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THIRTEEN SOLUTIONS

TO YOUR NEXT EDP
SIGNAL TRANSMISSION CABLE
PROBLEM

WOVEN RIBBON
CABLE. Compone
PVCinsulated twisted
parrs

TWISTED PAIR.

Components PVC

insulated conductors

JACKETED

BONDED RIBBON
CABLE. Components
95Q arr-spaced min
1ature coaxialcable

DUAL LAYER,
JACKETED WOVEN
RIBBON CABLE.

BONDED RIBBON
CABLE. Components
PVCinsulated single™ ]
conductors

MULTI-
CONDUCTOR 95%
AIR-SPACED
COAXIAL CABLE.
(White Green twisted
parr for power)

500 COAXIAL
CABLE -~ RG-174/U~_|

955 MINIATURE

AIR-SPACED

COAXIAL CABLE\‘
Braided shield

950 MINIATURE
AIR-SPACED
COAXIAL CABLE

Limited space, cost, mechanical properties and
operating environment are just a few of the
considerations when specifying signal transmis-
sion cable

Millions of feet sold

That's why Brand-Rex makes over a dozen differ-
ent kinds of transmission cables . . . for leading
CPU and peripheral equipment manufacturers
around the world. Options include twisted pairs,
standard or miniaturized air-spaced coax in round
conventional configurations, or in flat forms such
as Brand-Rex TAPE CABLE* or bonded and woven
ribbon cable. They re available with a broad
range of insulations from PVC, to polyester. to
flame-retardant polyethylene, to irradiated types

Nl

Our Engineers can help

Ask Brand-Rex engineers to recommend the
best cost/ performance cable to meet your signal
transmission circuit needs. If we don't already
make it. we'll design it for you. Call or write your
iocal Brand-Rex sales engineer or Brand-Rex
Company, Electronic and Industrial Cable
Division, Willimantic, CT 06226. 203, 423-7771

BRAND-REX

ELECTRONIC & INDUSTRIAL CABLE DIVISION

Circle 900 on reader/service card

TRI-LEAD. 2 con
auctors poly

conductor silver
coated. Teflon FEP
insulation overall

100 TAPE CABLE

28 AWG strande
onductors
insulation

800 TAPE CABLE

85! TAPE CABLE

Teflon




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

SOFTWARE DEBUGGING. <.

[ mean man y

if you've ever
had this prob-
lem: You've

- just finished
your prototype microprocessor-based

system, made the preliminary checks

on the hardware, and loaded the

rogram in RAM. You hit the start
ﬁutton. Everything's running
smoothly. then wham! You're out of
business. Things are out of sequence
and the system is doing things you
never intended. Now you 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
?rour operating circuit —right on the
yuses and qualifier lines —and see
program implementation. That's the
fastest way | know to locate software
problems in operating circuits.
Actually. the 16008 gives you two
ways to view program flow:

Mapping. This is a dynamic view
of your system’s operation...a
pattern of dots and lines that are
unique for each program. Each dot is
a specific data word. It's location
indicates binary magnitude, and its
brightness indicates relative
frequency of occurence.

You might call the map a personal
fingerprint. It’s different for every
program. With a little practice, you
can easily spot a suspicious pattern
and locate the word or group of
words that could be the trouble

hours of savings

HP's 16005 Logic State Analyzer. in the MAP

m()de lets you examine the unique -

“fingerprint” of every logic system.

In the TABLE mode, the 16008 displays up 1o
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 16008 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
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for troubleshooting mini(:omputer
and microprocessor systems. You'll
discover an exciting new concept in
digital troubleshooting.

“Domestic LS AL price only.
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CHIs set the pace for oscilloscopes, 113

Finer rasolution, brighter traces, storage ca-
pability, bigger bandwidth—all these ad-
vances in cathode-ray-tube design have
also benefited oscilloscopes. The next step
may well be the all-solid-state display, built
out of charge-coupled devices.

Andin the nextissue . . .

Special report on electronics games .
MOS moves into high power . . . ap-
proacles to microprocessor programing.



Announcing Hewlett-Packard’s
Real-Time HP-IB Minicomputer.

Your powerful connection to
easier automated testing.

The Real-Time HP-IB Minicomputer
is the best thing to happen to automated
testing since the Hewlett-Packard Interface
Bus (HP-IB*), which brought order and
simplicity to the world of programmable
instruments. Now you can apply the power
of an HP 21MX minicomputer to your bus
for do-it-yourself automated testing.

With an HP-IB/21MX

Minicomputer your multi-

nrogramming svstem can run ©

L%"

Start Getting Your
Moneys$worth
Out of Power Modules

Now, you can really start getting your
moneysworth out of power modules with
Abbott’s new LOW COST  series.
Designed to give you 100,000 hours of
trouble-free operation (that’s 11} years),
these reliable units meet the needs of
OEM engincers. Their purchase price is
about $7 per year of service. The model
LC series feature:

e 47-42(0 Hz Input Frequency

e 0.1% Regulation

e }+60°C. Ambient Operation

If analyzing the many similar power
supplies on the market is confusing; if
you arce concerned about the long-term
reliability of those units, then decide on
an Abbott power supply for your system.
Your best buy in OEM power modules
is ABBOTT.

Abbott also manufactures 3.000 other
models of power supplies with output
voltages from 5 to 740 VDEC and with
output currents from 2 milliamps to 20
amps. They are all listed with prices in

e Single and Dual Outputs the new Abbott Catalog with  various
e 1 Day Stock Delivery inputs:
These units provide more quality per 60 Q- 1o DC
dollar compared to similar items on the 400 A=+ to DC
market. See table below for prices on 28 VDC to DC
some of our LC models. Many other LC 28 VDC to 400 -
models are listed in our catalog. 12-38 VDC to 60 -
V@ V@ 12V @ 15V @ 28V @ V@ | 15V @
6 Amps 10 Amps 10 Amps 4 Amps 1 Amp 1.2 Amps 4 Amps
LC5T6 LC5T10 LC12T10 LC1574 Lc28m LLC12T1.2 LLC1574
-]
$62 $73 $99 $73 s62 | se7 $119.00

Please see pages 1054-1056 Volume 1 of your 1975-76 EEM (ELECTRONIC ENGINEERS
MASTER Cotalog) or poges 612-613 ond 620 Volume 2 of your 1975-76 GOLD BOOK
for complete informotion on Abbott Modules.

Send for our new 60 page FREE catalog.

abbott NIPTYIFICTE

INDUSTRIAL PRODUCTS DIVISION

general offices

5176 W. Jefferson Blvd./Los Angeles 90016
(213) 930-1040 Telex: 69-1398

6 Circte 6 on reader service card

eastern office

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

Stay away from 220 MHz

To the Editor: The Electronics In-
dustries Association is still manning
its public-relations guns trying to
convert the amateur 220-megaheriz
bard to citizens® band radio service.
I am greatly disappointed to see a
magazine of the stature of Electron-
ics publish this PR claptrap in the
guise of an editorial [March [8].

Citizens’ band communications
between unrelated stations are com-
monplace and possibly constitute
the major use of CB—-for example.
truck-to-truck advisories of road
conditions. pelice-car locations, etc.
Five watts may be OK for a start,
but linear amplifiers that boost
power to the 300-to-1.000-w range
have been selling well.

Clearly. if iliegal conversations
and the illegal transmitter power
were eliminated. most of the inter-
ference problems of ¢B would van-
ish. But the ElA would like to move
this can of worms up to 220 MHz so
its members can sell more radios.
This course can lead only to disas-
ter. It is bad for CB. amateurs. and
the communications profession.

Jack Althouse
Palomar Engineers
Escondido, Calif.

Share and share alike?

To the Editor: My company just got
my first patent, and I got a dollar
and a plaque. After development of
the idea. the potential customer
changed his mind, so my company
has taken a loss so far.

Ii" the patent results in sales of
millions. 1 certainly won’t mind
sharing the profit my idea provided.
Should I also share the loss?

Brad Denniston
AIL division, Cutler Hammer
Melville, New York

Correction

The resolution of Techmet's Laser-
mike. an automatic optical micro-
meter. is typically +0.0005 inch, with
£0.00001 in. attainable in one
model. An erroneous resolution was
given in the caption for Fig. | of
“The industrial laser—a special tool
for special needs.” [Electronics.
April 29, p. 89}
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Let’s talk about a way
for you to save hours in microprocessor

SOFTWARE DEBUGGING

/’/ﬁ éﬁ @22%3&41’%%
4&?: VY

%@

e
//27)7

I mean many

if you've ever
had this prob-
lem: You've
just finished
your prototype microprocessor- based

system, made the preliminary checks

on the hardware, and loaded the
{)rogrdm in RAM. You hit the start
yutton. Everything's running
smoothly, then wham! You're out of
business. Fhin;,s are out of sequence
and the system is doing things you
never intended. Now you 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 I know to locate software
problems in operating circuits.
Actually, the 16008 gives you two
ways to view program flow:

Mapping. This is a dynamic view
of your system’s operation...a
pattern of dots and lines that are
unique for each program. Each dot is
a specific data word. It's location
indicates binary magnitude, and its
brightness indicates relative
frequency of occurence.

You might call the map a personal
fingerprint. It's different for every
program. With a little practice. you
can easily spot a suspicious pattern
and locate the word or group of
words that could be the trouble
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hours of savings

HP's 16008 Logic State Analyzer, in the MAP
mode, lets you examine the unique
“fingerprint” of every logic system.

2
%R
178
&

88
8183 8788 117 818
R

ite &1

ey

111

&

l i
&

In the TABLE mode. the 16008 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

= /
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for troubleshooting minicomputer
and microprocessor systems. You'll
discover an exciting new concept in
digital troubleshooting.

*Domestic LS AL price only.
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Announcing Hewlett-Packard’s
Real-Time HP-IB Minicomputer.

Your powerful connection to
easier automated testmg.

The Real-Time HP-IB Minicomputer
is the best thing to happen to automated
testing since the Hewlett-Packard Interface
Bus (HP-IB*), which brought order and
simplicity to the world of programmable
instruments. Now you can apply the power
of an HP 2IMX minicomputer to your bus
for do-it-yourself automated testing.

. 4 ’.‘:ﬁ-’-’.-'-‘- as -:¢ |
With an HP-IB/21MX . a ;
Minicomputer your multi-
programming system can run (R

multiple instrument clusters
concurrently. And your
system also can be generating new programs in

Real-Time BASIC, FORTRAN IV or HP Assembler; organizing and analyzing
data; and producing timely management reports. All at the same time.

21MX minicomputers can even be easily

linked together to form plant-wide networks. And
upwards to a central HP 3000 or IBM 360/370.

Real-Time HP-IB Minicomputers. They give
you the simplicity of HP-IB interfacing, and the
minicomputer power to gain real management
control of your automated testing. Prices, with disc
and bus interface included, start at about $33,000
in the U.S.

For more on what Hewlett-Packard’s Real-Time

HP-IB Minicomputers can do for you, call your nearest

| HP field sales office. There are 172 of them around
the world.

*Hewlett-Packards implementation of IEEE Standard 188-1975. “Digital Interface for
Programmable Instrumentation?’

HEWLETT ﬂ PACKARD

Sales and Service from 172 offices in 65 countries.
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Highlights

Cover: The toss-up in digital watch technology, 91
Comgetition between rival logic and display
technologies is fierce, and no one can tell
whether complementary MOS or injection
logic, light-emitting diodes or liquid crystals
will come out ahead in this year's digital
watches.

Cover design is by Art Director Fred Skle-
nar.

Quadraphonic sound grows sweeter, 68

A new integrated-circuit matrix system,
basec on better mathematics, promises
sharper four-channel separation and direc-
tionality—and greater consumer appeal.

8-bit processor chip focuses on control, 101

The limited processing and memory require-
ments of electronic scales and other simple
contrcllers are satisfied by a special-pur-
pose microprocessor—a single chip that in-
terfaces with any 8-bit TTL-compatible bus-
oriented peripherals.

CRTs set the pace for oscilloscopes, 113

Finer resolution, brighter traces, storage ca-
pability, bigger bandwidth—all these ad-
vances in cathode-ray-tube design have
also benefited oscitlloscopes. The next step
may well be the all-solid-state display, built
out of charge-coupled devices.

And in the next issue . . .

Special report on electronics games
MOS moves into high power . . . ap-
proaches to microprocessor programing.
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icroprocessors pack a lot of
power into a small package. so
that they can take on a number of

jobs without having to be custom-

ized for each one. The resulting vol-
ume production translates into a
rather phenomenal price/per-
formance ratio.

It had to happen. of course. but
that basic strength—all things to all
applications—is already considered
by some to be a bit of disadvantage.
When Electronic Arrays Inc. de-
signed its EA 9002. the emphasis
was on specialization.

Let's hear the design philosophy
in the words of Electronics Arrays’
Bill Wickes. who wrote the technical
article that starts on page [01. "A
while back some friends of ours, Ed
Lee and Matt Biewer of Pro-log. a
newly emerging company in Monte-
rey. Calif., specializing in micro-
processor applications, approached
us with an idea. The idea was that
while the 8080 or 6800 are good mi-
croprocessors, they are not con-
figured for small. low-cost real-time
controller and logic replacement ap-
plications. They are too sophis-
ticated. too complex to easily com-
prehend. an overkill for the job.
Electronic Arrays felt the same way
and after many joint sessions the
specifications  for  the EA9002
emerged.”

Was the design what they had in
mind? Yes. according to Wickes. It
was conceived from the ground up
as a stand-alone digital process con-
troller capable of interfacing with
the real world through an 8-bit par-
allel TTL-compatible data bus. The
timing and control signals allow the
use of the individual bus-oriented
TTL-compatible devices best suited
to an application. It combines the

Publisher’s letter

on-board 64-byte scratch-RAM  of
the F-8. the push-pop subroutine
stack of the MCS-4. the simplified
timing concepts of the PPS-4, the
straightforward peripheral address-
ing techniques of the 6800. and the
general-purpose registers of the
8080. with a simple instruction set
and a single +5-v supply.”

igital watches are certainly an

idea whose time has come. With
shipments in 1975 of some 3.5 mil-
lion units. sales this year should soar
to at least 15 million. And in 1980.
estimates have it. more than 90 mil-
lion should pass into the hands and
onto the wrists of consumers.

Right now. a number of semicon-
ductor houses are vying for a piece
of the digital-watch action and. as
our cover says, choosing up sides in
the electronic technology that makes
the watches possible.

Our consumer editor. Jerry
Walker. who wrote the article begin-
ning on page 91: "It isn't clear
whether watches with comple-
mentary metal-oxide semiconductor
chips or those with integrated-injec-
tion-logic chips will be the preferred
technology. Both approaches offer
advantages. and the two tech-
nologies are running neck and neck
at the watch-chip level. Watch dis-
plays-whether liquid-crystal or
light-emitting-diode  displays—have
not been sorted out. either.”

But there is a lot of activity in dig-
ital watches and much more to
come. You'll find out just what in
our digital-watch status report.

Me——

esidgent J Elton Tu
Gene W Simpson Group

' Adrminy .{‘,:‘\ o]

Circulation Manager Electronics al address below Change of addre
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KEPCO

group I XB

High Speed (no output capacitor)
operational power amplifier-type
instruments for your
control requirements

OPS 500B: 0—500V @ 40 mA
OPS 1000B: 0—1000V @ 20 mA
OPS 2000B: 0—2000V @ 10 mA

You may exercise control over the high voltage
output with a 0—5V control signal, or use the
built-in pre-amplifier to scale or sum your inputs
operationally. The output follows input signals
with a 100 usec programming time constant
{OPS 5008B). Current limit is both adjustable and
electrically programmable.

Slew Rate Limit . . . ... .. ... ... 1 V/usec.
Galin & = wamia o WAl & 8 BEE § 5 Bk 10° V/V
Offset Voltage (for Load) . .. ... ... <10 uV
Noise ... ...... 0.01% of E, or 15 mV rms

Write Dept.
FG—14.

Electronics/June 10, 1976

offers
a choice

AUTOMATIC
CROSSOVER

Conventionally filtered (low noise)
bench style voltage and current
stabilizers for your stable
high voitage requirements

APH 500B: 0500V @ 40 mA
APH 1000B: 0—1000V @ 20 mA
APH 2000B: 02000V @ 10 mA

Control voltage with a 10-turn precision panel con-
trol {or program like the OPS). Another 10-turn
panel control adjusts the output current. LED an-
nunciators signal operation in either voltage mode
or current modes. A built-in “uncommitted pre-
amplifier” is available for scaling or summing pro-
gramming inputs. Output is monitored on a pair of
2% meters.

Stabilization (for Load) . ... ... .. <0.005%
8-hourDrift . ... ............. <0.01%
Noise . . .. ... ............ <1 mV rms

Kepco high voltage power supplies are designed with your needs in mind.
Our Catalog describes models ranging up to 5000 voits; up to 200 watts

j and includes both unipolar and bipolar instruments.

