.8TO
SL-5-C2128 — DC-2 MHz

1 Available in Europe as part number SS-7-2016 (16 lead plastic DIP only)

6

t Available in Europe as part number SS-7/SL-7 (14 lead plastic DIP only)



GENERAL INSTRUMENT
MICROELECTRONICS

UNITED STATES
SALES
REPRESENTATIVES

ALABAMA
20th Century Marketing

P.O. Box 6127—Hertz Sky Ctr.

Huntsville, AL 35806
Tel: (205) 772-9237
TWX: 810-726-2194

ARIZONA

Piper Goyne

P.O. Box 1648
Scottsdale, AZ 85252
Tel: (602) 946-4437
TWX: 910-950-0083

CALIFORNIA

Varigon Assoc.

931 S. Douglas

El Segundo, CA 90245
Tel: (213) 679-0621
TWX: 910-325-6610

PM Sales

475 So. San Antonio Road
Los Altos, CA 94022

Tel: (415) 941-4444

TWX: 910-370-7463
Varigon Assoc.

2423 Camino Del Rio S.
Suite 207

San Diego, CA 92108

Tel: (714) 299-5413

COLORADO

Piper Goyne

8041 W. 170

N. Frontage Rd.
Arvada, CO 80003
Tel: (303) 420-4646
TWX: 910-938-0755
CONNECTICUT
Gerald Rosen Co.
Colonial Square
2420 Main St.
Stratford, CT 06497
Tel: (203) 375-5456

FLORIDA

Hutto, Hawkins & Peregoy
139 Candace Dr.
Maitland, FL 32751

Tel: (305) 831-2474

TWX: 810-853-0256
Hutto, Hawkins & Peregoy
2159 S.E. 9th St.
Pompano Beach, FL 33061
Tel: (305) 943-9593

TWX: 510-956-9402

GEORGIA

20th Century Marketing
6176 Ridgeway
Douglasville, GA 30134
Tel: (404) 942-6483

ILLINOIS

Metcom Assoc.

2 Talcott Rd.

Park Ridge, IL 60068
Tel: (312) 696-1490
TWX: 910-253-5941

INDIANA

V.S. & Assoc.

1000 N. Madison Ave.
Greenwood, IN 46142
Tel: (317) 888-2260
TWX: 810-260-2231
V.S. & Assoc.

2122A Miami St.
South Bend, IN 46613
Tel: (219) 291-6258
TWX: 810-299-2535
IOWA

PMA

P.O. Box 1090

Cedar Rapids, |A 52401
Tel: (319) 362-9177

KANSAS

PMA

P.O. Box 6264
Overland Park, KS 66206
Tel: (913) 381-0004
TWX: 910-749-6473
PMA

P.O. Box 11252
Wichita, KS 67202
Tel: (316) 264-2662
TWX: 910-741-6851

MARYLAND

Component Sales

Hilton Plaza Inn—Suite 206
1726 Reisterstown Rd.
Baltimore, MD 21208

Tel: (301) 484-3647

TWX: 710-862-0852

MASSACHUSETTS
Gerald Rosen

271 Worcester Rd.
Framingham, MA 01701
Tel: (617) 879-5505
TWX: 710-380-0466

MICHIGAN

V.S. & Assoc.

29551 Greenfield Rd.
Suite 219
Southfield, Ml 48076
Tel: (313) 559-3680
TWX: 810-299-2535

MINNESOTA

Nortec Sales

4530 W. 77th St.
Minneapolis, MN 55435
Tel: (612) 835-7414
TWX: 910-576-2842

MISSOURI

PMA

P.O. Box 1539

Maryland Heights, MO 63043
Tel: (314) 569-1220

NEW JERSEY

R.T. Reid Assoc.
705 Cedar Lane
Teaneck, NJ 07666
Tel: (201) 692-0200
TWX: 710-990-5086

NEW YORK

Quality Components
2095 Kensington Ave.
Buffalo, NY 14226
Tel: (716) 839-4170
Quality Components
116 E. Fayette St.
Manlius, NY 13104
Tel: (315) 682-8885
TWX: 710-545-0663
Quality Components
45 Solmar Dr.
Rochester, NY 14624
Tel: (716) 889-1919

NORTH CAROLINA
Component Sales
P.O. Box 18821
Raleigh, NC 27609
Tel: (919) 782-8433
TWX: 510-928-0513

OHIO

Bear Marketing
3623 Brecksville Rd.
Richfield, OH 44286
Tel: (216) 659-3131
TWX: 810-427-9100

OREGON
Jas. J. Backer Co.

2035 S.W. 58th St.—Room 207

Portland, OR 97221
Tel: (508) 297-3776
Jas. J. Backer Co.

353 Reese Hill Rd. S.E.
Salem, OR 97302

Tel: (508) 362-0717

PENNSYLVANIA
Foster-McClinton

2867 Washington Rd.
Bridgeville, PA 15017
Tel: (412) 941-4800
Telex: 866477
Foster-McClinton

2131 W. 8th St.

Erie, PA 16505

Tel: (814) 455-9111
Telex: 914462

ABC Electronic Sales

1 Fairway Plaza, Suite 310
Huntingdon Valley, PA 19006
Tel: (215) 947-6960
TWX: 510-665-5303
TEXAS

Oeler & Menelaides
P.O. Box 35428
Houston, TX 77035

Tel: (713) 772-0730
TWX: 910-867-4745
Oeler & Menelaides

777 S. Central—Suite 2C
Richardson, TX 75080
Tel: (214) 234-6334
WASHINGTON

Jas. J. Backer Co.

221 West Galer St.
Seattle, WA 98119

Tel: (206) 285-1300
TWX: 910-444-1646
WEST VIRGINIA
Foster-McClinton

17 Pembrooke Lane
Huntington, W. VA 25705
Tel: (304) 763-5161

DISTRIBUTORS

ARIZONA

Phoenix

Mirco (602) 944-2281
CALIFORNIA

Newport Beach

Semi Comp (714) 833-3070
San Diego

Intermark (714) 279-5200
Semi Comp (714) 560-0373

Santa Ana
Intermark (714) 540-1322

Sunnyvale
Diplomat (408) 734-1900

Intermark (408) 738-1111
Semi Comp (408) 736-2330
Woodland Hills
Semiconductor Concepts
(213) 884-4560
COLORADO

Wheatridge

Century (303) 424-1985
CONNECTICUT

Hamden

Arrow (203) 248-3801
FLORIDA

Clearwater

Diplomat (813) 443-4514
Ft. Lauderdale

Arrow (305) 776-7790
ILLINOIS

Elk Grove

Diplomat (312) 595-1000
Elmhurst

Semiconductor Specialists
(312) 279-1000

Rosemont

Advent (312) 298-4210
INDIANA

Ft. Wayne

Ft. Wayne Electronics
(219) 423-3422
Indianapolis
Semiconductor Specialists
(317) 243-8271

NORTH AMERICA

UNITED STATES:

GENERAL INSTRUMENT CORPORATION

MICROELECTRONICS

HEADQUARTERS—600 West John Street

Hicksville, New York 11802

Tel: 516-733-3107, TWX: 510-221-1866
NORTHEAST—Riverside Office Park, Suite 103,
Riverside Road, Weston, Massachusetts 02193
Tel: 617-899-8800, TWX: 710-324-0767

SOUTHEAST—271 Schilling Circle,

Hunt Valley, Maryland 21030

Tel: 301-628-2120, TWX: 710-862-9064
CENTRAL—3101 West Pratt Boulevard,

Chicago, lllinois 60645

Tel: 312-338-9200, TWX: 910-221-1416
SOUTHWEST—2355 West Williams Field Road,

Chandler, Arizona 85224

Tel: 602-963-7373, TWX: 910-950-1963
WESTERN—1100 Quail Street, Suite 114,

Newport Beach, California 92660

Tel: 714-833-9400, TWX: 910-595-1730

CANADA:

GENERAL INSTRUMENT OF CANADA LTD.
61 Industry Street, Toronto M6M 4L5
Tel: 416-763-4133, TWX: 610-491-1217

2359 43rd Avenue, Lachine, Quebec
Tel: 514-636-9454, Telex: 21721

SOUTH AMERICA
BRAZIL:

GENERAL INSTRUMENT leC Ltda

Av. Faria Lima 1794, Sao Paulo CEP 01452

Tel: 2105508

IOWA

Cedar Rapids
Deeco (319) 365-7551

KANSAS

Kansas City
Semi-Conductor Specialists
(816) 452-3900

Lenexa

Hall-Mark (612) 884-9056

MARYLAND

Baltimore

Arrow (301) 247-5200
Rockville

Pioneer (301) 424-3300

MASSACHUSETTS

Chicopee Falls

Diplomat (413) 592-9441
Holliston

Diplomat (617) 429-4120
Newton

Greene/Shaw (617) 969-8900

Woburn
Arrow (617) 933-8130

MICHIGAN

Farmington

Diplomat (313) 477-3200
Semiconductor Specialists
(313) 478-2700

MINNESOTA
Bloomington
Arrow (612) 888-55
Minneapolis
Diplomat (612) 788-
Hall-Mark (612) 884
Semiconductor Spe
(612) 854-8841
MISSOURI
Hazelwood
Semiconductor Spe¢
(314) 731-2400