KEPCO, INC. - 131-38 SANFORD AVENUE - FLUSHING, N.Y. 11352 U.S.A. « (212) 461-7000 - TWX # 71C-582-2631 - Cable: KEPCOPOWER NEWYORK

Circle 5 on reader service card [5)



Start Getting Your
Moneys$worth
Out of Power Modules

Now, you can really start getting your
moneysworth out of power modules with
Abbott’s new LOW COST series.
Designed to give you 100,000 hours of
trouble-free operation (that’s 11% years),
these reliable units mect the needs of
OEM engineers. Their purchase price is
about $7 per year of service. The model
LC scries feature:

o 47-420) Hz Input Frequency

e 0.1% Regulation

e +60°C. Ambient Operation

e Single and Dual Outputs

If analyzing the many similar power
supplies on the market is confusing; if
vou are concerned about the long-term
reliability of those units, then decide on
an Abbott power supply for your system.
Your best buy in OEM power modules
is ABBOTT.

Abbott also manufactures 3,000 other
models of power supplies with output
voltages from 3 to 740 VDC and with
output currents from 2 milliamps to 20
amps. They are all listed with prices in
the new Abbott Catalog with various

e 1 Day Stock Delivery inputs:
These units provide more quality per 60 AR 1o DC
dollar compared to similar _items on the 400 = to DC
market. See table below for prices on 28 VDC to DC
some of our L.C models. Many other LC 28 VDC to 400 -~
models are listed in our catalog. 12-38 VDC to 60 -+
sv@ 5V @ 12V @ 15V @ 28V @ +12V@ | +15v@
6 Amps 10 Amps 10 Amps 4 Amps 1 Amp 1.2 Amps 4 Amps
LC5T6 LC5T10 LC12T10 LC15T4 1C28T1 LLC12T1.2 LLC15T4
$62 $73 $99 $73 $62 $87 $119.00

Pleose see poges 1054-1056 Volume 1 of your 1975-76 EEM (ELECTRONIC ENGINEERS
MASTER Cotolog) or poges 612-613 ond 620 Volume 2 of your 1975.76 GOLD BOOK

for complete informotion on Abbott Modules.

Send for our new 60 page FREE catalog.

abbott KIPLFIFICTE

INDUSTRIAL PRODUCTS DIVISION

general offices

5176 W. Jefferson Blvd./Los Angeles 90016
(213) 930-1040 Telex: 69-1398
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eastern office

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

Readers’ comments

Stay away from 220 MHz

To the Editor: The Electronics In-
dustries Association is still manning
its public-relations guns trying to
convert the amateur 220-megahertz
band to citizens’ band radio service.
I am greatly disappointed to see a
magazine of the stature of Electron-
ics publish this PR claptrap in the
guise of an editorial [March 18].

Citizens’ band communications
between unrelated stations are com-
monplace and possibly constitute
the major use of CB--for example,
truck-to-truck advisories of road
conditions. police-car locations, etc.
Five watts may be OK for a start,
but linear amplifiers that boost
power to the 300-to-1,000-w range
have been selling well.

Clearly. if illegal conversations
and the illegal transmitter power
were eliminated, most of the inter-
ference problems of B would van-
ish. But the EIA would like to move
this can of worms up to 220 MHz so
its members can sell more radios.
This course can lead only to disas-
ter. It is bad for CB, amateurs, and
the communications profession.

Jack Althouse
Palomar Engineers
Escondido, Calif.

Share and share alike?

To the Editor: My company just got
my first patent. and I got a dollar
and a plaque. After development of
the idea. the potential customer
changed his mind, so my company
has taken a loss so far.

If the patent results in sales of
millions, I certainly won’t mind
sharing the profit my idea provided.
Should I also share the loss?

Brad Denniston
AlL division, Cutler Hammer
Melville. New York

Correction

The resolution of Techmet's Laser-
mike, an automatic optical micro-
meter, is typically £0.0005 inch, with
+0.00001 in. attainable in one
model. An erroneous resolution was
given in the caption for Fig. 1 of
~The industrial laser—a special tool
for special needs.” [Electronics.
April 29, p. 89].
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Faster than
a speeding 741...

N
. more stable than a drifty FET! N
Say bello to Superslew, general'y known as PMI's Mild

Mannered OP-01 general purpose bipolar monolithic op amp&'a

Finally OP-01 has been discovered for what he really is:
a speed demon who slews at 18V pisec ininverting contig-
uration. Ilis rise time ot 150nsec. {with onlv 2% overshoot)
puts him into competition with the Big Dollars op amps.
But OP-01 works cheap— @ $1.25 {100-909), His Vg, as
low as 0.3mV, and I, as low as 2nA, make OP-01 the
ideal op amp tor DAC’s. And he settles to 0.1% in 700ns
{comnarable to dielectric isolated op amps).

Bipolar monolithic, OP-01 fits most standard 741
sockets. Available in chips or package, Superslew can pass
any MIL ‘evel; MIL-883B ‘s instantly available from our
distributors.

S it it's not a bird, not a plane, but a taster-than-a-741
op arp you nced, call for Superslew —our OP-07. An
exciting, dynamic data sheet is yours by writing
Shazam at the address below.

Precision Monolithics, Inc.
1500 Space Park Drive, Santa Clara, C.\ 95050
(408} 240-9222. TWWX: 910-338-0528
® Cable MONQO
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Want 90
DVMs
for 90 days?

At 90 different places? For short-
term, peak DVM needs, call the
“Instrument Professionals”. They
can put the models you need,
when and where you want them.
Rental is the economic answer to
training, field retro-fit or other
short-term DVM needs.

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

Circle 8 on reader service card

Get our
8 FREE
Frw-om Catalog

Continental
Rentals

Div. Continental Leasing Co., Inc.
175 Middlesex Turmpike, 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

News update

B In this election vear. it should
come as no surprise that the prog-
ress of Compuvote Corp. in selling
its microprocessor-controlled voting
machine is “right on target.” That’s
the estimate of Fred L. Carter. the
former Los Angeles County election
commission chairman who heads
the firm. “We've had interest from
every major jurisdiction in the coun-
try.” says Carter. Right now, three
cities are close to a decision on
whether to buy the machine, says
Carter—Denver, San Francisco. and
Chicago.

San Francisco is labeled by Car-
ter the best prospect: it will make its
decision by July 15. Compuvote,
which is based in Beverly Hills,
Calif.. is still negotiating with the
other two cities. Chicago’s tentative
plan is to change half its voting ma-
chines in the first phase. and Los
Angeles county plans to field-test
the Compuvote system in the No-
vember general election.

Only two changes have been
made in the hardware since last year
[Electronics. June 12, 1975, p. 41]. A
digital readout has been added to
enable the voter in the booth to tell
for sure if he has actually punched
the correct hole. and -MOS memory
has replaced n-MOS technology be-
cause it uses less power and offers
more capacity.

B Cray Research Inc. has sold its
first computer system since the Min-
neapolis company was organized in
1972. The customer is the University
Corp. for Atmospheric Research,
and the deal is for a Cray-1A system
to be installed at the National Cen-
ter for Atmospheric Research in
Denver. The center has not yet de-
cided whether to lease the equip-
ment or purchase it for $8.9 million.

Earlier this year Cray delivered a
Cray-1 system to the Los Alamos
Scientific Laboratories for test and
evaluation. This activity came as the
company announced a first-quarter
loss of $290.929 on revenue of $14.2
million. Cray Research went public
March 13.

L

quid
Rivets,
Bolts,
Nalls

Staples,

One drop goes
a long way in fas-
tening almost any-
thing to almost
anything.

Metals, for in- &
stance. And (h
plastics. And ce-
ramics. And
rubber.

Eastman 910"
adhesive bonds
fast, too. Almost
instantaneously. With only

' contact pressure.

Tensile strength? Up to
5,000 psi at room temper-
ature.

For further data and
technical literature, write:
Eastman Chemical
Products, Inc., Kingsport,

Tennessee 37662. m
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Reliability at 300°C
iIs not the only reason
Babcock Electronics
uses Ekkcel

Designing for reliability means
considering the extremes. Relays
designed for ambient temperatures
of 125° C (256° F) see much higher
internal temperatures when in
operation at this extreme. Sn
components like arc cages, bobbins,
and shield insulators have to be able
to take the higher temperatures.

Babeack Electronics found ceramic
too fragile to withsiand the vibration
and shoek. Other high temperature
plastics tend to outgas at the operating
temperatures which caused contact
resistance problems.

Ekkcel injection molding resins
were the perfect answer. Our high
temperature reliability at a continuous
300° C {572° F) is unmatched. And
our radiation resistance is 101 rads.

We'd like to work with you on
similar high temperature applica-
tians. We can help you give your
electronic components all the
reliability you can get.
Carborundum Plastics, Inc.
Ekkcel Division
5785 Peachtree Industrial Blvd.
Atlanta, Geargia 30341
{404) 455-6127

CARBORUNDUM
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Editorial

Legislating competition out of telecommunications

A bitterly divided telecommunications
industry is girding for battle in Congress later
this year over the controversial Consumer
Communications Reform Act of 1976. First
introduced in the House three months ago
with virtually no support, there have been 89
similar bills introduced in the House with 125
sponsors—more than a quarter of the
membership. On the Senate side. there are two
bills with 12 sponsors, 11 of them backing a
bill introduced by Indiana Democrat Vance
Hartke, now in line to succeed to the chair of
the Commerce subcommittee on

communications. The rapid growth of support 4

for the bills, which Federal Communications
Commission chairman Richard E. Wiley sees
as designed “‘to submerge or destroy”
telecommunications competition, is widely
credited to intensive and large-scale lobbying
in an election year by AT&T, its affiliates, and
the members of the U.S. Independent
Telephone Association.

The position of the telephone companies. as
expressed by AT&T chairman John deButts. is
that “the current trend of Federal regulatory
policy is adverse to the interest of the public.”
By permitting selective competition in the
carriers’ more lucrative markets, deButts
believes, the FCCis producing ““a Government-
imposed allocation of the market, arbitrarily
established and artificially maintained.”

The opposition sees it differently,
particularly in its interpretation of what has
come to be known on Capitol Hill as “the Bell
bill.” Jack Biddle. president of the Computer
Industry Association, translates the bill’s
wording as legislation to prohibit any
competition; to let AT&T acquire the
companies that have come into being to serve
consumer needs that it has so long neglected;
and to let it deal only with states on terminal
interconnections, since AT&T has been unable
to get its way with the FCC, the courts and the
White House.

10

Data Transmission Co. and MCI
Telecommunications Corp., two of the largest
specialized carriers authorized to compete
with the Bell System using microwave
networks. have yet to show a profit. And both
acknowledge that passage of the legislation
would quickly put them out of action
altogether. The North American Telephone
Association, made up of independent
terminal-equipment suppliers. says that
accuracy demands the bill be labeled “The
Monopoly Protection Act of 1976.”" To fight
the legislation, some opponents have formed
ACCT—Ad-hoc Committee for Competitive
Telecommunications.

If the telephone industry’s bill is. as its
opponents contend, so blatantly monopolistic
and contrary to the public interest. it will
never get out of committee. Why. then. the
intense concern? Kevin Hannon, NATA
executive director, suspects AT&T never
believed the bill would pass at all. but may
already be on the way to achieving its goal of
putting its competitors out of business by
indirectly denying them access to capital in the
financial community.

“This is a capital-intensive industry.”
Hannon explains. “They only want the
publicity that will scare off the financial
community. Once they have done that, all
other questions become moot. No money, no
industry. no competition.”

Whether the threat is direct or indirect,
however. one thing is clear. Competition in
telecommunications can only bring benefits—
to the equipment makers. to the carriers, and.
most important. to the public. We hope, after
hearings are held. that Congress will reject
limitations on telecommunications
competition. For those engineers and
managers whose livelihood depends on
telecommunications competition, the issues
raised by AT&T’s lobbying efforts cannot be
ignored.

Electronics/June 10, 1976



"Digital Signal
processin
iIs too much.”

"Too much time. Too much money.
Too much power’Not anymore.

Advanced Micro Devices an-
nounces three easy-to-use,-eco-
nomical, low-power Schottky
circuits for high-performance
digital signal processing.

Am25L514. It's an 8-bit by
1-bit serial/parallel LS| multiplier that
performs digital multiplication in
two's complement notation.

Am25LS15. It's a quad, serial
adder/subtractor designed for use
with the Am25L.S14 in recursive and
nonrecursive digital filtering or but-
terfly networks in Fast Fourier
Transforms.

Am25L.S22. It's an 8-bit serial/
parallel register with sign extend for
use with the Am25LS14.

These devices can be used to-
gether to implement digital filters,
FFT processors, spectrum analyzers

and data compression and trans-
mission systems at rates above
30MHz and at cost and speed/
power levels lower than ever before
achievable. And, like everything we
make, it's MIL-STD-883 for free.

Too much time? Too much money?

Too much power? Not anymore.
Digital Signal processing has ar-

rived. Ask for it by name: Am25LS14,

Am25LS15 and Am25LS22.

Digital Signal
Processing
Handbook.o1 |

Drop us a note
on your com-
pany letterhead,
and we’ll send
you the 86-
page Digital
Signal Process-
ing Handbook.
For free.

)19 )00\ 7 17T

o
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Advanced LP/ Schottky
“

Advanced Micro Devices « 901 Thompson Piace, Sunnyvale, California 94086 « Telephone (408) 732-2400

Distributed nationally by Hamilton/Avnet, Cramer and Schweber Electronics.




Your next¢
digital logic
analyzen

Biomation’s new 85I-D
8-channel, 50 MHz logic analyzer.

biomation

TRIG RECORD PRE TRIG MEMORY/TRIG DELAY - THRESHOLD
SOURCE MODE G MEMORY/TRIS D - '

e X10 m
INT(T) G *:\ 19 " X1 *ca\
DELAY 4 (e
INT{F) F
e &, Z
ExT St &> e
TR Sy
CLOCK INTERVALS
TRIG READY (@)
r COMBINATIONAL TRIGGER ———
MANUAL MANUAL
ARM TRIG | 1 1 1 1
. I Y " " A :
0 0 0 0 0
CH1 CH? CH3 CH4 CH5 CHeo

INPUT MODE

LATCH - SAMPLE

ALL INPUTS ARE IMEG 10PF NOM £50V MAX

BIOMATION CORPORATION
CUPERTINO,  CALIFORNIA
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Digital logic analyzers are revolutionizing the tr gger control ® Accepts synchronous
solutions of design and trouble-shooting clock input (0° or 180° phase’  Provides
problems. Biomation, building on n nternal clocking e Catches glitches
our early waveform recording tech IA as narrow as 5 ns ¢ Pre-trigger
nology, has created the tools you §91  recording ¢ 512 bit per channe!
need for your fast new digital memory ® Captures 512 words
world. We offer the most com before. after or around the
plete line of logic analyzers trigger ¢ Expanded and mixed
anywhere. And our thousand display ® Constant brightness
plus customers have helped expand to X20 ¢ Combina
us develop the most useful tional “true” trigger ® Any
features for real-world prob- change' trigger ® Built-in
lems of digital system delay (4 digit) » Latch mode (catches single pulses) ® Adjust
design and test. Our new able threshold levels for channels 1-4 and 5-8 ¢ Step-and-wait
851-D catches, records and cursor control ® Steps through data one bit at a time

displays 8 channels of high - ® Price: $3575 . # Delivery 30 days ARO

speed logic. Itis the slickest What next?
handling. most cost-effective logic analyzer ;
we ve seen yet. But don't take our word for
it. Check over the features for yourself

¢ |deal companion for your 2-trace portable
scope * Portable and self-contained ¢ 8
channel # 50 MHz e Digital delay for precise

ST

HILEEinne i

‘ PECEB TG Qo<

If you want to see a demo, right now, of our new 851-D or any of
our digital logic analyzers (we have both less expensive and
more powerful models), pick up the phone and call (408)
255-9500. Ask for Roy Tottingham at ext. 851.D Or
circle the reader service numker and we'll send data
Eiomation. 10411 Bubb Road. Cupertino. CA 95014

851 D shown actua

JEL 851-D DIGITAL LOGIC RECORDER

] INT CLK ,\§<\
n o, EXPAND o
CH5-8 &CLK N s m SEC POSITION ~{
) 1 (4
\r’ .
o5 0% 1 SEC
¢ 0
aock .
- SOURCE HORIZ DISPLAY _l
Sounds great, but | don t know [
1 INT X5 X1 what all of the features uctually
do Please send more irforma |
X EXTS X10 MIXED ton |
end information on your com |
0 EXT1 [ x20 EXPAND plete digital togic analyzer line :
Name I
CH 7 CH 8 . T tle - ||
Daixy N i
Street Addres :
) ‘ |
ty State |
— |
Zip I
. ) I
Biomation |
10411 Bubb Road Cupertino CA [
95014, (408) 255-9500 |
TWX 910 338 0226 |
_________________ =
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1
RCL '
SWITCH |
DOES THE

JOBOF
12! |

e SUBMINIATURE Multi-deck
Rotary Switches with
ADJUSTABLE STOPS. ..
permitting the user to vary the
number of positions instantly.

e Select 2 through 10 positions |
by moving external plate.

® As many as 4 poles possible |
per deck!

Send For New ‘76 Catalog Or |
Call our Hotline For Name
Of Your Local Representative
Or Stocking Distributor.

(201) 374-3311

RCL Electronics

General Sales Office:
700 So. 21st Street
Irvington, N. J. 07111 |
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Now at National, Ebertin
sees calculator growth

Even though the calculator market.
especially the low-priced end. ap-
pears to be approaching saturation.
don’t expect it to go away. What's
more. the complex MOS LSI chips
that created it are sure to be used in
a number of creative ways to gener-
ate products markets with growth
potentials just as dramatic as calcu-
lators.

In addition to those expectations.
39-year-old Michel Ebertin predicts
that his new employer, National
Semiconductor Corp.. will continue
to be a large factor in calculators
and a leader in the new calculator-
spawned markets. Formerly director
of calculator product marketing at
Rockwell International, Ebertin just
a few weeks ago moved to National
as operations director for calculator.
game, and microcontroller products.

“When transistor radios first came
out.” says the 6-foot. 2-inch French-
born, but Brooklyn-raised engineer.
“it was said that once everybody
had one and the market was satu-
rated. the market would go away.
Well. evervone is not only still buy-
ing transistor radios. they're buying
bigger and better ones.” Just as de-
veloping expertise led to new
growth markets for transistor radios.
he says. so. too. will it benetit calcu-
lators.

National's just-introduced calcu-
lator-chip-based microcontroller
family [Elecrronics. May 27. 1976. p.
146] is a good example, says Eber-
tin, of the way calculator makers
such as the Santa Clara, Calif., com-
pany will attack a number of new
markets.

“One new market area that is par-
ticularly exciting to me is personal
clectronic games.” says the man
who was not only prominent in
launching Rockwell into the calcu-
lator and microprocessor business
but was instrumental in defining de-
vices in both areas that have be-
come industry standards. "I don't
mean video Pong-type games, I'm
talking about calculator-based
games an individual can play either

At play. Michel Ebertin predicts big gains for
alculator-based games

all alone or against someone else.”

National's first effort in this direc-
tion, he says. will be with Quiz Kid
II. introduced at the Consumer
Electronics Show. On it children can
play arithmetic games alone or
against each other. “And that’s just
the beginning. The possibilities are
endless and profitable.”

Bourns's Entrekin plans
intensified market research

Being named president of $100 mil-
lion Bourns Inc.. succeeding com-
pany-founder Marlan E. Bourns.
gives Guy B. Entrekin Jr. obvious
pleasure. But it also poses some
questions for a man of his reflective
nature. Uppermost is how to con-
tinue the company’s healthy growth.
“That's a hard act to follow.” he re-
marks.

Sales of the Riverside. Calif.,
company doubled from 1966
through 1975, with profits nearly
keeping pace until the recession and
other problems triggered a sharp
decline last year. Entrekin served as
executive vice president and chief
operating officer since 1974, moving
up through the hierarchy after join-
ing the tirm in 1963.

One way Entrekin plans to cap-
ture continued growth is to put even

Electronics/June 10, 1976
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~ How much gold can new RISTON’

Phototape save you?

Perhaps, cuite a bit We call
RISTON Phototape “the gold-saver”
because it 2liminates wasteful plating
of busbars and robber's edges. And
that means less gold tor the
reclaiming process.

RISTON Phototape also makes
more sense, since it uses the same
equipment as your RISTON dry-tilm
process. With a minor modific ation of
your RISTON HRL-24 Laminator. you

Electronics/June 10, 1976

can increase productivity and reduce

the operating cost of your yellow room.

Ask your KISTON Technical
Representative to show you just how
much gold you can save with RISTON
Phototape.And you'll get an obvious
bonus in high-quality board work with
the sharpest lires of demarcation.

RISTON Phototape—another
innovation from Du Pont—brings the
aceuracy of cryHilm photo-imaging to

RISTON Division

Electronics

your plating operation. It's part of
Du Pont’s commitment to bring
increased productivity and higher.
reliability to your board-making
systems.

Call your Du Pont RISTON
Technical Representative today. Or
write: Du Pont Company. Room
25007, Wilmington, Delaware 19898.

Registered US. Pat. & Tm. Off. for Du: Pent's processable ¢
film photaresist system
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Subminiature capacitors
with small mounting areas
for printed circuit boards

WIMA FKS 3
FKC3
FKS 2 min
MKS 3

H= 6 to 8.5 mm
in the
capacitance
range
from 1000 pF
to 0.15 pF

ams

P.C.Module
5;7.5; 10 mm
=

Characteristics:

The design has made better use of the
vertical area in order to reduce the
mounting area requirement for the
capacitor. This facilitates greater packing
density and easier mounting on printed
boards.

The termination wires are compatible
with the standard printed board grid to
allow simple insertion. Equally important,
the height of the capacitors is compatible
with transistors.

These new cast-moulded capacitors are
so small that they offer advantages
hitherto not obtainable

. ®
when used on printed
circuit boards.

g

WILHELM WESTERMANN

Spezialvertrieb elektronischer Bauelemente
D-68 Mannheim - Fed. Rep. of Germany
P.O.Box 2345 - Tel.: (0621) 408012
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more push into the planning. devel-
opment, and marketing of Bourns’s
major product lines: trimming po-
tentiometers. Here. the usually
cautious Entrekin flatly asserts.
Bourns is number one in the field.
*Our basic concepts and philosophy
remain the same-—making the best
possible potentiometers.” However,
he confesses to a plan to tinker with
the success formula—"to do an in-
tensified job of market research and
see how big a need exists before we
build a product.”

Bourns® biggest headache right
now comes from a French manufac-
turing subsidiary. Ohmic, which is
piling up sizable monthly losses be-
cause of the depressed European
market for components. Bourns
wants to sell Ohmic, but hasn’t
found a buyer, and to reduce the
work force. but the French govern-
ment won’t allow it. Bourns is con-
tinuing to negotiate. and Entrekin is
optimistic about bringing the situ-
ation under control.

Another matter that has caused
Bourns no end of trouble is litiga-
tion concerning its efforts to buy out
all sharcholders and return to being
a private company. Entrekin, reite-
rating company policy, says that this
plan has been dropped. While the
company might buy more shares,
there are no plans to do so at
present.

Strategy. New president of Bourns, Guy B
Entrekin says basic concepts will remain

.ny/v;
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Microprocessors take

control with
Teledyne 1/0
converters

Modular packaging of input/output interface
circuitry. That's what Teledyne 1/0 Converter
Modules provide microprocessor based industrial
controls for maximum 1/0 flexibility and
expandibility. This single circuit modular concept
features all-solid-state circuitry, 1500V optical
isolation, and high noise immunity. Our 671 Series
modules plug directly into a low cost custom-
designed mounting panel, which physically isolates

“»" TELEDYNE RELAYS

3155 West El Segundo Boulevard, Hawthorne, California 90250

Telephone (213) 973-4545

Electronics/June 10, 1976

LEDY N.\ HLLAYS

o

Feedback

TYPICAL SYSTEM BLOCK DIAGRAM

service wiring from logic connections. For pc
boards, we offer the same circuitry in our 675
Series low profile package. Both series include
ac and dc input/output converters.

So for the best in 1/0 interface circuitry for
microprocessor based industrial controls, contact
the people who know the “ins and outs” of this
business — Teledyne Relays.

A. 675 Series — Low profile 1/0
converter modules for pc
board mounting

B. 671 Series — Panel mounted 1/0
converter modules (with integral
LED status indicators)

C. 671P Series — Custom-designed
mounting panel
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’Hp attle
of the 8O’

Think of your next microcomputer as a weapon
against horrendous inefficiencies, outrageous costs
and antiquated speeds. We invite you to peruse this chart.

Features: 8080A Z80-CPU Features: 8080A Z80-CPU
Power Supplies +5,-5,+12 +5 Instructions 78 158*
Clock 2¢,+12 Volt 1,5 Volt OP Codes 244 696
Standard Clock :
Speed 500ns 400ns Addressing Modes 7 1
Interface Requires g&%‘:i{g&go Working Registers 8 17
82&2823'2%%28 and includes .
dynamic RAM Up to 5 times greater
Refresh Throughput than the 8080A
3 modes;up | Program Memor Generall 50% less
e tmode | {o6x faster | Spaca Y| han the BOBOA
Non-maskable No Yes *Including all of the 8080A's instructions.
N Interrupt )
————

( EEwvTLEny,
~ B CHICE OF
C WBAPOSS IS )
R (OXUA27S N




“\nnouncing Zilog 7-80
’ microcoimputer
= products.

With the next generation,

the battle is joined.

The Z-80: A new generation LS| com-
ponent set including CPU and 1/0O
Controllers.

The Z-80: Full software support with
emphasis on high-ievel languages.

The Z-80: A floppy disc-based develop-
ment system with advanced real-time de-
bug and in-circuit emulation capabilities.

The Z-80: Multiple sourcing
available now.

. /our ammunition:
. A chip off a new block.

A single chip, N-channel processor
arms you with a super-set of 158 instruc-
tions that include al/ of the 8080A's 78
instructions with total software compati-
bility. The new instructions include 1, 4,8
and 16-bit operations. And that means
less programming time, less paper and
less end costs.

And you'lt be in command of power-
ful instructions: Memory-to-memory or
memory-to-1/0 block transfers and
searches, 16-bit arithmetic, 9 types of
rotates and shifts, bit manipulation and
a legion of addressing modes. Along with
this army you'll also get a standard in-
struction speed of 1.6 us and all Z-80
circuits require only a single 5V power
supply and a single phase 5V clock. And
you should know that a family of Z-80
programmable circuits aliow for direct
interface to a wide range of both parallel
and serial interface peripherals and
even dynamic memories without other
external logic.

With these features, the Z80-CPU
generally requires approximately 50%
less memory space for program storage

yet provides up to 500% more throughput
than the 8080A. Powerful ammunition

at a surprisingly low cost and ready for
immediate shipment.

ighty weapons
+ | against an
enemy
entrenched: ‘T'he Z-80
development system.

You'll be equipped with perform-
ance and versatility unmatched by any
other microcomputer development sys-
tem in the field. Thanks to a floppy disc
operating system in alliance with a
sophisticated Real-Time Debug Module.

The Zilog battalion includes:
¢ Z80-CPU Card.

¢ 16K Bytes of RAM Memory, expand-
able to 60K Bytes.

¢ 4K Bytes of ROM/RAM Monitor
software.

¢ Real-Time Debug Module and in-
Circuit Emulation Module.

¢ Dual Floppy Disc System.

¢ Optional 1/0 Ports for other High
Speed Peripherals are also available.

¢ Complete Software Package including
Z-80 Assembler, Editor, Disc Operating
System, File Maintenance and Debug.

{ )n standby:
- Software support.

All this is supported by a contingent
of software including: resident micro-
computer software, time sharing pro-
grams, libraries and high-level languages
such as PL/Z.

"nstandby:
./ |ser support.

-
Zilog conducts a wide range of

strategic meetings and design oriented
workshops to provide the know-how re-
quired to implement the Z-80 Micro-
computer Product line into your design.
All hardware, software and the develop-
merit system are thoroughly explained
with “hands-on" experience in the class-
room. Your Zilog representative can
provide you with further details on our
user support program.

—=1

-
1. _.D einforcements:
| % Areserve of
& technological
innovations.

The Zilog Z-80 brings to the battle-
front new levels of performance and
ease of programming not available in
second generation systems. And while all
the others busy themselves with over-
taking the Z-80, we're busy on the next
generation—continuing to demonstrate
our pledge to stay a generation ahead.

The Z-80's troops are the special-
ists who were directly responsible for
the development of the most successful
first and second generation micro-
processors. Nowhere in the field is there
a corps of seasoned veterans with such
a distinguished record of victory.

Signal us for help. We'll dispatch
appropriate assistance.

/4
7/

leOg MICROCOMPUTERS

170 State Street, Los Altos, California 94022
(415: 941-5055/TWX 910-370-7955
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POWER PROTECTED
WITH
CONATHANE.....

NON-MOCA' BASED
POTTING, CASTING AND MOLDING COMPOUNDS

A proven serigs of systems developed by CONAP assure the per-
formance of electrical/electronic gear exposed to hostile environ-
ments. The CONATHANE EN-Series are two-part, 100% solids,
unfilled translucent liquid polyurethane systems. {deally suited to
potting, molding and encapsulation of water-tight electrical con-
nectors, harness breakouts, cables, other electrical/electronic

devices inciuding flexible coatings for printed circuitry. Five -

hardness ranges are available in this series of eight systems, vary-
ing from a soft 45 Shore A to a semi-hard 90 Shore A.

Elastomers prepared from CONATHANE systems provide these
exceptional advantages. ® Hydrohitic stability. No changes in
hardness after 42 days of continuous exposure at 97?2 C_ and 95%
humidity. and less than 10% loss in tensile strength. Even boiling
i water has no effect. ® Superior thermal shock resistance
from -70° C. to 1352 C e Stable electrical properties over a
wide temperature range. ® Fungus resistance ® Exceptionally
high Dielectric Strength properties (all systems 600 vpm)
ok xcellent sound transmission (acoustical) characteristics ® Good
handling properties. *DuPont Trademark

Get complete specifications. Write for Technical Bulletins cover
ing this unigue CONATHANE Series of resin systems, or send
details of your requirements

CONAP,INC./ OLEAN, N.Y. 14760 / 716-372-9650
CONAP (CANADA) LTD.
5200 Dixie Rd. North — Unit 41 /Aerowood Industrial Plaza / Mississauga, Ont
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Meetings

International Microwave Sym-
posium, IEEE, Cherry Hill Inn,
Cherry Hill, N.J,, June 14-16.

Electrical Insulation International
Symiposium, IEEE, Queen Elizabeth
Hotel, Montreal, Que., June 14-16.

1CC *76 International Conference on
Communications, IEEE, Marriott
Motor Hotel, Philadelphia, June
14-16.

Joint MMM-Intermag Conference,
IEEE and AIP, Hilton Hotel, Pitts-
burgh, June 15-18.

Fault-Tolerant Computing Confer-
ence, IEEE, Chatham Center, Pitts-
burgh, Pa., June 21-23.

Device Research Conference, IEEE,
University of Utah, Salt Lake City,
June 21-23.

Electronic Materials Conference,
AIME, University of Utah, Salt Lake
City, June 23-25.

13th Design Automation Confer-
ence, ACM and IEEE, Rickey’s Hyatt
House, Palo Alto, Calif., June
27-29.

Conference on Precision Electro-
magnetic Measurements, IEEE, NBS,
and URSI, NBs Laboratories, Boul-
der, Colo., June 28-July I.

Symposium on Frequency Standards
and Metrology, NBs and URsI, Cop-
per Mountain, Colo., July 5-7.

Summer Computer Simulation Con-
ference, ILEE et al, Sheraton Park
Hotel, Washington. D.C.. July
12-14.

Power Engineering Society Summer
Meeting, IEEE. Portland Hilton Ho-
tel, Portland, Ore., July 18-23.

Nuclear and Space Radiation Ef-
fects Conference, IEEE, University of
California, San Diego, July 27-30.

International Microwave Power
Symposium, International Micro-
wave Power Institute, (Edmonton,
Alberta, Canada), Louvain, Bel-
gium, July 27-30.
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Some companies
all two IC Converter:
acomplete line.

ow if they only had
he one you wanted.
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Analog Devices. We're forreal.

1t's hard to tel]l what's real and what's make be-
leve nowadavs. With all the claims and counterclaims
about 1C Converter capubility.

We want to set the record stmwht

The Analog Devices 1C Cony erter eapertise is
more than talk. Morve than product. More than po-
tential.

It's ourten vears expe rience in data converter
technology. 1t's the support and characterization of
our f; umI\ of IC Converters. It's the assessment of
market needs, the implementation to meet those
necds. It's the reality of a worldhwide technical sules
force that knows the 1C Converter business from de-
sign through application. 1t’s he ]])lng_,()m customers
\(ﬁ\( their ])mH H( s more efficie ntl\

The real world. Real pmdn(t\ are the first mcas-
ure of leadership. We have more than twenty bona
fide 1C Converters for immediate delive T lll({ll.llltl(\

A dozen or so more are in the wings swhich boast the
advantages of low power CNOS an(l high \tlﬂnllt\
bi- ])()Lu comstruction. Analog Devices ]( Converters

T3¢ AD753000
AD7530JM

PC7550

r/ ! ADS560S
ADS62A

?_D T:érﬂ nna ru:uﬁnn Il\{

1T

ﬂ L J J | AD562)
L] Wl (T3} ADs59s
VO UyUguUUuUUl & nosses

NEESEaan i

AD7520J
ADS6EK AD7522 AD7521) AD7570K
ADS563S AD7522K AD752|K \ ADTE70J
ADS63T ADTE2IL AD7521L AD5613
ADS560K
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give vou the solution to the very real problems of cost,
reliability and performance.