St. Louis

Diplomat (314) 645

NEW JERSEY
Little Falls
Diplomat (201) 785
Mt. Laurel
Diplomat (609) 234
Moorestown
Arrow (609) 235-19
Saddlebrook
Arrow (201) 797-58

NEW MEXICO
Albuquerque
Century (505) 292-;
NEW YORK
Buffalo

Summit (716) 884-C



NEW

NEW

NEW

NEW

NEW

CALCULATORS

9V 9V LED 15V
DESCRIPTION FUNCTION 9V LED FLUOR. |(DIRECT) FLUOR. 15V LED
8 DIGIT 4 functions and percent key. C-683 CF-683 C-683D CF-583 C-583
e 4 functions, percent key, one-key or multi-key memory. C-685 CF-685 | C-685D CF-585 C-585
8 DIGIT 4 functions, percent key, x2 /X, 1/x, +/-, one-key or multi-key memory, v oy _ CF-589 C-589
ALGEBRA choice of 20 to 29 keys.
8 DIGIT 4 functions, percent key, x2./X, 1/x, +/-, one-key or multi-key memory, CF-689 | C-689D _ I
ALGEBRA I brackets, inch-centimeter conversion, choice of 24 to 30 keys.
4 functions and percent key. CF-593 C-593
9 DIGIT 4 functions, percent key, one-key memory. CF-594 C-594
BASIC
4 functions, percent key, multi-key memory. CF-595 C-595
Basic 4 functions, scientific notation, sin, cos, tan, arc sin, arc cos, arc tan, memory, square root, pi, natural CF-596 c
logs, 1/x, €%, memory exchange, degrees and radians, exponent range +99, choice of 19 to 35 keys. T -596
9 DIGIT All the above plus: 0 to 10% degree trig range, logyg. 10%, y*, extended digit accuracy of CF-598 c
SCIENTIFIC trancendentals, choice of 21 to 38 keys. = -598
All the above plus: two levels of parenthesis, X2, %, +/-, choice of 24 to 41 keys. CF-599 C-599

The C-500/C-600
floating decimal ,

series are pin-for-pin compatible chips designed to fit in the same basic PC board. All have automatic constant in 4 functions,
on-board oscillator, single power supply, and drive LED segments or fluorescent displays directly. All are in a 28 lead DIP.

DESCRIPTION FUNCTION NOE o PACKAGE FEATURES
gl Basic 4 functi t *c-716 | 40DIP |A lator and 4 k
PRINTING unctions and percent. ccumulator an ey memory
Basic 4 functions and percent, automatic constant in multiply and | €717 Accumulator and Grand Total
12 DIGIT divide, repeat add/subtract, decimal select mode, memory-in-use C-717X 40 DIP Memories.
PRINTING indicator, rounding options, non-add(#)/date key, and other -
features. Interfaces with the Shinshu Seiki Model 310 impact printer. c-718 Accumulator, item counter, and
four-key independent memory.
PSR ER" | Adds display capability to the C-717X and C-718 printing c.719 | 28 Dip | For both LED
INTERFACE calculator circuits. and fluorescent displays.
*For future release.
CLOCKS / CLOCK RADIOS
PART FLASHING ZERO 50/60 Hz
DESCRIPTION | FUNCTION | nOmBER DISPLAY TYPE | secOoNDS| BLANKING |OPERATION| PACKAGE FEATURES
7-SEGMENT Direct fluorescent
AY-5-1200A | £\ JORESCENT . = 24DIP | Gisplay drive.
7-SEGMENT Direct fluorescent
AY-5-1202A | | JORESCENT o v i 24DIP | isplay drive.
4DIGIT 12/24bhour | Ay 5.1203A | BCDOUTPUTS v v gapipl 5 L) e 020
clock TV circuit.
7-SEGMENT Direct fluorescent
AY-5-1204A | £\ JORESCENT i ¥ 24DIP | gisplay drive.
BCD OR Zeroblanking in
AY-5-1224A | 7 SEGMENT LED " i 16DIP | 72 hour mode only.
7-SEGMENT Snooze alarm, individ-
S e PLASMA & 3 ] 40DIP | Ua| digit drive.
24 hour alarm T
Snooze alarm, individ-
CK3100 7-SEGMENT LED v v v 40 DIP ual digit drive.
4DIGIT 7-SEGMENT Snooze alarm,
WITHALARM | 12/24hour | CK3200 PLASMA 4 & 51 28DIP | quplexed digits.
AND DIRECT |clock, 24 hour
DISPLAY DRIVE alarm Snooze alarm,
CK3400 7-SEGMENT LED v v v 28DIP duplexed digits.
Snooze alarm, du-
12/24 hour plexed digits, sleep-
Slostadlio CK3300 7-SEGMENT LED v v v 28DIP | timer. timeswitch, bat-
tery standby capability
4 DIGIT Operates directly
AUTOMOBILE | 2h0ur | «ck3s00 | 7-SEGMENT LED v CRYSIAL | 28DIP | from a 358 MHz
CLOCK il crystal.
*For future release
CALCULATOR / CLOCK MODULES
FUNCTION PART
DESCRIPTION (SEE ABOVE) NUMBER FEATURES
Same as C-683D M-683
8 DIGIT Y Self-contained module which requires only the addition of a keyboard and battery to
CALCULATOR Sama 65 C-0850 g produce a working calculator.
Same as C-689D M-689
4 DIGIT Self-contained module which requires only the addition of switches and a power source,
CLOCK RADIO Same as CK3300 M-3300 to produce a working clock.




NEW

NEW

NEW

NEW

NEW

NEW

NEW

RADIO / TELEVISION

PART POWER
DESCRIPTION FUNCTION NUMBER SUPPLIES PACKAGE FEATURES
& s 4 digit display; MW 2999 KHz, SW 29.995
RADIO RECEIVER | ounys g displays MW, SW. AY-5-8100 FE sepip | MHz VHF (239.95 MHz, 0 to 99 FM channel
and VHF f encies indication (European standard), 7-segment
COUNTER/DISPLAY el AY-5-8101 | GND, —12 outputs. 5 ) 2
RADIO RECEIVER
FREQUENCY Counts & displays AM/FM fre- AY-3-8110 | 81012, | g op Easy time set controls, low power
COUNTER/DISPLAY | quencies with a 12 hourclock GND consumption, on-chip intensity control.
WITH 4 DIGIT CLOCK
Various circuits in series to
display channel numbers on 14 DIP Solection of dis et
: ¥ play position on screen, auto-
TSI%ECXIYNSE/FLIEMSE z;gnz‘ilrf ?gam:ihn;oprir;ﬁ:rd:é;). A;I-ESH;IBESgO +18, GND or matic display recall, BCD time inputs (see
e e 24 DIP | AY-5-1203A clock circuit)
display.
9V 30 ultrasonic control channels, 34-44 kHz.
TV REMOTE [ rmnsmiies SAA 1024 BATTERY 16018 Utilizesa 4.4 MHz TV crystal for accuracy.
CONTROL I SEE DATA Power on/off output, 16 TV channel
Receiver SAA 1025 SHEET 16DIP | selection (& 5 spares), 3 analog outputs.
ol "AY-5-8410 | GND, -15 N 23 channels, either local control
TV REMOTE CAY.5. i at receiver or remote control.
CONTROL T AY-5-8411 |gv BATTERY
Receiver *AY-5-8420 | GND, -15 = 63 channels with error-detection.
: " 9V 18 ultrasonic control frequencies, inter-
Transmitter AY-5-8450 | gaTTERY | 16 DIP | faces directly with a 5%6 matrix keyboard.
TV REMOVE
CONTROL m 18 DIP Interfaces directly with OMEGA 10 digit key-
Receiver *AY-5-8460 GND, -18 24 DIP board inputs plus 1 analog control, fine tune
up/down, and recall function.
AY-5-8200 control circuit:
accepts direct or remote 16 programs, 14 bit accuracy with coarse
2 CHIP inputs to control and ®| ¥12.GND | 40DIP | .4 fine tune.
TV DIGITAL program system. ECONOMEGA
TUNING SYSTEM
Memory circuit: see ER1400 .
EAROM description on Pg. 6 +12, -24 8TO 100x14 bit memory
Control circuit: accepts key-
board or remote inputs to +12, GND | 40 DIP gggr;tgwgde or search mode may also be
control and program system. .
Display circuit: displays . .
Slacied charinel Aurber. +12, GND | 40 DIP Decodes and drives BCD or LED displays.
4 OR 5 CHIP D/A convertor circuit: con- - Vv
TV DIGITAL verts output to coarse and OMEGA 2 14 DIP | 14 bit accuracy for precise varactor tuning.
TUNING SYSTEM fine tune outputs. +12, GND
Memory circuit: see ER1400 :
EAROM description on Pg. 6 12, -24 8TO | 100x14 bit memory
Optional channel selector +12 :
interface circuit: permits pre- st '_24 40 DIP Up: t°1~20 channels; pre-set and/or customer
set favorite channel selection. : il
“For future release. ® OMEGA and ECONOMEGA are trademarks of
General Instrument Corporation.
TV GAMES
DESCRIPTION FUNCTION N e [ A A FEATURES
Add-on for TV sets, 6 games AY-3-8500 4 two-person and 2 one-person games.
BALL & PADDLE | | tennis, squash, hockey 9V o8 DIp | Automatic scoring (displayed on TV screen),
(soccer), pelota, rifle shooting BATTERY realistic sounds, visually defined playing
1&2 AY-3-8500-1 area, 525 and 625 line standards.
Add-on for TV sets, 5
advanced games of tennis, “AyY.2. 9V 2 or 4 player, on-screen scoring, color or black
i - squash, soccer, hockey and AY-3-8600 | BaTTERY ik & white, 2-axis player motion.
practice
Add-on for TV sets, 2 games: | *ay.3-8710 oV 2 player tank battle games with limited ammuni-
BATTLE tank fight, tank battle with . BATTERY 40 DIP tion and destructible barriers, on-screen
strategy AY-3-8720 scoring and realistic battle sounds
PROGRAMMABLE | Add-on for TV sets, multiple | *AY-2-8800 +12, 45, 40 DIP Single person and 2 person interactive games
GAMES games to be announced SERIES GND, -3 using programmable microcomputer
*For future release.
APPLIANCE TIMERS
PART POWER
DESCRIPTION FUNCTION NUMBER suPPLIES | PACKAGE FEATURES
24 hour programmable 50 Hz input (60 Hz option on request), BCD or
CLOCK TIMER repeatable on/loff‘:ime switch | AY-5-1230 | GND, —17 28 DIP Z;f:gg\ezr:rgi;elgrt“i!ixr:‘c;rezsfgg&:jcl’siséalzyd(r:vze
it 24 hourclocks hour option on request).
i Keyboard programmable : : S o
COU::LSROWN count-down timer with 99 *CT 7000 GND, — 15 40 DIP ggu}x 'aerdlﬂ) g&\;’iﬁ 4digitdisplay, end-of
min/99 sec capability. g

*For future release.
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New reprints
Special issue—micropro-
cessors $4.00

World market report 1976
24 pp $5.00

How reliable are today's com-
ponents 16 pp $3.00

Special report on bipolar
large-scale integration 12 pp
$3.00
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conductors 12 pp $3.00

Eight ways to better radio re-
ceiver design 6 pp $3.00
Design of circuits for dan-
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$3.00
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$2.00
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An update on communi-
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puter-aided design 20 pp
$3.00

Designing with low-cost la-
sers 6 pp $2.00
U.S. forecast
$3.00
European
20 pp $3.00
Japanese forecast
16 pp $3.00
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Special issue—technology up-
date 1974 $4.00
Microprocessor
28 pp $3.00

A microprogramable mini-
computer 8 pp $2.00
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and typesetting 8 pp $2.00
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cuits 8 pp $2.00
Optical waveguides
brighter 8 pp $2.00
The ion-implanted n-channel
process 6 pp $2.00

Liquid cooling of power semi-
conductors 6 pp $2.00
Special report on passive
components 16 pp $3.00
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8 pp $2.00
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design problems 16 pp $3.00
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plays 6 pp $2.00

Program for transition from
nonlinear to linear transistor
model 6 pp $2.00
Charge-coupling improves its
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camera tubes 8 pp $2.00
Semiconductor RAMs land
computer mainframe jobs
15 pp $2.00

Technology gap starts to
close for computer peripher-
als 16 pp $3.00

Bridging the analog and dig-
ital worlds with linear ICs
16 pp $3.00
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16 pp $2.00
Optoelectronics makes it at
last 34 pp $4.00

Wanted for the '70s: easier-
to-program computers 24 pp
$3.00

The new concept for memory
and imaging: charge-coupling
12 pp $2.00

Special report on tomorrow's
communications 32 pp $3.50
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$4.00 each City State Zip
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NEW! The smallest thumb-
| wheel switch of them all. See us at
o WESCON
(4 “7\ ’76
oL Los Angeles
A c t

“We like them because they're \ﬁ c::;frn e
easy and accurate to use. 4 . SEPT.
You'll like them because of 14-17
selection, features and price.” CHERRY
You'll also like Cherry quality. The kind of BOOTHS
quality you always hope for . . . but that is only realized \"1.315" l'\ 526-530
when a company (like Cherry) has total in-house manufacturing
capabilities. To make sure the thumbwheel or leverwheel switch The new T-50 sub-subminiature
you order is the finest available. Anywhere. Combine this thumbwheel that takes only 8mm x
dedication to quality with the broadest line and lowest prices, 18mm front panel space . . . just
and you’ll understand why our customers say “thumbs up” to 32mm depth back of panel.
Cherry thumbwheels.

For complete data and specs: TWX 910-235-1572 . .. or PHONE 312-689-7700 . . . or circle reader service number.

CHERRY ELECTRICAL PRODUCTS CORP.
3608 Sunset Avenue, Waukegan, lllinois 60085

SWITCHES - KEYBOARDS * DISPLAYS—Available locally from authorized distributors.
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Bill would protect
engineers from
wage-busting

Grumman working
on attack version
of F-14 fighter

Foreign TV sales
in U.S. up 151%
during first half

Photocell prices
drop 50%, ERDA
claims . ..

. . . while CdS cells
and optics are next
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Washington newsletter

A bill introduced in the House promises to protect engineers against the
wage-busting tactics that most commonly affect those working for large
contractors at Huntsville, Cape Kennedy, and similar places. The measure,
HR 15228, was drafted by the IEEE and introduced by Frank Thompson
(D., N.J.) and James Corman (D., Calif.) as an amendment to the Service
Contract Act of 1965. It has been referred to committee.

The bill is aimed at situations where a company wins a contract by
underbidding the company that holds it. When engineers and other profes-
sionals already on the project seek jobs with the new contractor, they are
forced to accept pay or benefits cuts.

Grumman Aerospace Corp. in Bethpage, N.Y., is working on an all-
weather attack version of its basic F-14 Tomcat air-superiority fighter, called
the A-14. If procured by the U.S. Navy, the new craft would replace
aging A-6 aircraft in the fleet inventory. Approximately $9 million worth
of electronics goes into each F-14, so additions to the Tomcat production
line in the form of A-14s would create a windfall for subcontractors.

United Technologies” Norden division in Norwalk, Conn., has, under
contract to Grumman, developed a flyable brassboard of a synthetic-aperture
radar to be flown on the F-14 to prove an attack capability. The experimental
radar is expected to increase the stand-oft distance and accuracy of radar-
guided weapons systems employed on the F-14.

While America’s television manufacturers await resolution of a juris-
dictional dispute over which Federal agency gets to hear charges of dumping
against Japanese color-television manufacturers [Electronics, July 22, p.
42], new figures attest to the scope of the foreign inroads into the U.S.
market. Electronics Industries Association computations show that imports
of color receivers in the first half of the year skyrocketed 151% higher
than a year earlier.

The last 18 months have seen a 50% drop in. the average price of
photovoltaic cells intended for use as sources of electrical current in rural
areas. That’s the report of officials at the Energy Research and Administra-
tion Development, elated over a fall to $15 per watt from $30 or more.
The lower figures are quoted in bids responding to a recent 130-kilowatt
procurement request; the higher came in an earlier 46-kW purchase. ERDA
will soon announce that it has signed contracts worth $2.3 million.

The biggest winner is Spectrolab Inc., with a $718,000 contract for
40 kW. ERDA will pay less to Sensor Technology of Chattsworth,
Calif.—$512,000 for 40 kW—because the Sensor cells are more efficient
and therefore can produce more electricity with less surface area. Other
winners: 30 kW from Solarex Corp., Rockville, Md., $519,000; 15 kW
from Solar Power Corp., Wakefield, Mass., $349,000; and 5 kW from
M4 International Inc., Arlington Heights, IIl., $139,000

The success of the silicon solar-cell program has led ERDA to gear up
its next effort—improving the efficiency of advanced compounds in other
technologies that can generate electricity directly from the sun. Next year,
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‘Science Court’
debate set

FCC refuses bid
to speed action
on satellite review

Five bidders await

Coast Guard’s word

52

on 41-plane deal

GE to build
4-k RAMs for
cockpit display

Addenda

Washington newsletter

ERDA will release requests for proposals for three cadmium-sulfide projects
and seven other projects to improve solar-array concepts. And ERDA’s
Sandia Laboratory in Albuquerque, N.M., soon will release requests for
proposals for photocell systems using optical concentrators to increase the
intensity of ultraviolet sunlight [Electronics, Aug. 19, p. 69].

Two Government agencies have agreed to review the proposal of an
electronics-company executive to organize a ‘‘science court’ that would
take debates over nuclear power and environmental quality away from
lawyers and nontechnical judges. Arthur Kantrowitz, chairman of the
Avco-Everett Research Laboratory, persuaded the National Science Foun-
dation and the Commerce Department to consider the proposal at a debate
scheduled Sept. 19 to 21.