From the 10-bit CMOS DAC, AD7520, to the 12-bit
laser trimmed DAC’s, the AD362 and ADS563. and the
microprocessor compatible 13-bit CNOS A/D Con-
verter, AD7550, vou'll find the right IC Converter to
meet vour s])ecific needs. They re all availuble ina
variety of pertormance and package options.

Making it real. 1C production technology at
Anu]()g Devices is what separates us from our compe-
tition. Carefully contr()llv(l] processes ensure the

highest possible vield even on the most difficult chips.

Add the fact that our IC Converters are true 1C Con-
verters specificallv designed to maximize the ad-
vantages of bi-polarand CMOS technology with a
minimum nuwmber of chips. Plus our exclusive faser
trimming to guarantee 1C Converter perfonmance and
our policy ot 100% testing for complete stable final

“,q{.

characterization of each device make us vour best
source of [C Converters. We're the real company in
precision measurement and control.

ANALOG
DEVICES

The realIC Converter company;.

Analog Devices, Inc., Norwood, Massachusetts 02062

Fast Coast: (617) 329-4700. Midwest: (312) 894-3300), West Coast: (213) 595-
1783, Texas: (214) 23150894, Belgivm: 03 38 27 07, Denmark: 97 95 99, Eng-
lind: 01/94 10 46 6, France: 686-77 60, Germany: 089/53 03 19, ]|npam: 03/26
36 826, Netherlunds: 076-122555 and representatives around the world.
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A resistor for allreasons

Here's a way to cut the daylights out of your fixed resistor inventory. Standardize on our Type CC cermet.
It's sized like a %-watt but you get performance that ranges from }4-watt at 125°C to l.-watt at 70°C
{250 volt max.) Tolerance is 1% over the complete resistance range of 10 ohms to 22.1 megs or 0.5%
from 10 ohms to 499K. TCR is as low as = 50 ppm/°C. The one resistor for all reasons: industrial,
RN55C, RN55D and RLRO7 needs to 1% and 2% tolerance. We have what you need; our dis-
tributors have it when your need is now. Ask for Publication EC33.

? / .,

Y Cocapr 7722002727

7 /2220707, 7789 )
L7n7al CALE alpha numeric, color
is physically and coding or military
thermally strong to
resist fractures >,
- R

/ ultra-thick solder coated,

both weldable and
== / solderable
Vz \
MM@E ( Tunniu®
- Z
L ui
Caepptiss iz WWWWZ%
for reliable termination foroutstandlng insulation

which does away with
end-cap construction
problems

properties.

Quality inthe best tradition.

f¥}) ALLEN-BRADLEY

N Milwaukee. Wisconsin 53204

EC129

24 Circle 24 on reader service card Electronics/June 10, 1976



Bumped film carrier
handles most ICs

Prime first to
use commercial
16-k RAMs in system

Mostek shipping
samples of its
16-k RAM

Displays combine
maps, computer data

Electronics/June 10, 1976

A new bumped film carrier developed by Pactel Corp. of Westlake Village,
Calif., may make it possible to assemble hybrid ICs with the film-carrier
or beam-tape automated method. Up to now, the need to have the
bumps—extra metalization—built up over a chip’s normal aluminum pads
has limited film-carrier packaging mainly to high-volume digital ICs in
dual in-line packages. The bumps protect the chips from the heat of
thermocompression bonding.

Developed by Pactel for General Dynamics, the new tape chip carrier
has copper IC patterns on one side of a polyimide tape, just like the
conventional film carrier. However, the inner leads of the new type tape
patterns are in electrical contact with specially metalized, 3-mil-high bumps
on 8-mil centers on the other side of the tape. This eliminates the need
for special wafer metalization, with its attendant costs, yield losses, and
reduced chip availability. What’s more, it is compatible with virtually all
IC chips.

It appears that the first computer manufacturer to announce a memory based
on the new commercially available 16-kilobit random-access memory
chips is Prime Computer Inc., Framingham, Mass. Four-Phase Systems,
Cupertino, Calif., had previously announced a computer using its own
16-k RAM chips [Electronics, Nov. 27, 1975, p. 36]. Prime says it is
demonstrating a memory using Intel chips and packing 256,000 bytes on
a board measuring 16 by 18 inches. The memory plugs into the company's
new model 400 computer [Electronics, Feb. 5, p. 92] and allows the
computer to be expanded up to 8 megabytes of directly addressable
memory.

Price of the board will be $35,000 says Prime, but deliveries will be
on a system-by-system basis until the company is satisfied that it can get
enough 16-k chips to assure regular deliveries. That announcement probably
will be made in September.

Mostek Corp. has begun to ship sample quantities of its 16-k RAM, the
MK 4116. Close to a dozen major customers have seen parts; access times
are all faster than 200 nanoseconds. Mostek is the third vendor to sample
a 16-pin 16-k RAM, following the Intel and Texas Instruments versions
released earlier this year [Electronics, Jan. 8, p. 27]. Like TI's, and unlike
Intel’s, Mostek’s requires 128 refresh cycles and uses unlatched outputs.
The firm expects to build production steadily, reaching as many as 10.000
a week by January.

Control Data Corp. and Litton Display Systems are expected to receive
this month several million dollars each to develop what are perhaps the
largest displays ever built with their respective and competing technologies.
As the second phase of its Interactive Computer Presentation Panel project
to combine standard maps and computer-generated information, the Army
is paying for two approaches: Control Data’s transparent plasma panel
over standard paper maps, and Litton’s transparent maps over a
light-emitting-diode display. Two years from now, the firms will compete
head-on for the program’s engineering development phase.
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IEEE presidential race

shifts into

earnest campaigning . . .

.. and a campaign
statement runs
into trouble

Auto makers
looking at 80-cent

temperature sensor

26

Canada’s air-traffic
system ready
to be tested

Electronics newsletter

Under an initial study contract completed early this year, Control Data
built a 16-by-16-inch transparent display. It plans to demonstrate that
display with a backlighted map in a battlefield scenario at this month’s
Armed Forces Communications and Electronics Association show in
Washington, D.C. Litton will be there. too, to demonstrate its display,
which is designed around 392 edge-stackable plug-in LED modules.

Both candidates-by-petition for president of the IEEE now claim to have
the signatures of enough members to get on the fall election ballot
and to have their campaign statements plus rebuttals appear in the August
issue of the institute’s monthly publication, Spectrum. While the submitted
signatures were being validated, Irwin Feerst reported a count of more
than 3.300 and Robert Rivers, more than 1.600. Both exceed the 1,448
signatures required to make the ballot and run against the candidate
nominated by the board of directors. Robert Saunders. And Carlton Bayless
has collected enough signatures to challenge Robert Buskman for executive
vice president.

The main objective of getting the required number of signatures validated
early this month. even though it is possible to continue collecting names
until the end of July. was to provide time for Spectrum to prepare the
candidates” statements and rebuttals for August publication. However. the
procedure may be interrupted by a squabble between candidate Feerst
and the IEEE headquarters.

Feerst submitted his statement in the form of a flow chart, similar to
a computer decision-block diagram. which was rejected as not fitting the
format stipulated by the magazine. Spectrum is editing the diagram to
follow the usual candidate statement style. in order to avoid delaying
publication, but Feerst is not satisfied. because. first, notification of rejection
came from IEEE general manager Herbert Schulke, rather than the Spec-
trum editor, and second, the magazine uses flow charts in other articles.

Dale Electronics has started sending to the auto firms samples of a
wirewound nickel. bobbin-type temperature sensor that it will sell for 80
cents each in large quantities. The barebones unit, suitable for measure-
ments of air temperature, has a response time of 7 seconds, compared
to the 35 seconds response time of the firm’s $2.75 molded sensor, now
used to sense air and water temperatures for the Bendix fuel-injection
system in Cadillac Sevilles.

The Canadian government’s highly automated air-traffic-control system will
begin performance-evaluation tests later this month or early next.
Called JETS, for joint en-route terminal system. the concept uses CRT
terminals linked to Interdata minicomputers in a distributed-processing
system, and was designed by Sanders Associates, Nashua. N.H. Sanders
has licensed CAE Industries in Ottawa. Ont.. to build a large part of the
display. When phase one of the contract 1s completed. seven en-route and
two terminal centers will be equipped. requiring 140 systems in all.
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* Achipoffthe old block.

As you can see, this chip is housed in ceramic
and mounted in a forty pin, dual in-line package.

As you can't see, it's a NOVA" computer.

Inside that packaging sits a full 16-bit, silicon
gate, NMOS microNOVA CPU.The mN60L1.

The mN601 is the first microprocessor de-
signed and manufactured by a minicomputer com-
pany. And it’s the highes! performance NMOS
microprocessor on the market. With our 160
nanosecond RAM, it has a memory cycle time of
960 nanoseconds and the fastest instruction
times going. Like an Add of 2.4 microseconds.
And a Load of 2.9 microseconds.

The mN601 has the 16-bit NOVA instruc-
tion set including hardware stack for easy pro-
grarnming. And 16-bit data for efficient memory
use.
It also has hardware multiply/divide for fast
program execution. Integral data channel logic for
easy interfacing to high performance peripherals.
Control and timing for high density RAM memo-
ries. Integral hidden refresh logic that overlaps
instruction execution timing. Plus a unique 1/0
encoding scheme for efficient easy interface de-
sign. Even the real-time clock is included. All of
which reduces the chip count.

And all that computer is in a single chip.

And because the mN601is a NOVA, it uses
the most mature, field-proven software you can
get with any micro. So you can cut back on devel-
opment time and cost by using compatible soft-
ware like our diskette-based Disc Operating System
and our Real-Time Operating System.

Also, the mN601 comes with the full documen-
tation support you'd expect from a minicomputer
company Like Data General.

If you want more than a chip, you can get it.
There’s a whole chip set, a 4K computer-on-a-
board and a fully-packaged 9-slot microNOVA
MOS mini. And there’s more.

Don't stop here.

Sign up for a technical seminar on the micro-
NOVA. They'll be held in major cities around the
country from New York to Los Angeles. They’ll last
a half-day. And they’re free.

For more information call our toll free number,
800-225-9497 (Unless you're in Massachusetts.

In which case, call 1-617-485-9100 Ext. 2509.)

microNOVA:

A giant reduction in the NOVA line.

DataGeneral

4» Data General, Route 9, Southboro, Mass. 01772 (617) 485-9100. Duta General (Canada) Ltd., Ontario.
Data General Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-1361
NOVA is a registered trademark of Data General Corp.
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When your reputation’s riding
on the quality of your 4K RAM’s,
Siemens 203 is the one

test system to own.
Ask Mostek —they own

Mostek demanded high-throughput yet thorough test-
ing for their 4K RAM's. They also wanted fast delivery.
Siemens provided the answer—a semiconductor
memory tester which delivered the performance they
needed. And delivered it on time.

The 203 Semiconductor Memory Device Test System
is a new, powerful tool for evaluating the performance
of RAM's, ROM's and Shift Registers in production,
engineering, and incoming inspection. The system
satisfies all aspects of high-speed functional and DC-
parametric testing requirements to provide total test
flexibility and lowest cost-per-unit throughput.

The microprogrammable processor in the 203 gener-
ates address sequences and data patterns at true 20
MHZz test rates, enhancing its use for future high-
speed devices. Multi-cycle timing is provided by
16 independently programmable channels.

Circle 28 on reader service card

A high-resolution 1 NS clock permits mean-
ingful time-related device tests, ensuring
accurate, repeatable test results.

The 203 Test System is totally unigue in the semi-
conductor memory test field. It offered Mostek an
unmatched test capability at the least overall cost; it
can do the same for you. Today and tomorrow.

Siemens Corporation

Computest Products
3 Computer Drive, Cherry Hill, N.J. 08034 (609) 424-2400
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National’s scientific
calculator has long-term
all-semiconductor memory

C-MOS, MNOS, and p-MOS
memory elements, plug-in
program units help 7100
handle 4,240 program steps

The permanent-program-storage
end of the hand-held-calculator
market has so far been the exclusive
domain of the $795 HP-65 and the
$395 SR-52. Both Hewlett Packard
and Texas Instruments. though, will
have to move over and make room
for a powerful new member of the
club from National Semiconductor
Corp.—theall-semiconductor-
memory 7100, which will be ready
for this Christmas season.

With the all-semiconductor ap-
proach taken with the 7100, accord-
ing to Robert Johnson, director of
advanced calculator development at
the Santa Clara. Calif.. firm, three
different types of memory are used
to achieve nonvolatility. Present cal-
culators, including the HP-65 and
the SR-52, use standard p-channel
metal-oxide-semiconductor ran-
dom-access memories that lose their
data when the power is turned off.
The 7100 will be the first to feature
complementary-MOS RAMs that in
the standby mode retain informa-
tion indefinitely using only a bat-
tery’s trickle current.

Then. instead of preprogramed
magnetic cards, the 7100 features
factory-preprogramed plug-in *li-
brary™ cartridges containing a
16.384-bit  p-MOS mask-program-
able read-only memory. Finally, in-
stead of another set of blank mag-
netic cards on which a user can
permanently store his own specially

Electronics/June 10, 1976

developed programs, there is a user-
alterable plug-in file cartridge con-
taining two 1.024-bit nonvolatile
metal -nitride - oxide - semiconductor
RAMSs. capable of retaining data for
years without power. These car-
tridges will cost about $20 apiece.
According to Kris Graham, 7100

“dump™ it into working registers
and frees the internal memory. giv-
ing the 7100 a number of capabili-
ties that simply overpower the com-
petition. Internally. for example, the
calculator has 240 merged-program
steps and 32 user-available data-
storage registers, compared with 224

14-DIGIT LED DISPLAY

DIGIT LINE
I SEGMENT LINE — 1"'
SR KEYBOARD
e
LIBRARY <
CARTRIDGE
T READ-ONLY
PRGCESSOR MEMORY
CONTROL
FILE T ©
CARTRIDGE .
|
MEMORY READ/WRITE
INTERFACE MEMORY
L — e — -

product-marketing manager. the
heart of the $395 calculator is a 1.5-
by-2.5-inch  printed-circuit  board
containing 11 chips essential to the
system: four 1.024-bit C-MOS RAMs,
three p-MOs read-only memory con-
trol elements organized as 32 pages
of 64 eight-bit instruction words
each, the p-MOS memory and pro-
cessor element, a RAM-interface
chip. and two bipolar interface chips
to the 14-digit LED display.
Overpowering. The fact that the
preprogramed plug-in ROM acts as
an integral part of the system. says
Graham, makes it unnecessary to

steps and 20 registers for the SR-52
and 100 steps and 9 registers for the
HP-65. “In addition,” Graham says.
“use of the factory-recorded pro-
grams in the library cartridges as
subroutines to the program in the
mainframe memory brings the total
program step capacity to 4,240,

If the user develops a program
that is greater than the 240 merged
steps in the internal memory, an-
other 240 steps can be stored on the
MNOS file cartridge and used as a
subroutine. By comparison, to store
4.240 steps in the SR-52 would re-
quire 21 cards and in the HP-65, 43
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cards. "And in neither case would
the steps be available as subroutines
to the internal memory.” says John-
son. The 7100 has four subroutine
levels and eight program flags. ver-
sus 2 and 5 for the SR-52 and | and
2 for the HP-65 as well as 66 key-
board functions versus 51 for the
HP-65 and about 80 for the SR-52.
However, the 7100 has 23 key func-
tions for programing.

Other features include backspace.
insert, single-step, delete, and pack
capabilities for debugging, editing.
and reviewing programs; symbolic
labeling; conditional and uncon-
ditional branching; and decrement
and branch of zero. Unlike the HP-
65 with its reverse-Polish notation,
the 7100 uses straight algebraic logic
and has only 3 levels of parentheses
versus the 9 for the SR-52.

The comparatively low cost of the
7100, says Johnson, comes not only
from the elimination of the motor-
driven card reader, but also from
the use of standard chips. “Except
for the 16-k ROM in the library car-
tridge. which was designed specifi-
cally for this calculator application,
and the MNOS RAMs supplied by an
outside vendor, everything is avail-
able from one of several standard
National families of devices.”

Johnson expects to be in produc-
tion with the 7100 in time for the
Christmas season. Supplied with the
calculator will be two file cartridges,
a library cartridge with a 75-pro-
gram mathematics package, a bat-
tery pack, carrying case. charger,
and instructions. Financial, statis-
tical, and engineering cartridges are
in development. O

~ Solid state
Six Trapatts yield
35Wat7.5GHz

In the search for high-power solid-
state sources for long-pulse radar
transmissions, researchers have tried
to connect Trapatt diodes in series
to increase power. The trouble is, in
experiments so far, the diodes’ ther-
mal paths were also in series, which

30

made contin-
uous-wave or
long-pulse oper-

ation impos-
sible.