The Federal Communications Commission will not drop a request for an
evidentiary hearing, as requested by Satellite Business Systems to hasten
review of its domestic-satellite system proposal. The proposed system,
which would pit SBS’ partner, IBM Corp., against AT&T, Western
Union, and RCA, includes use of small dish antennas for point-to-point
communications and would have the system bypass local telephone compa-
nies. SBS is worried that a prolonged FCC review—which could take four
more years—would give its competitors additional time to become en-
trenched in the embryonic ficld.

The off-again, on-again, procurement of 41 patrol planes for the U.S. Coast
Guard is on again, and it is expected to result in at least a $200 million
contract to one of five bidders. Falcon Jet, Grumman, Lockheed. Rock-
well, and VFW Fokker submitted acceptable bids, says the Coast Guard,
which is promising a decision by the end of the year. More than $20
million worth of special sensor hardware also will be purchased. An earlier
procurement was challenged in Congress because competitors claimed that
the specifications favored the Rockwell plane.

The Air Force Systems Command has given General Electric a con-
tract to develop a production capability for a militarized version
of its 4-kilobit static MOS random-access memory, for use in a new
aircraft cockpit display. The new hardware would replace the I-kilobit
static RAM used in the virtual-image display being flight-tested on the
F-111 and F-4. Delivery of prototype hardware is expected by January
1978.

NASA, anxious to add to the list of hundreds of innovations that have
been transferred from the space program to private industry, has scheduled
a conference on biomedical instrumentation. It will be held at the
University of Connecticut in Storrs on September 21. . . . A Commerce
Department study of the effect of increased telephone installation charges
on requests for new installations and disconnections shows, not surpris-
ingly, that those requests decrease.
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And start talking about Cryo-Torr® High
Vacuum Pumps for fast, clean, trouble-free, oil-
free pumping of all gases in high vacuum systems.
Cryo-Torr Vacuum Pumps eliminate process
chamber contamination problems of conventional
oil diffusion or turbo-molecular pumps.

Operating costs are lower too, because
Cryo-Torr pumps totally eliminate the need for
any liquid nitrogen, helium or cooling water.
The Cryo-Torr 7 Model, a direct replacement of

STOP THE DIRTY TALK
ABOUT HIGH VACUU

conventional 6" pumps, achieves high pumping
speeds—1,000Ips for air, 3,000 Ips for water
vapor —ina small compact package.

Cryo-Torr Vacuum Pumps keep it clean
in such applications as ion implanters, deposition
systems, including sputtering. And at new low
prices. Get all the facts on the Cryo-Torr High
Vacuum Pumps. Write or call: CTI-Cryogenics,
Kelvin Park, Waltham, Massachusetts 02154.
Telephone: (617) 890-9400.

CTI-CRYOGENICS

v

.'{‘?ff Z
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A newcase
for AVX quality:

SpinGuard is AVX’s new multi-layer ceramic capacitor in an economical
epoxy case. Axial leaded to make it perfect for automatic insertion.

Because it comes from AVX, you
can be sure of its quality. Quality
designed in, built in and demon-
strated by exhaustive testing.
To guarantee you greater
reliability, exact adherence
to temperature and tolerance
specifications.

And because it’s axial leaded,
you can order SpinGuards taped
and reeled to run trouble free on your
automatic insertion equipment. Cutting
your assembly time. Reducing your

assembly costs.

AVX quality in a low cost component, designed for low-cost assembly.
That’s quite a case for switching to SpinGuard.

D e i R e e e Lo e P e T ST A T T o |
{ Mail this coupon today. We’ll send you a SpinGuard :
| sample, plus information on how to get more samples |
| ree Sam e in your specific applications ratings. Mail couponto |
I AVX Ceramics, P.0. Box 867, Myrtle Beach, SC 29577 |
|
} Name :
: Title I
l Company :
|
| Address :
| |
| Tel. Zip |
L |

/A\Y/).(: The Insiders

AVX Ceramics, P.O. BO\ 867, Myrtle Beach, SC 29577 (803) 448-3191 TWX: 810-661-22
ean, NY (716) 372-6611 T\\ X:510-245-2815
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Five tough questions

S8080A competitors.

1. Do you have an 8K Electrically
Erasable PROM? You know, like
NEC Microcomputer’s uPD458
that’s compatible with 2708’s but
can be erased in 1 minute, pro-
grammed in 80 seconds, only
needs two voltages for reading and
programming, has conventional
packaging, a guaranteed data
retention time of 10 years, and an
access time of 450/650ns, making
it the first practical non-volatile
RAM storage.

2. Do you have a Universal Syn-
chronous Receiver/Transmitter
Data Communications Controller?
You know, like NEC’s uPD379 with
SDLC capacity up to 50K baud.

3. Do you have a 450ns 16K
ROM? You know, like NEC’s
nPD2316A that’s pin compatible
with other 2316As but has the
speed to match the 8080A.

4. Do you have a Floppy Disk

to askour

Controller? You know, like NEC's
uPD372 that can control up to four
IBM 3740-compatible drives.

5. Do you have a Tape Cassette
Controller? You know, like NEC’s
uPD371 that can control up to two
cassette drives with International
Standard Data Format.

Go ahead, ask any competitor you
like. What you'll find is that if you
want these super 8080A peripher-
als, you'll simply have to come to
NEC.

And when you do, you'll also be
dealing with an 8080A supplier with
complete applications support—
plus the full range of 8080A prod-
ucts listed.

Any more tough questions?

Your NEC rep or distributor is
waiting to put you at ease.

NEC Microcomputers, Inc.,
Five Militia Drive, Lexington, MA
02173. 617-862-6410.

uPD8080A
nPD8080A-E
wPD8080A-2
wPD8080A-1
wPD411
uPD5101-E
uPD2101AL
uPD2102AL
uPD454
uPD2308
uPD369
uPD758

wPB8212
wPB8214

wPB8216
.PB8224

uwPB8228
wPB8251

wPD8255

2.0 MHz MPU
1.25 MHz MPU
2.5 MHz MPU
3.0 MHz MPU
4K DYN-RAM
1K STATIC RAM
1K STATIC RAM
1K STATIC RAM
2K EE PROM

8K Mask ROM
UART

Sieko Printer
Controller

I/0 Port

Priority Interrupt
Controller

Bus Driver

Clock
Generator/Driver
System Controller
Prog. Comm.
Interface
Peripheral Interface

REPS: East — C & D Sales 301-296-4306, Contact Sales 617-273-1520, Trionic Assoc. 516-466-2300; South — Merino Sales 214-233-6002, Perrott Assoc. 305-275-1132, 305-792-2211, 813-585-3327,

Wolffs Sales Serv. 919-781-0164; Midwest —Electronic Innovators 612-884-7471, K-MAR Eng. & Sales 314-567-1829, 816-763-5385, McFadden Sales 614-221-3363, R.C. Nordstrom 313-559-7373,
616-429-8560, R.F. Specialists 312-698-2044; West — Mike Duffy Assoc. 303-934-7392, Electronic Component Mktg. 213-340-1745, 714-295-6122, 714-524-9899, Summit Sales 602-994-4587, Trident
Assoc. 408-734-5900, Tri-Tronix 505-265-8409; Canada —R.EQ. Ltd. 416-626-1445, 514-626-8324
DISTRIBUTORS: Century Electronics (Albuquerque, Denver, Salt Lake City) Diplomat (Chicago, Chicopee Falls, Clearwater, Dayton, Detroit, Little Falls, Minneapolis. Mount Laurel, Newport
Beach, St. Louis, Salt Lake City, Sunnyvale, Woodbury) Harvey Electronics (Boston, Fairfield, Norwalk, Woodbury) Intermark Electronics (San Diego, Santa Ana, Seattle, Sunnyvale) Lionex Corp
(Boston) G.S. Marshall (Sunnyvale) Mirco Electronics (Phoenix) R-M Electronic (Detroit) Semiconductor Specialists (Boston, Chicago, Dallas, Dayton, Detroit, Indianapolis, Kansas City, Los Angeles,
Milwaukee, Minneapolis, Pittsburgh, St. Louis; Malton, Canada) Technico, Inc. (Baltimore)
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There's a saying in ltaly, where we come
from, that goes something like this: “between
saying and doing there’s a sea in the middle”.
OK, may be it
doesnt sound too
great in English, but
In ltalian it does and
it rhymes as well!

Now, the
particular “sea” In
our case Is just this:
TDA 2002 was in-
vented and patented
by SGS-ATES;
we were the first to

The TDA 2002 chip
on its Pentawatt® frame.

produce it and we're already delivering

it - in fact, we've been mass-producing the

TDA 2002 since the beginning of 1976.

Now we hear that somebody else is going to
launch a similar product on the market... in 1977.
That's good, but for the moment let's talk about

Vs Typical application circuit.




2002

we it.

TDA 2002: 8W integrated audio amplifier.

our TDA 2002, since it's the only one..

Worldwide patents for both the circuit and
the package have been granted, or have been
applied for. All of SGS-ATES' years of experience
In the design and production of power linears
are behind this product.

The package (Pentawatt®) and type of
assembly guarantee more than 10,000 cycles
of thermal fatigue with AT¢ = 100°, and that
means long life. What's more, it's highly
protected against short circuits; thermal over-
range; supply overvoltages, including spikes;
open ground; polarity inversion - which ensure
the same trouble free, long life, even under
exceptional conditions.

With a 14.4 V supply it gives 8 Won 2Q .
It is ideal for car radios and CB transceivers:
it saves 50% on external components and even
more on Space.

And that’s why
ATES

SGS-ATES SEMICONDUCTOR CORPORATION
Newtonville Avenue, Newtonville, Mass.
tel.: 617-9691610
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IN SEMICONDUCTOR
PROTECTION!

FBP Series
and

FWP Series
FUSES

700 VOLT

BUSS" SEMICONDUCTOR FUSES
EXTREMELY LOW It and Ip LET-THRU VALUES

AVAILABLE IN
TWO SIZES

dimensions made to fit
mountings for 700 volt
fuses that have been

BUSS Semiconductor Fuses provide a very ® @ used in the past.
high degree of current-limitation so necessary
for the protection of Diodes, SCR’s and other o o

Semiconductors. FH{ compact dimensions —

e shorter than FWP fuses

m — save equipment
space.

BUSSMANN MANUFACTURING
e a McGraw-Edison Company Division

St. Louis, Missouri 63107

THE QUALITY LINE
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Electronics international

Significant developments in technology and business

Toshiba scores first in Japan
with 8-bit microcomputer chip

Toshiba scored points against its
Japanese semiconductor-maker com-
petitors last month when it went to
market with the country’s first 8-bit
microcomputer on a chip. Although
the chip—the T3444—will turn up
first in controllers for data-pro-
cessing hardware like floppy disks,
data cassettes, and intelligent termi-
nals, Toshiba foresees a wide spread
of applications.

The price for the chip in quantity
is a low $24, so Toshiba expects to
sell it to producers of hardware like
data loggers, heating controls, mi-
crowave cookers, and even video
games, as well as to makers of data-
processing equipment.

For their money, buyers will get in
a 42-pin ceramic package a chip
with an arithmetic/logic unit, a
random-access memory, a read-only
memory, and input/output ports.
The ROM, mask-programed for each
specific application, can hold up to
256 24-bit words. The RAM capacity
is a modest 16 words by 8 bits. The
clock and transistor-transistor-logic
1/0 drivers are not on the chip.
Although the T3444 has less capa-
bility than the Intel 8080A, it is
much faster.

Long instructions. Modest, too, at
first glance, is the ALU’s set of 14
instructions, far fewer than the 50 or
more instructions used in popular
8-bit general-purpose microproces-
sor chips. But this drawback is offset
by high speed; clock cycles as fast as
1.25 microseconds are possible be-
cause of its n-channel silicon-gate-
MOS technology with enhancement
driver and depletion load.

What’s more, the 24-bit instruc-
tion words in the microprogram
increase the apparent speed because
execution of the first instruction in
the ROM is followed by branching to
execute the instruction in the regis-
tor. In effect, the equivalent of two
instructions is executed during one
clock cycle.

The instructions, designed for effi-
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cient processing, include a cyclic
code. As a controller, the T3444,
operating at a maximum clock rate
of 800 kilohertz, can control a floppy
disk with data speeds up to 800
kilobits per second.
Microprograming. To make mi-
croprograming and system debug-
ging easier for T3444 users, Toshiba
has developed a simulation board
built with some 120 TTL packages
(the chip is completely TTL-compat-
ible), including two 4-bit-slice ALUs

from Texas Instruments. There are
enough sockets for field-program-
able ROMs so that designers can try
out alternative microprograms. The
TTL packages on the board duplicate
the chip functions internally as well
as externally. For that reason, Toshi-
ba has included on the board a 42-
pin socket with the logic levels of the
chip. As with the chip itself, the
board has neither a clock nor the
four TTL 170 drivers that have to be
outboarded. O

Around the world

conds per byte.

each in quantity.

about 25 cm on a side.

current of only 10 milliamperes.

British associative processor to work with disks

A design group at Brunel University in Uxbridge, Middlesex, England, has
designed an associative processor around an array of large-scale-integrated
memory and supporting Lsi transistor-transistor control logic. The processor
combines the potential cheapness of Lsi with the speed of associative
processing to yield a flexible terminal base for text processing.

The so-called Micro-App, patented by the government’s National
Research Development Corp., could be used in local editing terminals for
such applications as quick retrieval of documentary information stored in
disk files. Only dedicated associative memories like the Micro-App could load
and unload information at disk speeds. Even with buffering, general-purpose
microprocessors can’t handle the common transmission rate of 5.5 microse-

Brunel has designed two Micro-App memories, one a 16-word-by-16-bit
version on a chip of 169 by 118 mils. That version has minimum read-cycle
and write-cycle times of 40 and 120 nanoseconds, respectively, and power
dissipation is 307 milliwatts. Estimated cost after development is about $1

Hitachi simplifies video-disk laser pickup

The Hitachi Central Research Laboratory has miniaturized and simplified the
laser pickup for an experimental video-disk system developed by Philips of
the Netherlands. Hitachi claims its experimental pickup, which is only a
twentieth as large and requires only a fraction of the power, is interchange-
able with the Philips assembly for disks built to the same specifications.
Instead of employing the usual helium-neon-gas laser, Hitachi turned to a
buried-heterojunction injection laser. The pickup, together with its mount,
occupies a cube only about 1 centimeter on a side; in contrast, typical low-
power gas lasers, which also require large high-voltage power supplies, are

Simplicity is achieved by transmitting a single beam through mirrors and
lenses for automatic focusing, tracking, and video-signal pickup with the aid
of servo motors. Experimental laser pickups developed by Philips put out
about 1 milliwatt—twice as much as the Hitachi product. The buried
heterojunction laser has an active region about 1 micrometer square. This
tiny radiant area simplifies focusing the beam as a spot 1.6 um in diameter
on the video disk and reduces the input current required to achieve lasing. In
the experimental unit, the laser provides the 0.5-mW output with an input
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Conector
versatility.

Your imagination is the key to the
range of uses you can find for
Cambion connector products. Take
the tiny jumpers that mate with
spring-loaded receptacles. These are
being used extensively as low-cost,
trouble free circuit switches because
engineers recognize the advantages
they provide. And, they got a bonus in

rms of long-life — the jumper

tches have been tested for more

than'$0,000 cycles (insertions/
extractions).

Color coding and positive position
indication are two more features of

is one product group that demon-

rate connector \fersatiuty And

on reader service card



Electronic gear
controls cleansing
of Amsterdam water

U. S. Navy tests
British display
for aircraft pilots

Stereo attachment
measures profiles
of semiconductors

French firm aims
at U. S. market
for fiber optics
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International newsletter

Amsterdam, which has always lacked enough clean ground water, is turning
to electronic equipment to control purification of water from the highly
polluted Rhine River for drinking. A new purification and supply system,
which can handle Amsterdam’s drinking water demand for some 90 million
cubic meters a year, is being officially opened Sept. 2 by Prince Claus,
a member of the Dutch royal family. In the system, nearly $3 million
worth of electronic gear from Philips Gloeilampenfabrieken continu-
ously monitors and measures water quality during filtration. Several
Philips P800 minicomputer systems scan hundreds of measuring points,
perform the necessary calculations, and determine any alarm conditions.

A helmet-mounted head-up symbolic display for aircraft pilots has been
delivered by Marconi-Elliott Avionic Systems Ltd. to the U.S. Navy for
testing, and the company says other military services are also considering
it. Symbols are generated for the pilot by a tiny matrix of light-emitting
diodes mounted inside a standard flying helmet with a modified sighting
visor. He views the symbols either through the visor or an eyepiece. The
helmet also contains a prismatic optical system, energizing electronics,
and an umbilical cord that connects the array to data and power sources
in the cockpit.

The low-power LED matrix, made by GEC Hirst Research Centre,
is claimed to be the first that is bright enough and has enough resolution
for helmet displays. Consisting of 20 by 23 LED elements on a 0.3-
millimeter pitch, it puts out 10,000 foot-lamberts.

The tiny dimensions of semiconductor chips can be measured precisely
by an experimental stereoscopic attachment for scanning electron
microscopes. The device, developed at the Hitachi Central Research
Laboratory, enables a Hitachi electron microscope to provide a vertical
resolution of 300 angstroms, along with the microscope’s horizontal resolu-
tion of 30 angstroms—adequate for measuring the thicknesses of metal
patterns, field oxide, and most other vertical deposits on semiconductors
except the thin gate oxide.

The three-dimensional effect is achieved by making two black-and-white
images of the chip, differing about 10° in rotation about a single axis,
and by storing the two in memory tubes. These images are reproduced
alternately at a field rate on a television monitor. Two optically active
crystal shutters, synchronized with the field rate, alternately open and close
to show different images to the left and right eyes.