Now engi-
neers at the

Georgia Insti-
tute of Tech-
nology have ap-
plied computer
simulation to
the circuit char-
acterization of
the Trapatt
diode. including
mounting para- ]

Real jewel. Six mesa Trapatt diodes, surrounding copper post used
to contact center conductor of coaxial transmission line, are

mounted on 0.03-inch-square, 0.20-inch-high diamond substrate.

sitics. The resulting packaging were made by adjusting the number

guidelines. coupled with much ex-
perimentation, has led them to a re-
markably efficient structure: six
Trapatt diode chips on a diamond
substrate. While the chips are
mounted electrically in series, ther-
mally they are in parallel.

With the diamond substrate spe-
cially selected for good thermal con-
ductivity and measuring only 0.03
inch square by 0.02 in. high, the cir-
cuit produces 35.5 watts at 7.5 gi-
gahertz. Other combinations of two,
three, and four chips provided 12.
14, and 21 w at about 8.7 GHz. All
circuits achieved nearly 100% com-
bining efficiencies.

Parallel operation. Walter Cox.
head of the solid-state sciences divi-
sion of Georgia Tech’s Engineering
Experiment Station. says that paral-
lel operation is a must. Pulse widths
of 50 microseconds look like cw op-
eration to the diodes because for
those time intervals. the diode ap-
proaches thermal equilibrium. Ef-
ficiently series-combining the diodes
increases the rf impedance of the
combination, easing matching.

Initial experiments in the project,
which had support from the Naval
Electronic Systems Command, were
conducted at 2 GHz. The diode chip
was mounted on a diamond sub-
strate along with an alumina capaci-
tor on a copper slug, and a gold wire
was attached to the capacitor and to
the top of the diode chip. Various
package capacitance values were
made by changing capacitors, and
diode lead-inductance variations

and length of contact wires.

There was a drastic change in
conversion efficiency for capacitance
values greater than | picofarad. yet
variations in lead inductance had
little effect. Above a maximum
value of package capacitance, which
is related to the diode depletion-
layer capacitance. the characteristic
Trapatt voltage waveform is lost.

Packaging. Further computer
simulation and experiments showed
that at 7 GHz, the location of the
diode on a metalization pad used to
mount it to the diamond substrate
and the point where the grounding
strap contacts the pad significantly
affected performance. When using
small metalization pads not much
bigger than the diode itself and a
small quartz standoff for contacting
to minimize package capacitance,
the efficiency of two diodes in series
just about equals that of a single
diode chip at frequencies up to 9
GHz.

Omitting either of these condi-
tions results in a 50% drop in com-
bining efficiency. *“Although some
sensitivity of diode performance to
higher-order harmonics was ex-
pected, a 50% reduction was not.”
says Cox. “The apparent signifi-
cance of these harmonics was sur-
prising and had been previously
overlooked.”

“It doesn’t appear as if six devices
is the limit,” says Cox, “but too
many devices will have to be spread
out for thermal considerations and
this will affect package parasitics.”[]
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Oce_an?gra_phy

Smart hydrophone
tracks currents

Ocean-research sonic buoys are nor-
mally tracked by moored hydro-
phones and the information sent by
cable to a land station, perhaps 20
miles away—an expensive proce-
dure. If the information can be
stored for up to a year, though. the
hydrophone’s location is not limited
by cable length.

However. fitting a year’s worth of

data onto a limited amount of mag-
netic tape requires a “smart” data-
collection package. What's more,
besides having to identify valid sig-
nals and discard noise, “this data
package is limited to a 200-milliwatt
power drain. so practical design de-
mands a low-power complemen-
tary-MOS microprocessor.” says its
developer. Albert Bradley. research
associate at Woods Hole Oceano-
graphic Institute.

The package. to be moored 2.000
meters deep. will be used in a Navy-
sponsored program to track ocean
currents. By timing signals from up
to 200 free-drifting sonic buoys. the
system can track buoy movement.
Surprisingly little is known about
ocean currents, and the Navy is in-
terested in their effect on sound pro-
pagation. while biologists want to
follow the transport of nutrients.

Operation. In the Woods Hole
system. each buoy transmits the
same narrow-band frequency
sweep, which is picked up by the hy-
drophone. Its output voltage is am-
plified and fed into a double-con-
version superheterodyne receiver—a
double mixing operation that re-
duces the signal frequency to ap-
proximately 1-2 hertz.

After filtering to remove ambient
sea noise. the low-frequency output
is hard-limited. removing all ampli-
tude information and leaving only
the polarity. The result. essentially,
is a series of pulses. which are sam-
pled at 10 Hz by an RCA 1802, 8-bit
C-MOS$ microprocessor. It stores 800
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successive samples in random-access
memory. Every 1/10 second. the
800-bit stack is compared with an
ideal transmission.

To reduce power drain. the mi-
croprocessor is operated at slow
speed, and the high-speed bit com-
parison is performed predominantly
in a simple module. hung on the
processor bus. which contains two 8-
bit registers. The microprocessor
transfers the ideal transmission and
the stored samples from memory
into these registers, 8 bits at a time.
If a predetermined number of bits
agree. the signal is stored in stack.

“This is a crude cross-correla-
tion.” explains Bradley. "but it is
good enough for our purposes. since
there is no information in the signal.
We are merely trying to identify the
signal in a noisy background.”

In operation, only the four largest
signals that arrive during each 10-
minute interval are saved. The
buoys operate on a real-time clock
and their launch time is precisely
known. They are spaced out so that
only two transmit within a 10-min-
ute interval. By storing the four
largest signals. the two valid trans-
missions are sure to be captured.

When the tape is retrieved. the
scientists can identify which two off
the four signals represent buoy
transmissions. Since they tloat very
little in the 8 hours between trans-

mission, by lining up 10-minute
windows. the signals closest in trans-
mission times will be buoy signals.[

Mi_litar_y__» _

Dual radar spots
mortars, artillery

Convinced that two radar beams are
better than one for detecting and
tracking hostile mortar and artillery
fire. engineers at Raytheon Co.’s
equipment division came up with a
dual-beam system that’s undergoing
tests at the Army’s Yuma Proving
Ground in Arizona. An even
tougher test comes next month.
though. at Fort Stewart, Ga.. where
the Hostile-Weapons Location Sys-
tem will face shell fire in a rainy. ra-
dar-clutter environment.

The Yuma and Fort Stewart tests,
although using Army facilities and
including Army observers. are being
conducted by the Naval Electronic
Systems Command and Marine
Corps. for which Raytheon devel-
oped the system. Raytheon officials
would like the Army to take a close
look at it. though. claiming their sys-
tem can do the same job for which
the Army is developing two radars.
These are the AN/TPQ-36 counter-
mortar system and the AN/TPQ-37

Weapons-location competition heats up

Hughes officials, fresh from winning out over Sperry's Gyroscope division
in the artillery-locating TPQ-37 competition, report the Army ‘'elated” with
the performance of both the Hughes and Sperry systems. Herbert Cox,
marketing manager for weapons-locating radars at the Hughes Ground
Systems group, Fullerton, Calif., says further that the counter-mortar TPQ-
36 encountered no blind speed proolems in its Yuma tests, already com-
pleted. He says the difficulty can be zvoided by varying the pulse-repetition

frequency to cover any blind spots

When asked to discuss results with both their TPQ-36 and TPQ-37, Army

officials deferred to Cox, who terms the Yuma tests of the TPQ-36 very suc-
cessful. Regarding costs, Cox says Hughes has received a number of in-
centive awards for meeting cost targets for both systems. The unit produc-
tion costs were established at the outset of both programs. The TPQ-36 is
| tocost $534,000; the TPQ-37 is targeted at $1.1 million—both in fiscal 1973

dollars.

Cox points out that the TPQ-36 is being readied for its trials in Fort Stew-
art's rain—ahead of Raytheon's HWLS—and that while a narrow L-band
beam has an advantage over X band in rain, the HWLS fan beam illuminates
such a large area that its advantage in rain is negated.
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artillery-detection radar [Electron-
ics, Oct. 30. 1975, p. 71]. both of
which are being built by Hughes
Aircraft Co.

Raytheon has support from the
Directorate of Defense Rescarch
and Engineering in alerting the
Army to the system's capability. In
February. during congressional tes-
timony. Malcolm R. Currie. DDRE
director, said. It is not clear that all
of these systems are required. and a
series of comparative tests will be
made to assess the relative perform-
ance of these systems.”™

Two radars. Officials at the Sud-
bury. Mass.. Raytheon division are
confident that their system, which
combines on one pedestal an L-
band search-and-detection radar

with an X-band tracking unit. will
vindicate their approach because of
results already in hand. The system
faced more than 2.000 rounds of
mortar and artillery fire even before
the Yuma tests began. In those car-
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lier tests, "HWLS successfully located
multiple weapons with excellent ac-
curacy over a 180 sector.” claims
Edward F. Hudson. marketing man-
ager for counter-weapon radar sys-
tems at the division. What's more.
they were “firing simultaneously at
high rates.™

Hudson and Albert Bachman.
Raytheon’s HWLS program man-
ager. say the L-band fan beam from
the continuously rotating antenna
gets around the “blind speed™ prob-
lem of X-band in detecting high-ve-
locity artillery projectiles. Radar can
be blind to a target at certain com-
binations of target velocity with de-
tection system wavelength and
pulse-repetition frequency.

These variables can combine to
hide the target in the clutter because
the target’s doppler velocity cannot
be determined. Although L band
does eventually encounter blind
speeds. "you have 1o go to many
multiples of X-band blind speeds
before you reach the first L-band
blind speed.” Hudson asserts. The
TPQ-36 is an X-band svstem. while
the TPQ-37 uses S band.

Scanning. Once the L-band beam
detects an incoming projectile. the
system’s AN/UYK-20 computer de-
termines the projectile’s range. azi-
muth angle. and doppler velocity.
This data is used to position the
phased-array X-band pencil beam
to track the target and to select a
pulse-repetition frequency that pre-
vents the lower X-band blind speeds
from masking the round.

The X-band system develops a
trajectory pattern after several
scans, and the processor also com-
putes the weapon’s location from
the trajectory data. all before the
projectile’s impact. The idea is to
call in a counter-strike quickly—a
goal that may be realized by linking
through a modem the HWLS to the
Army's  Tacfire offensive-artillery
system or to the Marine Tactical
Data System.

The Univac UYK-20 is in volume
production for the Air Force and

Double up. With smaller L-band feed horn
mounted on side of X-band horn, mobile
hostile-weapons-location radar sports two
reflectors, avoids blind-speed problems

Navy. Raytheon points out. and
both the L- and X-band portions of
their system are updated versions of
proven hardware. While a produc-
tion HWLS would cost more than the
TPQ-36 countermortar radar’s pro-
jected cost. Hudson and Bachman
claim that it would be only half the
cost of the artillerv-locating TPQ-
37. The HWLS. however. couldn’t be
operational as soon as the other two
syslems. O

Speech analyzed by
entry-control system

The military is becoming increas-
ingly concerned about protecting se-
cure areas—such as buildings that
house computers with classified in-
formation in the data base. To con-
trol access. the Air Force has been
given the task of developing systems
for automatic speaker, handwriting.
and tingerprint verification that can
be used by all the services. The first
to get a thorough field test is a
speaker-verification system soon to
be installed at Pease Air Force Base,
near Portsmouth. N.H.

An advanced development model,
developed by Texas Instruments
and the Mitre Corp. for the Air
Force Electronic Systems Division,
Hanscom Air Force Base. Mass..
works with four-word phrases spo-
ken by a person sceking access 10
the secure area. It compares them
with a digitized representation of
that speaker’s voice previously
stored in computer memory. If the
speaker passes the test. a door or
gale opens.

Denial. In tests involving more
than 200 persons at Mitre in Bed-
ford. Mass.. the system bettered es-
tablished error rates. says Wolf Ha-
berman. group leader in Mitre's
Security Systems Group. It denied
entry to authorized persons about
1% of the ime and allowed entry by
unauthorized users in less than 1%
of the tests.

A potential user must first enroll
in the system. To do this, he uses a
keyboard to enter his four-digit
identification number., which tells
the TI980B computer that a new
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A New Concept
In Portable Test Equipment

The TEKTRONIX TM 515 Traveler
Mainframe looks like luggage, but
it's really a five-compartment main-
frame that provides power and inter-
face connections for TM 500 plug-in
modular test and measurement
instruments. Typically weighing less
than 32 pounds (with instruments),
it's small encugh to fit under an
aircraf: seat, moisture and dust re-
sistan:, and rugged.

With the TM 515, you can take the
same instruments with you that you
use in the lab . . . and maintain the
same standards in the field. The
case holds five plug-in instruments,
and the covers serve as a storage
area for your accessories. Now you
can concentrate on making mea-

For Technical Data circle 32 on Reader Service Card

surements instead of the logistics of
getting your instruments to the test
site.

You can optimize your system by
selecting from over 35 genetal-
purpose and specialized TM 500
plug-ins. Plug-ins include DMMs,
counters, generators, power sup-
plies, signal processors, logic ana-
lyzer, oscilloscopes, monitors, and
even blank plug-ins for your custom

circuits. Intended application areas
range from digital field service to
medical, from audio/communica-
tions to on-site industrial control
maintenance.

Far more information, contact vour
local Tektronix Field Engineer or
write or phone: Tektronix, Inc., P.O.
Box 500. Beaverton, Oregon 97077,
(503) 644-0161 ext. 5542. in Europe:
Tektronix Limited, P.O. Box 36, St.
Peter Port, Guernsey, Channel
Islands.

TEKTRONIX
- commuttea to
technical excellence
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reference file is being created. He is
then directed by a recorded voice to
speak at least 20 four-word phrases
into a microphone. which are digi-
tized and stored. Adolph Fejfar,
Mitre’s task leader for entry-control
subsystems, explains that monosyl-
labic words with a single energy
peak—usually centered on a vowel-
are used to simplify the time regis-
tration in the computer.

Low-pass filters. an analog-to-dig-
ital converter, and a digital filter
bank process speaker’s stored
phrases, using a technique that im-
proves the signal-to-noise ratio and
emphasizes variations between
speakers. One part of the technique
gives the high-frequency compo-
nents more gain.

When the user wants to enter the
secure area. he again keys in his
identification number, calling up his
reference file for comparison, and is
directed by recorded voice to repeat
one of the phrases. As he speaks. a

HP's 4-year gamble on SOS pays

7§_olid _s—tate

time sample is taken every 10 milli-
seconds. with the reference pattern
for each word totaling 100 millisec-
onds.

The new speech material is digit-
ally processed to get a single nu-
meric representation for a given
time sample, which is compared
with the representation for that
word that’s been previously stored.
As the sampling continues, the com-
puter tabulates the speaker’s score
for all four words, Fejfar says. This
score becomes the speaker’s stan-
dard error for that four-word
phrase.

After the initial field tests are
complete, the Air Force Electronic
Systems Division will develop a sys-
tem specification to be used for
commercial procurement of more
systems. The system. as well as the
handwriting and fingerprint veri-
fication efforts, are administered by
the division’s base and installation
security systems program office. [

off in products, performance

A few years ago. it looked like sili-
con-on-sapphire would satisfy the
quest for a process that would yield
devices with the speeds of bipolar
technology. the densities of n-chan-
nel metal-oxide-semiconductor de-
vices and the low power of comple-
mentary-MOS.

After much investigation and a
few casualties. such as Inselek.
though. most semiconductor makers
have pulled out of the search. The
one exception is RCA Corp.. which
has the only commercially available
SOs memories and is working on an
sos version of its 1802 micro-
processor.

However, one non-semiconductor
company-—Hewlett-Packard Co.
felt that. for it. SOS was a viable pro-
cess—one that would give it an al-
most overpowering competitive
edge across its entire product line.
As a result, it spent four years and
several million dollars on develop-
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ing a proprietary C-MOS-on-sap-
phire process.

Payoff. Now, it looks as if the
gamble has paid off. HP computer-
circuit developers have obtained
two to five times better performance
with sos than with other methods.
For instance, 16-bit minicomputer-
type C-MOS-on-sapphire CPU chips.
with densities in the range of 150
gates per mm=, are operating with
propagation delays of | to 4 nano-
seconds at speed-power products of
0.25 picojoules. Noise margins are
good and are in the comfortable 4-
volt range.

According to Richard Anderson.
general manager of HP’s Cupertino.
Calif.. Data Systems Division, it has
successfully manufactured thou-
sands of circuits using SOS, and has
at least eight large-scale integrated
circuits on the way. The division’s
trump, though. is the 16-bit micro-
processor chip that is equivalent to a

minicomputer CPU and will run with
cycle times in the 100-300-nano-
second range. HP will use a three-
chip set of SOS processor circuits to
build a machine with performance
that will be equivalent to its present
3000 computer.

Why S0S. In the past, it was not
so much developing the process that
was the problem, as it was doing it
in a cost-effective way. Admittedly,
says Anderson, developing SOS has
been an expensive proposition. Not
only is the sapphire substrate, which
acts as an insulator, much more ex-
pensive than the usual silicon wafer,
it is harder to etch. However, HP
executives are convinced that for
high-performance circuits the sOs
systems will ultimately yield lower-
cost circuits than those built with
bulk MOS and 1°L. So far HP’s expe-
rience with SOS indicates that. once
the SOS starting material is firmly in
hand, wafer defect densities are
much lower than those of compa-
rable single-channel and bulk
C-MOS designs.