A French fiber-optics company hopes to enter the United States market
later this year to cash in on the growing demand for optical communications
systems, optoelectronic proximity detectors, and endoscopes. The Fort
Group of Paris, which has already sold endoscopes to three North American
airlines to inspect the interiors of jet engines, is looking for an American
distributor or licensee. The company manufactures fiber-optic systems, as
well as the fibers. It makes more than 2,000 types of endoscopes and
controls more than 90% of the French endoscope market.
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SAW oscillators Problems with temperature and reliability that have prevented surface-
: acoustic-wave (SAW) oscillators from penetrating the market for hand-held
become synthesizers and mobile radiotelephones apparently have been solved by Edinburgh
for mobile radios University’s department of electrical engineering. The group employs
phase-control techniques on delay-stabilized SAW oscillators so that
the more rugged modules consume less power than conventional crystal

oscillators that use frequency multiplication.

The basic module, consisting of a SAW delay line, an electrically
variable phase-shift circuit, and a feedback amplifier, produces a stable
oscillation at a single frequency that can be modulated to obtain a desired
frequency. By adding digital dividers to the modules. the group can
synthesize many frequencies for multichannel operation at very-high and
ultrahigh frequencies. Because the basic module can be added to a conven-
tional reference oscillator, the group predicts a large retrofit market. The
project, funded by the British Science Research Council and Hewlett-
Packard Ltd., is being closely watched by British manufacturers.

Germans install West German police are installing their own communications network to
: enhance cooperation between police precincts and intensify the fight against
independent net crime. The hierarchical network, which transmits both speech and video
to fight crime signals at voice frequencies, uses a Siemens automatic main exchange
system at Wiesbaden, headquarters of West Germany’s Federal Criminal
Offices. Subordinate exchange systems, located in the country’s various
provinces, are supplied by other communications-equipment companies.
Besides speech, the network transmits telephotos, fingerprints, and
documents in support of crime evidence, as well as pictures of wanted

criminals and the scenes of crimes.

Toshiba offers 1-k A refinement of an earlier design has enabled Toshiba in Japan to offer
. a 1,024-bit nonvolatile static random-access memory with four times the
nonvolatlle RAM capacity of one it introduced last year. The RAM, which can also be used
at core price as an electrically alterable read-only memory, is priced at $13. The price
: per bit is competitive with small magnetic-core memories used to prevent
loss of memory contents during power failure because of the relatively
high production volume of 20,000 units a month and a projected volume

of twice as many next year.

Toshiba’s device is a conventional p-channel silicon-gate MOS RAM
backed up by electrically alterable metal-nitride-oxide-semiconductor
transistors in each cell. It can retain memory contents with the power off
for a minimum of a year. The memory, arranged as 256 words by 4 bits,
comes in an 18-pin ceramic package. Compatible with transistor-transistor
logic, it has a maximum read-access time of 1,500 nanoseconds, typical
read-access time of 800 ns, maximum power drain of 600 milliwatts, typical
power drain of 400 mW, and maximum write-cycle time of 1,000 ns.

Addendum Philips of the Netherlands plans to begin construction in December
of a $50 million plant in Taiwan to make color-television picture tubes.
The company is to supply $22 million. The plant will employ 800 people
when construction is completed in two years near a Philips factory in Chupei
that is already manufacturing parts for black-and-white TV sets.
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Theeraof
ersonal programming is here.

nd TIs new low prices prove it.

SR-56 SR-52

Key programmable  Card programmable

SI09%°  $299°*

IND DMS




~ Longcalculations. Analytical math.
Time-consuming and error -prone to do by hand.
Costly on a computer.

An SR-52 isabetter way.

If you’re a professional —or study-
ing to be one—then chances are
you’re deeply involved with: Optimi-
zation. Mathematical modeling.
Iteration. Data reduction. Projec-
tions. What-if matrices. Risk
analysis. Forecasts. Worst case
analysis. Probability.

If you have the time, you work
them out. Or, you get in line for
computer time, then wait. So, more
often than you’d like to admit, you
rely on your intuition. Make an edu-
cated guess. Or do some ball-park
figuring.

But you can change all this. You
don’t need to guess. You can know.
Because personal programmables
help you cope with more data, ex-
plore with more insight, far more
successfully than ever before. You
make better decisions, chosen from
more options—better decisions
founded on a broader data base.
More decisions. Faster. On the spot.

(© 1976 Texas Instruments Incorporated

At anew lo
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Due to the difficulty of photographing calculator readouts,
displays represented in this brochure are simulated.

A card programmable
that offers outstanding
capability at an extremely
attractive price .
Without compromising quality.

TI’s advanced technology and man-
ufacturing know-how are the keys
to the SR-52’s exceptional value.

You can process data or perform
complex calculations automatically.
Load the card and put its contents
into program memory. Key vari-
ables directly into the pro-
gram — or into the 20 data memory
registers (up to 60 in certain cases).
Run a program as often as needed.
Change values of variables as often
as you desire.

Program memory and data regis-
ters in abundance. Data recording,
too. The SR-52’s 224-step program
memory uses merged prefixes, so
each step can hold two keystrokes.
With this capability the SR-52 can
handle programs you may have
thought required a computer. Al-
though the basic 20 data registers
are usually more than adequate,
you can use up to 40 additional reg-
isters. (28 in program memory, the
10 pending operations registers,
and 2 more.) And you can record up
to 28 data registers onto blank mag-
netic cards. Read them back in
later.

Computer-like branching. The SR-
52 offers seven types of uncon-
ditional branching. And 10 condi-
tional branches each with three
ways to address: absolute, label, or
indirect. That’s 37 different branch-



ing instructions. Five flags can be
set, cleared, or tested from the key-
board or within a program. You also
get 10 user-defined keys.

Direct or indirect access to all data
memories. Store numbers directly in
any memory register. Or, store a
number in a data memory specified
by any other register (indirect ad-
dressing). Add, subtract, multiply,
divide directly within all registers.
Exchange display with memory.

Edit and debug. Move through a
program a step at a time. Forward
or backward. Insert. Delete. Or
write over steps. List and trace your
programs on the PC-100 printer.

Basic Library of 22 programs in-
cluded. Put them to work right
away: math, statistics, finance, elec-
trical engineering, and others. You
also get a 96-page Basic Library
manual. Each prerecorded program
card is supported with sample prob-
lems, user instructions and pro-
gram listings.

Develop, write and
record your own
programs.

Programming is just logical think-
ing. You can do it. Using the pro-
gramming manual with the handy
coding form and user instruction
tablet, you’ll be writing programs in
just a few hours. More than likely
you won’t be able to write optimum
programs straight-off. Programs
which run the fastest and use the
fewest steps. However, you can be-
gin writing programs that work.
Press LRN to store each keystroke.
Press it again and the SR-52 has
learned your program. It’s ready to
RUN. Record your program on a
blank magnetic card, and make it
part of your personal library to use
again and again. As your program-
ming knowledge develops, you’ll dis-
cover how this skill magnifies your
professional capability. Better deci-
sions will be as near as your SR-52.

PPX-52

protessional

Share programs

with your colleagues
through PPX-52.

There may be times when you need
a complex specialty program. But
you’d like the convenience of having
a ready-made program that’s not a
bother to obtain. This is where TI’s
Professional Program Exchange
(PPX) can be of enormous help.
Here’s how it works:

As a member you’ll be able to turn
to the section of your PPX-52 Cata-
log that serves your discipline. With
hundreds of user-submitted pro-
grams available, there’s a good
chance the one you need is there.
Order it, and put it to work on
receipt.

What you get is a program devel-
oped, tested and submitted by one
of your professional peers. Like-
wise, when you develop programs
you may submit them for possible
inclusion in the Exchange for oth-
ers to use.

PPX-52 is for SR-52 owners who
want to increase their professional
contribution and efficiency. The an-
nual membership fee of $15 entitles
you to a Catalog, updates, and a
subscription to the PPX-52 news-
letter. Plus, your choice of three
programs. Order more programs as
you need them —$3.00 each.

Program ex \3('1(\( &

4

\“""W \e Py



TIs unique Algebraic Operating System
makes the calculator part of the solution.
Not part of the problem.

With the introduction of the SR-50 slide rule calcu-
lator a few years ago, Texas Instruments had a
choice: algebraic entry or Reverse Polish Notation
(RPN). TI chose algebraic entry because it’s the most
natural and easiest to use. Now, with the new pro-
grammable calculators, TI takes another major step
forward in power and ease of use—the unique Alge-
braic Operating System.

AOS is more than just algebraic entry. It’s a full
algebraic hierarchy coupled with multiple levels of
parentheses. This means more pending operations, as
well as easy left-to-right entry of expressions—both
numbers and functions.

Pending operations let you compute complex equa-
tions directly. For example, a seemingly simple calcu-

lation like this:
1438|4420 |=2
(7-3)

contains six pending operations as it’s written. A TI
calculator with full AOS easily handles it just as it’s
stated, left-to-right. You don’t have to rearrange the
equation, or remember what’s in the stack as with
RPN.