“Our economics are not the eco-
nomics of a semiconductor com-
pany.” he says. What HP was look-
ing for, says Anderson., was
something that would give its com-
puter products a performance edge
that was several orders of magni-
tude ahead of the competition—
“Something the customer will be
willing to pay handsomely for. and
something hard for the competition
to copy.” O

Microprocessors

Emulation speeds
8080A at Signetics

Using Schottky-bipolar devices, Sig-
netics Corp. is aiming to chip away
at the high-performance end of the
market for the Intel Corp. n-channel
MOS 8080A microcomputer. The
subsidiary of Philips in Sunnyvale,
Calif., will soon begin volume pro-
duction of a Schottky-bipolar emu-
lation of the 8080A and several of
its peripheral devices. To produce
the chips, Signetics will use the ver-
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TEKTRONIX 455— 81745

And the 455 offers the quality, reliability, and service you
expect from Tektronix.

If your application requires higher bandwidth and/or stor-
age, the high performance TEKTRONIX 400 Series offers
6 other outstanding portable oscilloscopes. Bandwidths
include 100 MHz, 200 MHz, and 350 MHz. Also offered
are a fast transfer storage model capable of displaying
single-shot, 100 MHz signals and a split screen, bistable
storage model.

For a no obligation demonstration of how the 455 and
other TEKTRONIX Portable Oscilloscopes deliver per-
formance, convenience, and cost effectiveness for your
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application, contact your Tektronix, Field Engineer. Or for
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Beaverton, Oregon 97077. In Europe write: Tektronix
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sion of Intel’s faster 3000 series that
it second-sources.

What’s more, Frank Brunot, bipo-
lar-microprocessor marketing man-
ager at Signetics, says the emula-
tion—which the company calls the
80E—will achieve system speeds two
to 12 times faster than the 8080A
and will replace it in the high-speed
end of the application spectrum. Al-
though Signetics says this is only 5%
of total 8080A applications, it repre-
sents a $! million market that's
growing at 5% to 10% a year.

Evolution. “When you look at
what's happening in the micro-
processor marketplace, the setup
was a natural one,” Brunot says.

“What we saw was a large group of

systems houses—such as NCR. TRW,
and Sperry-Univac, to name a few-
who use the 8080 in terminal-cluster
controllers, for example. They've
come up with new systems, and they
want to do more things—do more
diagnostics, use more terminals—
and they find the MOS processors
like the 8080 have run out of gas.”

But most of these users have a
minimum of 100 man-years of soft-
ware written for the 8080, he contin-
ues. And they’re faced with the
choice of looking for a faster MOS
processor or going to a mini-
computer. “In either case it would
involve rewriting all their software,”
he says, “throwing 90% of the devel-
opment work on their systems into
the trash can.” A bipolar emulation
like the 80E, he says, offers a third
alternative that gives users the
needed speed improvements and
saves their software. Brunot figures
enough customers will be willing to
pay the 80E’s price of $150 per kit
or board in volume.

Emulation. Each 8-bit array has
its own carry-look-ahead unit so
that the two arrays may operate in-
dependently of one another, he says.
During 16-bit operations of the sort
handled by the 8080A, the two ar-
rays are merged.

Functionally equivalent to a
10-20-chip microcomputer system
consisting of the Intel 8080A central
processing unit, together with Intel’s
8228 system controller, 8224 clock
generator and driver, and 8212 8-bit
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input/output port, the 80E emula-
tion is configured around two inde-
pendent arrays, each containing
four 3002 cpus. The two 8-bit buses
for the processing units are tied to-
gether. and a single control bit from
microprogram memory determines
which data bus is to be enabled dur-
ing a particular instruction.

In contrast to the 500-nanosecond
clock-cycle time of the 8080A. Sig-
netics’ 80E emulation using the
faster 3000-series devices has an
equivalent  microinstruction-cycle
time of 110 ns. The performance ad-
vantages of the 2-bit-slice approach
vary. Brunot says. depending on the
kind of operation that is required
and the number of microinstruc-
tions needed to implement it.

“In some cases, the 80E requires
two to three times the number of
microcycles to do an equivalent op-
eration,” he says. ““But. at worst, the
degradation is still a two-fold im-
provement over the 8080A system.”

In most applications. however. the
same operations can be performed
in fewer cycles. resulting in the in-
crease in speed. O

Peripherals

Tl adds to its
TMS 9900 family

One of the strengths boasted by
Texas Instruments for its 16-bit
TMS 9900 microprocessor is the de-
vice’s communications-register unit.
an on-chip serial port and register
that allows bits. bytes. or words to
be addressed in the input/output in-
terface. Now the firm is backing up
that capability with a family of se-
rial-structured peripherals.

“These circuits will allow the de-
signer to better use the 9900’s inex-
pensive serial 1/0.” says Alan Lof-
thus, TI's TMS 9900 project

News briefs

Hewlett-Packard upgrades its 3000 Series computer

A microprogramed processor and fast 4-kilobit RAMs are two of the major
hardware features of Hewlett-Packard's new 3000 Series Il computers. The
systems are aimed at what Paul C. Ely Jr., general manager of HP's com-
puter group, calls the *‘fastest growing segments of the computer mar-
ket''—super minis, small-business computers, and general-purpose com-
puters. The new models of the 3000 execute 50% more instructions per
second than the earlier 3000 systems. The company announced three new
models: Model 5, with 128 kilobytes of semiconductor main memory, 15-
megabyte disk, 1,600-bit/inch tape, and an HP 2640 cathode-ray-tube sys-
tem console; model 7, with 192 kilobytes of main memory, two 47-me-
gabyte disks and similar tape and console; and the model 9, which differs
primarily in its 320 kilobytes of main memory. Prices of the systems are, re-
spectively, $110,000, $150,000, and $190,000

Another industry peril: gold theft
Since public trading of goid became legal during 1975 in the U.S., elec-
tronic component firms using the precious metal as a plating material have
become prime targets for thieves. While losses so far have not received
wide attention, industry sources say they are on the climb

The latest victim is Viking Industries Inc., Chatsworth, Calif. last month, it
discovered it had been hit for about $250,000 in gold-plated contacts used
in connectors for printed-circuit boards. The annual fiscal-yearend audit
turned up the loss, an official said, which took place sometime since last
October. Although Viking's security measures already were termed extra-
heavy in the gold-plating area. their entire system is being reevaluated

Further complicating the investigation by Los Angeles police detectives is
the compact nature of the contacts. **They all could be packed in a 10-inch-
square box,"" the company official says. "‘There's little question that the
public gold market makes us more of a target than when it had to be sold
through illegal channels. "
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Our Converters

Data conversion is our busi-
ness. Analog-to-digital
converters. Digital-to-analog
converters. Resolver-to-digital
converters. Complete data ac-
quisition systems.

We make themall. Over 200
standard and milrange de-
vices. 0°Cto 70°C. —25°Cto
85°C. —55°Ct0 125°C. The
broadest line of data conver-
sion products in theindustry.

Converters buil! to meet the
tightest specs. With guaran-
teed linearity and accuracy.
Incomparably stable. Totally
adjustment-free. Compactly

packaged. Hermetically sealed.

And, competitively priced.
Every one of our products is
100 percent tested. Each cir-
cuit is functionallv laser-
trimmed to eliminate the need
for zero and gain adjustments.
Our resistor networks have
been life-tested for more than
5,000,000 unit hours at 125°C

with a typical ratio shift of
less than 0.001 percent per
1,000 operating hours. Net-
work tracking characteristics
are guaranteed at 1 ppm from
—55°Cto 125°C. Performance
no competitor can best. That’s
why our converters stay tough
.. .everywhere!

DAC-80. 12-bit binary or
3-digit BCD digital-to-analog
converters for $19.50 in quan-
tities of 100. Compactly pack-
aged. With theirown internal
reference supplies and voltage
output operational amplifiers.
And, anonlinearity of £
LSB.

MN7100. A complete eight-
channel, 8-bit data acquisition
system that sells for $140in

....Everywhere

quantities of 100. Measuring
only 2.14 x 1.16 inches. this
tiny hermetic DIP has a
throughput of 90 kHz, is one-
fortieth the volume of a modu-
lar system, and uses one-third
the power — 1.2 watts.
MN7200. The first low-cost
8-channel, 14-bit resolver-to-
digital converter that combines
microprocessor and advanced
data conversion technologies.
Priced at $1.750 in unit quan-
tities. Completely adjustment-
free, the MN7200 has an accu-
racy of four minutes or less
overthesystem’s 0to 70°C
temperature range.

From basicresistor networks
to packaged systems, one of
our conversion products is
ready to go to work for you.

WMICRO NETWORKS CORPORATION

324 Clark Street, Worcester, Massachusetts 01606 Telephone 617 852-5400
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SCIENCE.SCOPE

Pictures from NASA's Landsat-1 satellite are helping Alaska's natives --
some 100,00C Indians, Eskimos, and Aleuts -- select the best lands from the
99 million acres set aside for them from the federal public domain. Doyon,
Ltd., one of 12 regional native corporations, asked the University of Alaska
to recommend the best land in a vast, roadless tract in central Alaska.
Using the Landsat pictures and the limited ground and aerial data available,
university scientists mapped seven million acres. The maps show potential
farm land, marketable timber, and hard-rock mineral deposits. The Landsat
pictures were taken by the Hughes-built multispectral scanner.

More than 20 countries have selected the U.S. Army's TOW (tube-launched, op-
tically-tracked, wire-guided) missile as their infantry heavy assault arti-
tank weapon. Hughes/Tucson has produced more than 120,000 TOWs to date.
Test firings from 150 lots -- governed by the Army's rigid '"fly before buy"
program -- have resulted in 100 percent acceptance. Missile reliability in
all firings, foreign and domestic, is 97.6 percent. TOWs fired from U.S.
Army AH1Q Cobra helicopters have been equally reliable. TOW can also be in-
stalled in several other helicopters, foreign and domestic.

The Smithsonian Institution's new National Air and Space Museum in Washing-
ton, D.C., will have an automatic central control system manufactured and in-
stalled by Hughes' microelectronic products division. The high-speed, wide-
bandwidth system will control exhibits, fire safety, security, environment,
remote inquiry and display terminals, and two-way closed-circuit television.
It also will transmit 464 channels of high-fidelity audio to locations
throughout the museum for individual exhibit sound tracks and visitor infor-
mation announcements.

Engineering opportunities at Theta-Com, a Hughes subsidiary which manufac-
tures microwave and VHF-distribution equipment for the CATV industry, include:
CCTV Applications Engineer experienced in security surveillance applications,
to prepare proposals, design installations, supervise construction. Some
travel....Microwave Relay Equipment Design Engineer, intermediate level....
Experienced Digital Communications Engineer. All positions require BS or
higher degre=. Send resume and salary history to: Director of Engineering,
Theta-Com, P.0. Box 9728, Phoenix, AZ 85068. An equal opportunity employer.

A new type of high-voltage DC circuit breaker -- the first to be placed in
commercial operation -- will be designed and built by Hughes Research Labora-
tories under contract to the Electric Power Research Institute. The breaker
will be installed in the Pacific Intertie system. It will permit automatic
transfer of current from an earth-return mode (which is used when statiom
equipment of one pole of the normally bipolar system is rendered inoperative)
to a metallic-return mode. The disconnect switch the Hughes breaker will re-
place requires about an hour to make this transition, during which the Inter-
tie system is completely shut down.

Creating a new world with electronics
FEE= o e = = oS - ]

' HUGHES

HUGHES AIRCRAFT COMPANY
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manager in Houston. While the
9900 can handle faster parallel
transfers, such as direct LIS
cess and memory-mapped 1/0s. *“no-
bodv else ofters a mlcroprocessor
with a serial port.” he explains, s
we're concentrating initiallv on pc-
ripherals for serial 170 transfer.”
The 9900’s communications regis-
ter unit, adapted from TI's mini-
computer family, will take 16 bits in
or out of the microprocessor in 17
microseconds—about a third as fast
as the simplest parallel-transfer
scheme. But the serial transfer can
be implemented for about a third
the cost of a memory-mapped 170,
and about a tenth that of direct-
memory-access transfers. And the
register unit is fast enough for inter-
facing keyboards, displays. data
converters, floppy disks, and some
hard-wired logic. Lofthus says.
Coming soon. The new parts, all
aimed at replacing multiple-pack-
age TTL designs, include:
® The 9901 programable interrupt
and 170 chip, with samples available
next November. The single S-volt
chip includes seven 170 ports and six
individually maskable interrupt-
request lines. The 40-pin dual in-
line package contains an interval
timer and nine programable lines
that can be used for either function.
® The 9902 universal asynchronous
and 9903 synchronous receiver/
transmitters. The [8-pin UART,
available late this year, will feature
programable data rate (from 75 to
76.800 bits per second). character
length (5 to 8 bits), stop bits, and
parity. The 20-pin 9903 is similar,
with programable sync register, and
will support bi-sync and synchro-
nous data-link-control communi-
cations protocols. Both contain on-
chip interval timers (64 to 15,384
microseconds).
® The 9904 one-chip clock gener-
ator. a low-power Schottky part
needed for the 9900°s four-phase
clock. Sampling starts this summer.
“These are all serial devices, not
bus-oriented, and as such, their ap-
plication will be limited to the
9900.” Lofthus says. “There are any
number of circuits that take advan-
tage of a bus-type structure; they
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can be adapted to the 9900 for the
faster parallel-transfer schemes.” Ti
does plan, however, to develop its
own bus interfaces for the 9900
where they are needed. he says. [
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Mask combines
metal, emulsion

Photomasks for integrated-circuit
production are normally one of two
types: a photo emulsion on a glass
plate or a hard-surface chrome
mask. Now. scientists at the Central
Laboratory of Photoprocesses of the
Bulgarian Academy of Sciences
have developed a third type of
photomask which combines the op-
tical qualities of an emulsion mask
with the long life of a chrome mask.

The new photomask starts out as
a sandwich structure—photoresist,
an isolating layer of Alvanol, and an
evaporated silver bromide photo-
sensitive layer built up on a chrome-
clad plate. This light-sensitive layer
is optically homogeneous, and its
Rayleigh scattering is much less
than in emulsion-type masks so that
it can record micrometer- and sub-
micrometer-sized details more
sharply. Again because of negligible
scattering, the silver bromide layer
is less sensitive to overexposure.
which with emulsions often coarsens
details.

Processing of the mask. which is
of the projection type, starts with ex-
posure of the plate by a multichan-
nel repeater with a standard light
source. The silver bromide layer is
developed. dipped in a stop bath
and then rinsed in distilled water.
The developed silver serves as a
master mask for the photoresist. Af-
ter drying, the material is exposed to
ultraviolet light. and then the inter-
mediate isolating layer along with
the remaining silver bromide pat-
tern is removed by dipping the plate
in acetone or cyclohexane.

The resist-patterned chrome plate
is then ready for conventional pho-
tolithographic processing. The final
metal image. depending on the

CABLES,
CIRCUITS,
CONNECTORS -
HUGHES PUTS
IT ALL TOGETHER.
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Were the company that |
total interconnection capatilif

—in flat cable, flex circuits and
connectors. And weve had
more experience designing the
for high technology apglicatic

But we do more than
design them tc work togetter
we also put them together for
you in special assemblies

So call the people y
con ceunt on. Call us
(714) 549-5701. Or write
17150 Von Karman Avenue
Irvine, CA 92714

HUGHES AIRCRAFT COMPANY
CONNECTING DEVICES DIV,

We crack the tough ones.
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Save yourself a headache,
specify versatility
with the Airpax “76”digital tach.

The Airpax “76” Series tach sat-
isfies your needs for a wide range
of functions.

It can handle anything from
simple accumulation, to speed, to
sophisticated ratio functions.

The ‘76"’ offers you additional
features like overspeed and under-
speed protection, input switching,
adjustable clock rates, even current
or voltage outputs.

Rugged enough to
withstand just about
any industrial en-
vironment, the

i

76" is designed for easy panel
mounting. And the price is competi-
tive, even compared with less ver-
satile digital tachometers.

Look into the “76.” A digital that
can do it all and do it well.

For more information, circle our
number on the reader service card.
If you're pressed for time, give us
a call. We're standing by, ready
to help you.

AIRPAR

Controls Division
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,,,,,
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/
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S

6801 W. Sunrise Boulevard, Fort Lauderdale, Florida 33313 (305) 587-1100

Other Divisions:

Circuit Breakers and Glass Seals, Cambridge Division, Cambridge, Md.
Broadcast T.V. Equipment, American Data Corp., Huntsville, Ala.

Circle 40 on reader service card
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combinations of positive or negative
silver bromide and positive or nega-
tive photoresist used. may be either
a positive or a negative copy of the
original artwork. O

] Solid state
CCDs go into
digital processing

Although charge-coupled devices
have primarily been used as digital
shift registers or analog delay lines,
a program at TRW Systems Group is
using them to perform digital com-
putations and logic. And when fab-
rication is completed sometime next
year. a single ¢CD chip slated for
military application will perform
fast Fourier transforms for recursive
filtering and even more complex sig-
nal processing.

According to Thomas A. Zimmer-
man, section head for development
and applications at the Redondo
Beach, Calif.. Microelectronics Ar-
rays department, testing the individ-
ual functions that will make up the
chip has already been completed.
He points out that the FFT configu-
ration would satisfy applications in
sonar. radar, communications. and
voice processing.

Hardware on the chip includes
three 16-bit adders and four 16-by-
16 multipliers, and except for out-
put buffers. everything on the chip
is a charge-coupled device. The buf-
fers could be built with bipolar or
metal-oxide-semiconductor devices
in order to achieve a high enough
current-drive capability.

Present chip dimensions—350 by
300 mils overall-will be mini-
aturized as the program proceeds.
Zimmerman says. The chip is based
on 7.5-micrometer photolithog-
raphy. two-level metal inter-
connections. and standard two-
phase cCD design.

“We believe the chip’s signifi-
cance lies in the improvements that
CCD technology permits in both
packing density and speed-power-
product ratios over n-channel MOS
and bipolar integrated-injection

Electronics/June 10, 1976

logic.” Zimmerman explains. The
chip has five times the packing den-
sity of the n-channel MOS that per-
forms an equivalent function and 10
times that of bipolar. he asserts. In
speed-power-product terms. the
CCD unit, operating in the 1-10-
megahertz range. holds a 10:1 edge
over n-MOS and as much as that
over I-L at the higher speeds.

Serial correlator. A typical signal-
processing function, where the chip
would be used as a serial correlator,
illustrates one of the simplest of its
operations, since only two multi-
pliers are needed. Zimmerman says.
Here. the FFT provides two simulta-
neous serial correlations by accumu-
lating the product of two input vari-
ables. This function would be useful
in communications where in-phase
and quadrature signals are to be ob-
tained.

In addition, the chip's computa-

tional capability allows a number of

other uses once control signals, gat-
ing, and timing sequences are pro-
vided. Thus, it could be applied as a
two-pole. recursive digital filter: a
single-pole, time-multiplexed, recur-
sive digital filter. or a lattice. digital
filter-analyzer and synthesizer for
voice processing.

Despite the abilities of CCD tech-
nology in computational digital
logic devices, their development lag-
ged until TRW’s program began sev-
eral years ago, Zimmerman says.
Soon after, the Navy started its
funding. Development of CCDs by
semiconductor firms was directed
into memories and imaging devices
that paid off commercially sooner.
And the services themselves were
focusing on analog applications.

To achieve acceptable speed with
the technology, limited by the basic
nature of the charge-transfer prin-
ciple, TRW resorts to “pipelining.”
Zimmerman points out that this is a
fairly common technique that
moves data through the circuit in a
serial fashion. New data is entered
before previous results appear at the
output. Thus, the output data rate is
determined by a delay of only 1 bit
rather than the 16 bits being pro-
cessed. This allows operation at up
toa 5 megahertz rate. O

|

For high-density
CMOS/LSI circuits

Call Hughes
(714) 548-0671

1,021-channel Digital
Frequency Synthesizer. 5V
supply, 5 MHz input. (HCTR 0320)

1
Decade Counter/Latch/
Decoder/Driver. Up/down,

2 MHz, 5V operation, 7-segment
output (HCTR 0200)

4 Decade Counter. Up/down,
2 MHz, BCD outputs (HCTR 4010)

4-Decade Counter. | MHz,
BCD outputs. (HCTR 6010)

Custom MOS designs. Use our
experience in MOS/LSI circuits
to meet unusual
requirements like
wide supply varia-
tions, high speed,
ultra low power,
differential amp-
lifier input, RC
oscillator and
crystal oscillator. (Ask for
custom MOS brochure).

Call number above or write
to 500 Superior Ave., Newport
Beach, CA 92663.

Custom MOS Designs.
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HUGHES AIRCRAFT COMPANY

Solid State Products Division
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Introducing the first microcomputers
tough enough to survive in the real industrial
world. And, at a price you can afford.

The PCS 180 Series. From single board mi-
cros for under $300* to packaged systems with
integrated CRT and full ASCll keyboard for
$995*. Microcomputers that won’t cook in
sealed enclosures. With memories that stay up
when the power goes off. No one can beat the
price. No one can best the performance.

PCS 180s are designed for dirty, corrosive
environments. Gathering, analyzing, and sorting
data. Monitoring instruments. Starting, stop-
ping, and regulating events. Even communicat-
ing with other computers. No matter what the
application, there’s a PCS 180 ready to puton
its hard hat and go to work for you.

SUPERPAC 180. The most advanced
general-purpose microcomputer on the market
today. Priced at $995*, the SuperPac 180 gives
the system builder both full ASClIl keyboard
and CRT display capability in asingle, low-cost
attractive package. Desk-top or rack-mounted,
SuperPac 180 includes a PCS 1806 microcom-
puter, as well as a four-slot chassis, power sup-
ply, and self-contained keyboard and CRT con-
trol unit. The SuperPac 180 provides 16 lines of
16 or 64 characters, 1024 directly addressable
character locations, programmable cursor, blink,
and reverse video capabilities.

MICROPAC 180. A low-cost, rack-
mountable industrial microcomputer system
priced at $695*. The MicroPac 180 includes a

is not important and where more memory is re-
quired, PCS offers the 1806 with 1K bytes of
RAM and provisions for 7K bytes of EROM/
ROM. All for $265*.

Both microcomputers are available with stan-
dard four, eight, and twenty slot chassis with
power supply at prices starting at $450*.

All PCS microcomputers offer a full range of
peripherals designed to enhance program de-
velopment and support production systems. PCS
software permits easy * ‘trouble shooting’’ and
saves programming time by eliminating much of
the duplication and repetition that program writ-
ing often involves.

Whether you’re an OEM or end user,
whether you buy in small, medium, or large
quantities, PCS offers a cost-effective solution
to your automation problem. Equipmentin
modular construction that makes configuring,
changing or expanding a system easy, economi-
cal, and trouble free.

PCS systems — a new era in process control.

* Please send me more information about O PCS single board :
* microcomputers [J the micropac 180

: O Please have a salesman call.

PCS 1806 microcomputer, as well as a four-slot : Name Tite

chassis, power supply, and industrial front panel : Comp: :

with on-off switch and status indicators. : e T ) o
PCS 1810. A single board micro with 256 : Street S _ S

bytes of CMOS RAM, plus provisions for up to -

1K bytes of RAM and 3K bytes of EROM/ SO State ———

ROM. The PCS 1810 features power fail/auto : Telephone R

restart and built-in battery backup that can sup-
port the CMOS RAM for up to 10days. The unit
also includes a crystal-controlled clock, 16digital
inputs and outputs, a serial I/O port, a tri-state
bus port, and DMA capability. All for $290%*.
For applications where built-in battery backup

Process Computer Systems, Inc.
5467 Hill 23 Drive, Flint, MI 48507  313-767-8920
TWX-810-235-8667

*In quantities of 50
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Checkmated by
high pushbutton
switch cost?

Distributors For Three New
Ways To Cut Switch Costs

The three new Centralab Pushbut-
ton Switch products shown below are
now available from Centralab Push-
button Switch Distributors. They're
low-cost money savers, and yet they
offer the same high-quality features
of all Centralab switches.

You can get these new products,

custom assembled to your specifica-
tions, from our factory trained Distrib-
utor Switch Specialists.

Contact your Centralab Distributor,
listed at the right. for complete
details. Ask for a copy of Centralab’s
New Pushbutton Switch Catalog,.
Series No. 301.

Visual Display in a Non-Lighted
Switch status indicator button adds visual
display to non-lighted Centralab

switches. The button, with a
unigue fluorescent display, uses

reflected ambient light to
indicate switch status.

6 display colors. Black or
chrome plated buttons.

140° peripheral viewing angle.

% 5-amp Pushbutton
Line Switch

UL listed for TV-5 rat-

ing: 120V, 5A, 78A

peak inrush current. Accepts all Centralab

button options.

pr-COSt DISTRIBUTOR PRODUCTS
Lighted P
Pushbutton Switch F=—r—Y
T-1%, wedge base lamp = -
brings cost down. New —}
options increase harmo- e

nized panel aesthetics. Flat

or recessed lenses. 8 lens colors. CENTRALAB

Electronics Division
GLOBE-UNION INC
5757 NORTH GREEN BAY AVENUE
MILWAUKEE, WISCONSIN 53201

15mm or 20mm spacing. Switch
assemblies to 13 stations.

44 Circle 44 on reader service card

PUSHBUTTON SWITCHES
CHECK YOUR CENTRALAB

FOR LOW-COST
DISTRIBUTOR.

CALIFORNIA

Kierulff Electronics. Inc
Los Angeles
213/685-5511

Kierulff Electronics. Inc
Palo Alto
415/968-6292

Kierulft Electronics. Inc
San Diego
714/278-2112

COLORADO

Kierultt Electronics. Inc
Denver

303/371-6500

FLORIDA

Hammond Electronics
Orlando
305/849-6060

INDIANA

Radio Distributing
Co.. Inc

South Bend

219 287-2911

MASSACHUSETTS
Sterling Electronics
Watertown
617/926-9720

MINNESOTA

Gopher Electronics Co
St. Paul

612 645-0241

NEBRASKA
Radio Equipment Co

Omaha
402/341-7700

NEW YORK
Electronic Equipment
Co.. iInc

Hempstead
516'538-5510

Peerless Radio Corp
Lynbrook. L.I
516/593-2121

Summit Distributors. Inc
Buffalo
716/884-3450

NORTH CAROLINA
Kirkman Electronics. Inc
Winston-Salem
919/724-0541

OHIO
ESCO Incorporated

Dayton
513/226-1133
Pioneer-Standard
Electronics. Inc

Cleveland
216/587-3600

PENNSYLVANIA
Cam/RPC Industrial
Electronics
Pittsburgh
412/288-2600

Herbach & Rademan. Inc
Philadelphia
215/426-1700

Pyttronic Industries. Inc
Montgomeryville
215/643-2850

TEXAS

Southwest Electronics Inc
Stafford

713/494-6021

WASHINGTON
Almac/Stroum Electronics
Seattle

206/763-2300

ISOSTAT LICENSED
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NATO to start
F-16 production
before final approval

Navy’s CMS-2 leads
DOD competition for
a common language . ..

.. . as Navy names
four packages
for tactical use

Electronics/Juns 10, 1976

Washington newsletter

European production of the F-16 lightweight fighter for the North Atlantic
Treaty Organization will begin later this year—months before the Penta-
gon’s scheduled approval next January of U.S. production tooling and
close to a year before full U.S. production by General Dynamics Corp.
is authorized in September 1977. *There is really no risk involved,’” says
program director Lyman Josephs of General Dynamics, ‘‘since the F-16
is essentially a tuned-up version of the prototype YF-16, which already
has been thoroughly tested with over 750 hours of flying.”’

The longer lead times required to set up the Belgian and Dutch production
lines—as much as a year longer than the U.S., says Josephs—make the
early go-ahead necessary to meet the NATO delivery schedule of 348
planes. Current U.S. policies, Josephs says. *‘do not recognize these facts,
and it i1s causing some anxiety among the more doctrinaire officials in the
government.”” Josephs denied a published report that NATO is having
problems lining up qualified European avionics suppliers for the plane and
that General Dynamics plans to bring any of the NATO F-16 avionics
business back to the U.S. as a result.

The Defense Department is running economic trade-off studies on three
candidate languages from as many services for selection as the single
higher-order software of the future known as DOD-1 [Electronics, Dec.
25..1975. p. 52].

Some insiders contend that the Navy’s CMS-2, originally developed for
use with Sperry Univac division’s AN/UYK-7 system, is leading the
competition for selection within 12 to 18 months as the Pentagon’s answer
to demands for a single tactical system language to hold down software-
hardware cost ratios. which now run to 8:1. Competing with CMS-2 are
the Air Force’s Jovial and the Army’s Tacpol.

Until selection of DOD-1, which might very well be a derivation of all
three competing systems. the Navy says it will standardize on four high-
order languages for tactical use. To enforce its program throughout an
estimated 60 combat-computer systems. the Navy plans establishment in
the Naval Materiel Command in Washington of ‘‘a single office for
compiler-configuration management to ensure that variations of basic
language do not occur.”” So says the Navy's H. Tyler Marcy, assistant
secretary for R&D. who says CMS-2 will be used for tactical ship and
airborne applications.

The language for automated test equipment will be Atlas. originally
developed for the avionics test system known as VAST, while the third
standard language will be SPL/1. the Navy's newest and first adopted for
acoustic-signal processing. To cut software support and transport costs,
Marcy says. the Navy plans to standardize on Fortran as its single soft-
ware-support language for all of its operating systems.
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Washington commentary

Lyman Josephs’ lesson in management

Federal frustration with the costs and perform-
ance of some of its major weapons systems and
their contractors is well known. Hardly a week
goes by that some member of the Congress
doesn’t charge the Pentagon or one of its con-
tractors with failure to perform as promised. The
charges are invariably picked up and dissemi-
nated by the press—sometimes incorporating
the defendant’s response, sometimes not.

The frustrations of contractors with their
Federal customers, on the other hand. are less
well known. Criticizing the customer is more
than bad form. It is bad for business. Thus
specific corporate criticisms of Federal failures
in system management are rarely voiced pub-
licly. no matter how valid.

Fort Worth’s exception

One refreshing exception to the latter rule
occurred in Dayton, Ohio. last month when
General Dynamics Corp.’s Lyman C. Josephs
addressed the closing luncheon of the National
Aerospace and Electronics Conference. A cor-
porate vice president of GD, Josephs functions
as both deputy general manager for the com-
pany’s Fort Worth division and as director of
the company’s F-16 lightweight fighter program
for the Air Force and for NATO.

Josephs is a plain-spoken person who might
casily be mistaken for a Marine Corps general.
“*When he says, “jump’.”’ says one of his Fort
Worth subordinates, *"the only question anyone
asks is "How high?"** But Josephs is also known
and respected within his organization for sup-
porting his managers. **The program manager.”
he argues, *“must be the man whose decisions
are upheld by higher authority. even when he
is slightly wrong. It should be up to the func-
tional specialist to justify his position against
the program manager’s decision. rather than the
other way around.™

Self-protection

The failure of the military to grant its project
chiefs freedom to manage and then support their
judgments is Josephs® biggest frustration.
**There has been a lot of talk since Dave Pack-
ard’s days'" as deputy secretary of defense of
the need ‘*to loosen the reins on program man-
agers and give them the authority they need to
run their programs.’” But. he adds. *“the subtle
program difficulty is that they don’t get the
support they should.™

Why the failure? **The trouble in the mili-
tary,”’ says Josephs, *'is that there are too many

people busy protecting their'” careers by writing
covering memos when critical choices must be
made. "Too often a functional specialist will
write a memo for the file in such a way that
a program manager has no choice but to cave
in or risk missing a promotion.”” The conse-
quence, Josephs contends, *‘leads inexorably to
cost growth. schedule problems. and unneces-
sary gold-plating. 1 spend more of my time
fighting off people like this on the F-16 program
than I do most anything else.™”

The performance of General Dynamics on the
F-16 program thus far suggests Josephs is win-
ning most of those tights. The two-plane proto-
type program. he says. was completed on
schedule and within the $37.9 million ceiling
price. ““General Dynamics closed its books at
the end of the program with earnings of ap-
proximately $2.1 million for all that activity.™
he revealed.

The winning management approach to the
F-16 program is one Josephs calls **the matrix
system’" in which *“the program director had
all the authority and responsibility for execution
of the prototype program which the chief exec-
utive of the corporation had.”” By using experi-
enced personnel in building the matrix. the F-16
managers were permitted to make their own
technical and business decisions without the
necessity of checking with higher authority—a
time-consuming process. ““The principle we
used was that decisions were audited by higher
authority after the fact to avoid delays.” Josephs
explains. “*We found that very few decisions
required change.’” When the program moved to
full-scale development, Josephs took *“the same
team that had done the prototype and expanded
it. but the core people were still there.™

Return to basics

There are some fundamental lessons worth
learning again in the management principles
adopted by Lyman Josephs for the F-16 pro-
gram. They sound simple. of course, no more
than common sense coupled with a willingness
to delegate authority and responsibility
throughout the program’s management chain.

But the unfortunate fact of life is that these
fundamentals have become the exception rather
than the rule within the management structure
of many military weapons programs. And until
more contractors insist, like Lyman Josephs. on
their restoration. congressional critics of mili-
tary management will continue to find multiple
targets of opportunity. —Ray Connolly
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Sprague puts more passive% co!npofpenf
families into dual in-line packages
than any other manufacturer. ‘

Call Sprague First!