Here’s how AOS stacks up.

AQS remembers both numbers and operations, so you key-in your equation left-to-right
RPN only remembers numbers, you have to remember operations and the order

Register SR-52
No. in Stack Numbers Oper.

9 levels of parentheses
10 pending operations
11-register stack. including

SR-56 RPN Calculators

Numbers Oper.

o]

1

3

4 Jde Numbers

5 [t 5

718 7

2 2

g |evels of parentheses
7 pending operations
8-register stack. including

4-register stack including
the display

the display the display

A calculator with full AOS remembers both the num-
bers and functions in its register stack. And performs
them according to algebraic hierarchy. As more op-
erations become pending, the stack fills up (see dia-
gram). Finally, when the equals key is pressed, the
operations in the register stack are performed to give
you the correct answer (15.21311475). Automatically.

Compare the SR 52 & SR 56 w1th other programmables in their class.

Ogmﬂng characteristics
Logic System

L AL )
|

Maximum number of gendigq oggatmns
| Parentheses levels

Memories

Store & recall

Clear memory

Usit o iig 8 | =
Possible labels :

Sum/Subt to Memory

Absolute addressin

Mult/Div to Memory

SUbroutlne levels

Exchange display with memory

Additional special memories

e IntX (integer part)
e | Fractional part

Trig functions & inverses

Hyperbalic functions & inverses

Indirect memory addressing
Exchangexwitht
Fixed decimal option
Calculating digits

| Angular mode Deg/Rad

&inverse

L AL
*| *

ole ool [~ooeee 2o
‘

Grad angular mode
Digits displayed (mantissa + exponent)

10+2]10+2

PC-100 printer.

Turns an SR-52 or SR-56
into a quiet, high-speed
printing calculator. $295*

Imagine the convenience of getting a hard copy print-
out of: Data. Intermediate results. Answers. Imagine
the efficiency of listing an entire program at the push
of a key. Or, printing the calculator’s entire data
memory contents with a simple program. And now
imagine seeing every step of your program as it’s
executed —both the number and the function. Imag-
ine no more. TI's exclusive PC-100 printer is here.

*U.S. suggested retail price, may vary elsewhere

Be sure and send coupon to get your 16 page
brochure and free preprogrammed magnetic card.

Circle reader service number 200

Mean, variance & standard deviation

*Programmable functions

TEXAS INSTRUMENTS

INCORPORATED 65543

o000 @ woe|l | ~el

Pause

Printed in U.S.A.



Or, run prerecorded
programs from
TI’s Libraries.

Optional libraries for the SR-52 go further and
do more. Because of the 10 user-defined keys, 20
data memories and 224 program steps. So more
steps and functions can be put on a card.

Math. Hyperbolic functions. Quadratic and cu-
bic equations. Simultaneous equations. Inter-
polation. Numerical integration. Differential
equations. Matrix operations. Base conversions.
Triangle solutions. Complex functions. 34 pro-
gram cards. $29.95%

Electrical Engineering. Active filters. Reso-
nant circuits. T-# networks and transforma-
tions. Transmission lines. Phase-locked loops.
Transistor amplifiers. Fourier series. Coils.
Power transformers. Controlled rectifier and
power supply circuits. 25 programs. $29.95*

Statistics. Means, moments, standard devia-
tions. Random numbers. Permutations and com-
binations. t-statistics. Analysis of variance.
Regression analysis (linear, power curve, ex-
ponential, logarithmic, quadratic). Multiple
regression. Histograms. 12 distributions (nor-
mal, chi-squared, Poisson, Weibull, hyper-
geometric, ete.) 29 programs. $29.95%

Finance. Ordinary annuities. Compound inter-

est. Accrued interest. Sinking fund. Annuity
due. Bond yield and value. Days between dates.
Annuities with balloon payments. Interest rate
conversions. Add-on rate installment loans.
Loan amortization. Interest rebate. Deprecia-
tion (SL, DB, and SOYD) and crossover. Vari-
able cash flows. Internal rate of return. Capital
budgeting. 32 programs. $29.95*
Now available. Three new applications for the
SR-52: Aviation. Surveying. Navigation. Check
the new system that interests you, and we’ll send
you detailed information.

~
-
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*U.S. suggested retail price, ’T’N{;}V elsewheré.) .
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SR-56 5109

74-preprogrammed operations.
Incredible calculating power,
10 memories and computer-like
programmability in 100 steps.

A powerful slide
rule calculator that
also does double-
duty as an econom-
ical, powerful key-
programmable with:
100 programming
steps. Eight-register
stack (handles up to
seven pending
operations). Nine
levels of paren-
theses. And 10 data
memories.

Branches like a
computer. Capable
of direct addressing,
which includes: Go
to. Reset. Subrou-
tine (4 levels). Plus
six conditional
branches.

Unique independent test register. Compare the
value in the display with a value in the t-regis-
ter —without interfering with calculations in
progress. Or, use it as an extra memory.

10 memories for your tough problems. Store
and recall data. Add, subtract, multiply, or
divide within a memory register without affect-
ing the calculation in progress.

Unique pause key works two ways. Using this
key in a program displays any step you desig-
nate for a Ve-second. Hold the key down and
you’ll see the result of every step in the program
for Y2-second.

Easy editing. Single-step and back-step keys
let you sequence through program memory to
examine what you’ve done. If you pressed a key
incorrectly, you can go back and write over it.

An applications library, too. A 192-page collec-
tion of programs. All pre-written. Select a pro-
gram. Follow the listing (putting in your own
data, of course). And you’ll immediately begin
using your SR-56’s computing power to solve
your own problems. » Math (10 programs) * Sta-
tistics (12 programs) ¢ Finance (11 programs)
* Electrical Engineering (11 programs) * Navi-
gation (7 programs) * Miscellaneous and games

G prog"”' Circle reader service number 200
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Get our new 16-page bro-
chure that delves deeply
into the features of the
SR-52, SR-56 and PC-100.
S 'ﬁ.wh«a::;:;““ ¥ Also get a free prerecorded
{tandheld programmable €7 5 program and instructions so
e you can try an SR-52 at your
Texas Instruments Incorporated TI retailer.

P.0. Box 5012 M/S98
Dallas, Texas 75222

Check one. Send me free:

Send me more information:
| Navigation System

(] EE program card Aviation System
[] Statistics program card Surveying System
[ Finance program card PPX-52

Name

Title

Company

Address

City State Zip
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When professionals need decisions,
programmables deliver. Any where. Any time.

“Inserting a lens in the
eye, usually at the time
of a cataract extraction,
has become an important
surgical technique. The
lens must be precise.
This is where my SR-52
has proven invaluable.
First the length of the
eye is measured by ultra-
sound. Then I incorpo-
rate this and other data
into formulas which I've
developed and pro-
grammed on the SR-52.
Of course, I share my
programs with my col-
leagues. And, my ap-
proach is an integral
part of my lectures.”
Richard D.

Binkhorst, M.D.
Ophthalmic Surgeon

“The SR-52 saves me
time in designing atten-
uators —pi pads, T-pads,
H-pads, etc. I key in the
impedance and amount
of loss and, in seconds,
the SR-52 tells me what
resistors to use. Without
a calculator, it might
take hours to optimize
these values. The SR-52
18 very easy to program
—1it works very natur-
ally. It’'s cheaper, of
course, than using a
time shared system. It’s
also quicker and more
convenient—not having
to go to a terminal and
access the big computer.
And many things—for-
mula translations, for
example—are just easi-

erto do on the SR-52.” New York City

M. H. Kindermann

glngme?rmg Staff “Caleulating a gas pipe-

A}Il“éf’ll‘.‘ﬂsor Lt line metwork for 200
ong Lines homes wunder construc-

Kansas City tion takes hours of

tedious work. I devel-
oped a program for my
SR-52. It makes all the
necessary iterations—
and gives me pressures
and flow rates. Now I do
in less than two howrs
the same work that used
to take 10.”

Carlos de Ledon
Consulting Engineer
Disefio Ingenieriay
Tecnica en Gas, S.A.
Mexico City

“I'm using the SR-52 to
handle long calculations
in determining optimum
locations in a warehous-
ing system. I need lots of
data storage — plus I
can copy the magnetic
cards and send them to
our clients for use on
their SR-52. We're also
working on an energy
model — a huge com-
puter program with
thousands of calcu-
lations. Here, I'm using
the SR-52 for pre-pro-
cessing and post-pro-
cessing data to getitin a
more usable form— to
get my data out faster.
The SR-52 is very pow-
erful — and convenient.
It’s always available. I
can take it anywhere.”
Marleen Mandt
Operations Researcher
Stanford Research
Institute

Menlo Park

“l wrote a program
which I use in designing
overhead bridge cranes.
It calculates the moment
and the maximum de-
flection on the beams
that carry the trolley. I
plug in the section’s
modulus and moment of
inertia. Then the bend-
ing stresses and deflec-
tion are calculated for
me. I wrote another pro-
gram that I use in
designing column foot-
ings. A programmable

“‘We had a program we
ran twice a week on time
shared computer. It in-
volved entering stock
prices, option exercise
prices — 60 option prices.
We had chronic diffi-
culty getting a clean, ac-
curate run because
wrong quotations crept
in. We'd lose time locat-
ing each error. I got the
idea we could do it faster
with an SR-52 and a PC-

100 printer—screening
each entry. I wrote the
program myself. It
worked beautifully. It’s
a big dollar savings. My
secretary wusually runs
the program now.”
Biddle W.

Worthington, Jr.
Securities Account
Executive

Wertheim & Co., Inc.
New York City

gives me the capability
to analyze several set-
ups wvery rapidly and
come up with a good
solution.”

Joel Waldbieser

Civil Engineer
Waldbieser Engineering
Terra Haute



T'he Answer Book.
It makes your job easier.

$25.

“WHO MAKES WHAT?”
“WHAT COMPANIES \
MAKE THE PRODUCTS “HOW CANIGET THEIR
I NEED?” CURRENT CATALOGS
(See alphabetical directory FAST?”
of 4000 products) (See directory of catalogs
by product and by company,
” including catalog inquiry
wﬁ%msl}rlz LRI ) card for 5-second ordering,
SALES OFFICES?” |. page 901)
“WHO ARE THEIR |8
DISTRIBUTORS?” §
\ \
“WHAT ARE THEIR “WHO MANUFACTURES
LOCAL PHONE THIS TRADE NAME?”
NUMBERS?” (See directory of trade

(See alphabetical directory
of 6000 manufacturers)

Special no-risk offer. If The Answer Book is not everything
we say it is and more, return the book to us within
ten days and we will refund your $25.

Electronics Buyers’ Guide (EBG) is as easy to use as your - . P

; s : | Electronics Buyers’ Guide
telephone directory. The whole international world of | 1221 Avenue of the Americas
electronics is at your fingertips. Great emphasis is put on | New York, N.Y. 10020
localizing the information you need. You won’t have to call | Yes, send me a copy of The Answer Book.

half-way across the country to company headquarters
because we list local sales offices and distributors.

names, page 1276)

| I've enclosed $25 (USA and Canada only, elsewhere send
| $35). Full money back guarantee if returned within 10 days.

| Name
To order from our Directory of Catalogs, simply circle the : Company
corresponding number on the Inquiry (“bingo™) Card and S
mail. This way you get current catalogs. Also, semi-annually | —
we mail out an updated list of current catalogs plus a “bingo : 1y
card.” The Answer Book’s objective: Make your job easier. | State Zip
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Interchangeable with competitive 7/8-inch dials — and much
easier to read — it’s a fitting mate for our Model 534,
the industry’s best low-cost multi-turn pot.
Call or write for more information.

SPECTROL ELECTRONICS GROUP

UNITED STATES Spectrol Electronics Corporation 17070 E. Gale Avenue, City of Industry, Calif. 91745, U.S.A. * (213) 964-6565 * TWX (910) 584-1314
UNITED KINGDOM Spectrol Reliance Ltd. Drakes Way, Swindon, Wiltshire, England *» Swindon 21351 » TELEX: 44692
ITALY SP Elettronica spa Via Carlo Pisacane 7, 20016 Pero (Milan) Italy « 35 30 241 * TELEX: 36091
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Probing the news

Professional program gets few cheers

Grass-roots reaction to the IEEE U.S. activities board’s 1976

program plan ranges from lukewarm approval to disappointment

by Gerald M. Walker, Associate Editor

If the IEEE is having second thoughts
about asking members to comment
on its proposed professional-activi-
ties plan, it could be forgiven. For
the plan, drawn up in January and
revised in July, is being greeted with
less than wild enthusiasm.

A sampling of those who have
read the plan [Electronics, Aug. 5,
p. 32] shows a typically unfavorable
reaction. The prime complaint, even
among members who praise the
plan’s five general goals, is that there
is an apparent lack of action in those
goals, which are subdivided into
individual tasks (see “The plan in
brief,” p. 68).

The reactions were generated by
what is for the IEEE an unusual step.
When the revised plan was ready,
James H. Mulligan Jr., the society’s
vice president of professional activi-
ties and chairman of its U.S. activi-
ties board, decided to circulate it
among section and professional-
activities committee chairmen. In a
covering letter, he asked for written
suggestions by Aug. 31. Those com-
ments will be placed before the 16-
member U.S. board at its Sept.
10—11 meeting for consideration in
formulating the 1977 plan.

Most of those section leaders who
have studied the program want a
closer meeting of the minds. “Why,”
typically complains a Midwest mem-
ber, “do they wait until after the
program is completed to ask the
‘grass roots’ for its opinions? Why
didn’t they ask us before?”

More specifically, “the program
does not meet the needs of West
Coast members,”” declares J. G.
Hoagland, chairman of the Orange
County section of the Los Angeles
Council. There is a “big discrep-
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ancy’” between what members want
and expect and what the program
talks about, he adds. He blames this
on the makeup of the U.S. activities
board. “Too many academics and
pseudo-academics. It’s another series
of studies on top of studies, which is
the academic appproach,” he says.

Response. In contrast, Myron
Ross, acting professional activities
chairman of the Boston-area IEEE,
observes, ‘“The activities board
seems to be trying to respond to the
members’ needs, at least to some of
the expressed desires of Boston-area
members.” Section chairman Allan
Schell points out that he is more
concerned with local professional
activities than with the national
plan. “I’'m convinced that if the
sections don’t generate programs on
the local level that are somewhat
analogous to the national program,
then they are remiss.”

Meanwhile, an official’s view was
expressed by Joel B. Snyder, Region
1 PAC chairman and a member of the
activities board’s steering committee

LN

and its controller, who claims that
the board has tried to modify
existing programs and develop new
programs to address each of seven
previously stated “needs of engi-
neers” adopted by the executive
committee.

Estimating his views on the overall
program as falling between that of
“rabid fanatics and rabid conserva-
tives,” Snyder says, “To my think-
ing, the program is a very ambitious
one. But, considering our limited
financial position, the program is,
perhaps, too ambitious.”

Snyder considers the bulk of the
24 tasks previously adopted to be
responsive to the needs of engineers.
“In general, the tasks under the five
goals are needed by engineers; in
some cases, immediately; in others,
it’'s more of a long-range thing.
Unfortunately, some of those things
needing immediate attention can’t
be accomplished overnight.”

Criticism. One of the most out-
spoken critics of the plan, Robert
Bruce, PAC chairman for the Long
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Now there’s a
universal computer-hased
in-circuit/functional
test system with extensive
digital test capability.

FAULTFINDER'

FF3

The new FF303 provides two separate in-circuit
test approaches. Analog testing procedures

Probing the news

Island section, complains, “I don’t
think the board deliberately set out
to squander over $1 million of our
dues, but this plan accomplishes the
same thing.”

Bruce lists these criticisms:
® Employer cooperation in career
maintenance (task I-e) does not cope
with the core of the EE’s problem—
oversupply. There is no mention in
the plan about controlling the quan-
tity and quality of engineers di-
rectly.
® Affirmative action for senior engi-
neers (task II-b) also misses the
mark by failing to put teeth in the
proposal, such as maintaining a
black list of undesirable employers,
as do other professional organiza-
tions. This comment also applies to
the employment guidelines (task
II-d) —no teeth, no blacklist.
® Standard occupational titles (task
II-g) could work against the engi-
neer by “pinning him to a board like
a butterfly.” These titles could
narrow an EE’s chances of finding
employment and may not reflect his
true talents either.

Suggestions. Somewhat disap-
pointed by the final plan, James
Nawrocki, chairman of the Santa

Clara, Calif., professional-activities
committee, notes, ‘“The program
looks more like a program goal than
a program plan.” He has submitted
several suggestions to the board. In
one, Nawrocki says, “They ought to
work on task IV-a (communica-
tions). The board has been active in
‘upward communication,” but has
been short on ‘downward communi-
cation’ to members.”

He recommends that the IEEE
inaugurate an employer-evaluation
survey, such as the Santa Clara
chapter plans to initiate, and rate
local firms as good, poor, and bad
for engineers. Nawrocki, who be-
lieves that the USAB will heed the
will of the members, is also
concerned about what the institute is
doing and not doing about describing
the drawbacks of the EE career to
students, women, and minorities.

George F. Kujawski, PAC chair-
man for the Metropolitan Los
Angeles Council, is lukewarm on the
plan. “While the program addresses
all the proper areas and identifies
the problems, it is not as specific as
it could be,” he says. Most of all, it
lacks a sense of urgency in
accomplishing certain tasks.” 2]

The plan in brief

use guarding techniques for straightforward
component fault isolation. Pulse techniques are
used for digital testing of all combinatorial and
sequential logic independent of the surrounding
circuitry. The FF303 can be configured with up to
928 analog test points and 1216 digital test points.

The U.S. Activities Board's revised 1976 program plan is a well-organized
document done in outline format. Here are the contents, with the amounts
budgeted for each goal: :

® Goal | ($201,300): Improvement in financial and eco<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>