T

DIP
MULTIPLE
TANTALUM CAPACITORS
M

3

OpCalaCatalnlnl

Solid-electrolyte tantalum
capacitors with 2 or 4 sec-

tions per package. 8- or
16-pin configurations. Stan-
dard ratings are 6.8uF @
35V, 15uF @ 20V, 22uF @
15V, 33uF @ 10V. Capac-
itance tolerance, =20%.Op-
erating temperature range,
—55C to +85C. Write for
Bulletin 3542 or circle 91
on reader service card.
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o
MULTIPLE
CERAMIC CAPACITORS

N
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Monolythic® construction
. alternate layers of ce-
ramic dielectric material and
metallic electrodes are fired
into a solid homogenous
block. 2, 4, 7, or 8 capacitor
sections per package. Stan-
dard ratings, 18 pF to 0.1 uF
@ 100V. Capacitance toler-
ance, +20%. Write for Bul-
letin 6242 or circle 92 on
reader service card.

I
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DIP
TANTALUM/CERAMIC
CAPACITOR ASSEMBLIES
7] sLaL ':HT
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Solid tantalum and Mono-
lythic® ceramic alternatirg
isolated sections. Choice of
4 or 8 sections per package.
Standard tantalum ratings,
6.8 uF @ 35V, 15uF @ 20V,
22uF @ 15V, 33uF @ 10V.
Ceramic ratings .01, .047,
AuF @ 100V. Cap. tol,
+20%. Write for Engineer-
ing Bulletin 6642 or circle
93 or reader service card.

DIP
RESISTOR/CAPACITOR
NETWORKS

(1 of 3 designs)

Metanet® metal-film resis-
tors and Monolythic® ce-
ramic capacitors in bypassed
pull-up, R-C coupling, speed-
up, and active terminator
networks. Resistor ratings,
100 to 68009 with 125mwW
power dissipation. Capacitor
ratings, 100 pF to .01 uF @
100V. Write for Engineering
Bulletin 6612 or circle 94
on reader service card.

D
MULTIPLE
METAL-FILM RESISTORS

b OpCalatatalnlnl

Noble metal film resistors
encased in protective glass.
Choice of 7 or 8 resistors
per 14- or 16-pin package.
Resistance values, 50 to
100,00042. Power dissipation,
125mW. Standard resis-
tance tolerance, +5%. Op-
erating temperature range,
—55C to +70C. Write for
Bulletin 7042 or circle 95
on reader service card.

|
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D
PRECISION RESISTOR
NETWORKS
neGunioinYolgiy
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OpCalylatafglet
{1 of 5 designs)
Noble metal film resistors
in pull-up, pull-down, inter-
facing, and terminating con-
figurations, for applications
requiring repetitive resis-
tance patterns. 14- or 16-
pins. Up to 28 resistors per
package. Individual resistors
from 50 to 100,000¢). Dissi-
pation, 125 mW. Write for
Bulletin 7042 or circle 96
on reader service card.

DIP
MULTIPLE
PULSE TRANSFORMERS

St

Calal k!'{;ﬂ;ﬁ?

(1 of 2 designs)

Four transformers in 16-
pin package. All cores have
exclusive protective coating.
Inductance values from 10
to 1000uH. ET product val-
ues of 5 volt-usec. Choice of
four turns ratios . . . 1:1, 2:1,
3:1, 4-1. Operating temper-
ature range, 0 C to 70 C.
Write for Engineering Bul-
letin 40400 or circle 97 on
reader service card.

Popular Types Now Available OFF{-TH E-SHELF From Your Spragjue Industrial Distributor.

For complete technical data, write for any of the above-mentioned
Engineering Bulletins to: Technical Literature Service,
Sprague Electric Company, 35 Marshall Street, North Adams, Mass. 01247.

P
TAPPED
DELAY LINES
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T
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Oplalntatintinl

50VDC. Operating

for Bulletin 45004 or circle
98 on reader service card.

Lumped constant delay
lines . . . ideal for timing and
pulse synchronization cir-
cuits. 14-or 16-pin packages
with delays of 50, 100, or
150 nanoseconds at a char-
acteristic impedance of
1009. Working voltage,
temp. |
range, 0C to 470C. Write

4s-4145

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS
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SPRAGUE

THE MARK OF RELIABILITY
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“Power FE1s
bipolars in the next

tree, and the simplest active
devices to use today. But «3‘3
until Siliconix developed...{* .
a25-watt VMOS power |

FEL youcouldnot ,, ¢,

take advantage of K
that simplicityin ;5%

digital drive, power 75
supplies, servos, |
motor control and most
other high current

switchingand s
linear circuits) % %%

e



five years.

SOURCE

“Historically, designers have had to use Darlington
bipolar devices to control high currents. But FETs have the
advantage in other respects. They operate with near zero
input current, are easier to bias, and are not susceptible
to secondary breakdown, thermal runaway, or current
hogging, and exhibit no minority carrier storage time.

“With Siliconix’ new vertical MOS (VMOS) tech-
nology, the current control problem is solved. Cur new
VMP 1 MOSPOWER™ FET switches 1 ampere in 4 nano-
seconds and performs excellently at 2 amps.

“In a VMOS transistor, current flows vertically from a
source region at the top of the chip to a substrate drain.
This construction multiplies current density through the
channel and enhances high speed switching performance.

“Digital designers will find the VMPseries as easy to use
as a gate. It requires no interface circuit design, can switch
faster than TTL and, because FETs are voltage-controlled,
it requires negligible input current. For example, CMOS
can easily control an ampere of drive current with a single
VMP. When multiple devices are used in parallel, they
share currentinstead of hogging it.

“In switching supply regulators, since the VMP series
has effectively no minority carrier storage time, switching
speeds can be greatly increased offering drastically
improved efficiencies.

“Analog control designers can avoid thermal runaway,
eliminate preamplifier stages and achieve highly linear
control. A high input impedance and low leakage (typically
200 nanoamps or less) gives the current gain equivalent of
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nearly infinite bipolar beta. Transfer characteristics are
linear from 200 milliamps to over 2 amps.

“In anv application that requires drive power, VMOS
means economy, simplicity and reliability’’

BREAKDOWN R S MA ]
RN S5 VOLTAGE AT AMP "
25 Watts TO-3 Package

‘ VMP 11 35 Volts 1 8 Ohms

VMP 1 60 30 l
VMP 12 90 40

‘—_ 4 Watts. TO-39 Package j

VMP 21 35 Volts 200hms
VMP 60 30 {

l VP 22 90 l 45

To order the VMP series, contact our franchised dis-
tributors: Components Plus, Cramer, Elmar, Hamilton/
Avnet, Pioneer, Quality Components or R. A E. For more
details, cali or write Siliconix, 2201 Laurelwood Road,

Santa Clara, CA 95054, (408) 246-8000.

FSiliconix incorporated
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New:tone receiver
hybrids from Beckman.

/
/ ' \ ‘ If you're into tone receiver applications, here’s a smaller.

more economical solution for your designs.

Beckman Series 883 Telephone Tone Receiver Hybrids,
available off-the-shelf as individual modules or as
preassembled systems.

First, they give you up to 75% space savings over
conventional tone-receiver systems. They're so much
smaller because we use hybrid technology. And each
whole subsystem fits on one standard 472" x 6" PC

board. Picture it: your entire system cut to Y of the

conventional size.

: Then, you save money. That’s because Series 883 is
pretested, calibrated, and pretuned to meet tough Bell System

performance requirements. And you also save on design,

engineering, production and inventory costs.

Series 883 hybrids are perfect for telephone central office or PBX tone

receiver applications. And, with proper interfacing, they can turn standard push-button

phones into computer terminals for banking, accounting. security, and other signal

communications systems.

Find out more about these excellent, ;1 1633Hz __i“"; \
space-saving hybrids now by calling i er —
Beckman Helipot Division, (714) 871-4848, g ERACLAC o W PV

xt. 1776. v
Ext. 17 | 13361 L DETECTOR | —

HIGH —
BA(IS‘JD —  1209Hz ’—r

FILTER R —

DIAL DUAL BAND PASS
JORE “IMITER L FILTERS
FILTER T

1Nd1NO (LHDI13) NIAIS 40 OML

BAND L 9011z
FILTER ML a
852Hz | QAD —
DETECTOR
{ 770Hz ] I~

—  697Hz

BECKMAN’

HELIPOT DIVISION
If you need hybrids, you should know about Beckman.
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Electronics international

German post office broadcasts uniform
field with wedge-shaped TV antenna

The West German post office has
developed an antenna, somewhat
like an inverted snowplow blade.
that is said to broadcast television
signals at microwave frequencies
with much better radiation charac-
teristics and signal coverage than
standard antennas. An example is
now atop a tower in West Berlin for
use in a |2-gigahertz Tv-trans-
mission system.

To ensure uniformity of the signal
and maximize transmitting power.
more power must be radiated
toward the far reaches of the an-
tenna’s coverage. This compensates
for the fact that, with increasing dis-
tance from the antenna. the radi-
ation density becomes smaller.

Angles. Assuming the antenna to
be at the center of a circular, flat,
obstacle-free area. a constant field-
strength distribution is possible if
the vertical-radiation pattern varies
as the cosecant of the angle of de-
pression below the horizontal and if
there is a horizontal omnidirectional
pattern. This antenna produces
these radiation characteristics.

Developed by a team led by Her-
bert Thielen, the antenna has been
successfully tested at the Darmstadt
research institute of the post office.
For omnidirectional signal radi-
ation, the antenna would consist of
six reflectors, arranged in the form
of a hexagon. In the West Berlin ap-
plication it covers only a 100" sector,
so there are only two reflectors. cach
with its own horn feed.

Computer determination. The re-
flector shape. which approximates
the ideal cosecant shape, was deter-
mined by a computer calculation
and optimization process, Thielen
says. Vertically. it has a curved sur-
face. but horizontally. it has a
straight surface. The top-to-bottom
distance of the reflector is 1.25 me-
ters, with top and bottom widths of
1.6 and 1.05 meters. respectively.

The light-weight antenna was

Electronics/June 10, 1976

built by Gruenzweig und Hart-
mann. The center is a honeycomb-
structured aluminum layer. with
glass fiber-reinforced plastic layers
on ¢ither side. The reflecting surface
is coated with copper foil less than
200 micrometers thick. The antenna
gain is between 17 and 19 decibels-

more than 7 dB higher than the gain
of conventional TV signal-distribu-
tion antennas.

_ Great Britain

System keeps track
of fleet vehicles

An automatic vehicle-location sys-
tem based on a microprocessor can
place a vehicle within 33 feet of its
actual location, according to the de-
veloper, Marconi Research Labora-

tories. Known as Landfall. for Links
and Nodes Data-base For Automatic
Land-Vehicle Locations. the system
is an extension of Marconi Labs’
earlier work in automated vehicle
location. Typical applications would
be in police patrol cars and similar
fleets. where a central dispatcher
needs to know locations of individ-
ual vehicles.

The system has an Intel 8080 mi-
croprocessor that stores information
on the road network in a random-
access memory. The intersections
arc termed nodes. the exits are
called ports, and the roads joining
the nodes and ports are called links.
The microprocessor has a dynamic
random-access memory. complete
with a coded map of the area. Each
node and port is given an identi-
fying number. and the lengths of
connecting links are stored.

All this information is stored in

Around the world

last month

way-light intensity

German system indicates visibility on runway

Control-tower decisions on takeoffs and landings under limited visibility
may become a lot easier with a microprocessor-controlled system that indi-
cates precise visibility. Developed by AEG-Telefunken and its affiliate Eltro
GmbH, the so-called RVR (for runway visual range) system is modularly
constructed and thus can be adapted to the requirements of individual air-
ports. A prototype was exhibited at the German aerospace show in Hanover

The system consists of a number of sensors installed at strategic spots
along the runway and a data-evaluation unit usually located in the airport's
meteorological station. Three kinds of sensors are used: transmissometers
for measuring the visibility of the atmosphere, background-luminance sen-
sors for determining the environmental brightness, and devices to measure
the intensity of the runway lights. A basic RVR system consists of up to five
transmissometers and one sensor each for background luminance and run-

The parameters picked up and measured Dy the sensors are sent to the
evaluator, where a 16-bit PACE microprocessor from National Semicon-
ductor Corp. in the U.S. calculates the visual range on the runway. It uses
the degree of transmission in percent, the background luminance in lux,
| and the runway-light intensity in candelas. It then references these values

to a certain measuring distance and indicates the calculated result, the run-
way visual range, in meters on a gas-discharge display. Also indicated on
similar displays are inputs from the sensors
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the 8080's RAM, which has a 12-
kilobyte capacity. The vehicles have
sensors. The driver activates the sys-
tem by indicating his starting node,
and the information is continually
updated by the processor and dis-
played numerically.

The system has been tested in an
area of 10-12 km in Chelmstford.
and Marconi officials say it works
even for 180  turns. Informa-
tion about entire towns apparently
will fit into a tiny memory storage—
for example, all of Essex’s 32,000
nodes fit into one 4-track cartridge.

Marconi’s system—which cost
about $5,000 per vehicle—differs
from the Boeing Co.’s Flair system
[Electronics, Feb. 21, 1974, p.30],
which relies on a compass to get
dead-reckoning information. “"We
have a heading sensor to give us
turn information,” says one member
of Marconi’s systems-application
group. “We have an ordinary dis-

tance transducer tied to the steering
of the vehicle. We do know that
magnetic compasses cause real
problems.”™ Also, accuracy of the
Boeing system is to within 50 feet.

France

Later this year. Britain’s Home
Office will allow several companies.
including Marconi. to test their sys-
tems on individual vehicles in the
West Mercia area.

Systems-building hardware
has modules made of modules

When a manufacturer says his
equipment is modular. that can
mean almost anything. But a
French systems-engineering com-
pany has made the word mean more
than most. For the MAT 80 line of
systems-building hardware intro-
duced last week, Sodeteg-T.A.L has
come up with modules that are
themselves modular.

For starters. the firm. part of the
Thomson-Brandt group. has used

MAT 80 (for Microsysteme
d’Automatisme Temps Réel) hard-
ware to implement a letter-sorting
system that can route up to 18.000
envelopes per hour into 20 different
bins. A package sorter will follow, as
will use as an interface in an electri-
cal dispatching system.

In fact. the line could find a place
in all sorts of industrial-control sys-
tems-—its modules can be combined
to make control equipment as

Our 12 Capacitor plants will keep
your production line producing

If capacitor problems have been

worrying your production people. =e

we can help For 75 years we havel

set industry standards with e B

innovations like polystyrene and
polypropylyne film, metalized film
stacked film and high dielectric
ceramic to keep our customers
ahead of their competition. Qur
success can be your success
Twelve capacitor manufacturing
facilities strategically placed
throughout the world in Austria.
Germany, Spain, France. Brazil
Mexico. and inthe U.S. will support
and cross support your every
capacitor need. Our Mesa, Arizona
plant, specializing in tantalum
capacitors, has earned a reputation
for quality products that will satisfy
your most demanding industrial
and military needs
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So be it tantalum, standard
aluminum electrolytic. computer
grade aluminum electrolytic
ceramic, metalized film or stacked
metalized film. you can rest
assured that our nationwide
service organization of
representatives and distributors will
react with the right capacitor at the
right time, and at the right price
You have enough on your mind
without worrying about capacitors
So call on us. It will be like owning
your own capacitor plant

Siemens Corporation,
Components Group,
186 Wood Ave. South
iselin, N.J. 08830
(201) 494-1000
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simple as a stand-alone fast scanner
or as sophisticated as a micro-
computer with multiple central pro-
cessing units. “We think of the MAT
80 as an instrument that fits be-
tween the services of a mini-
computer and a data-acquisition de-
vice.,” says Philippe Gutmann,
deputy managing director.

To tailor the hardware to the ap-
plication, there are some half a
dozen kinds of modules—actually
printed-circuit boards that plug into
a cabinet designed to fit a standard
19-inch relay rack. The major mod-
ules are a microcomputer built
around an Intel 8080. a program-
able controller of automated oper-
ations, memory cards with up to 32
kilobytes of random-access and
read-only memory, direct bus ad-
dress., multiplexers., and in-
put/output interfaces.

A simple configuration—a small
memory. a4 CPU. one or two 10

cards. the basic rack and cabinet,
and a power supply—runs about
$2.200. A top-of-the-line setup goes
for about $17.000.

Combining. These basic modules
add up to literally thousands of pos-
sible configurations. With the excep-
tion of the microprocessor and the
programed controller, the boards
are themselves modular. Each s
split into five sections. The standard
back section carries most of what is
back-panel wiring in conventionally
packaged hardware.

The other four sections—-running
at right angles to the fifth—carry
submodules. And the firm has de-
veloped a library of 30 of them. in-
cluding a “watchdog™ for system
surveillance. a block of 16 inputs. a
data-transmission interface, and a
group of 8 priority interrupts.

Sodeteg-T.A.l. stores the sub-
module lavouts as Mylar masks. To
produce a specitic module for a sys-

tem. it'’s mainly a matter of pulling
the four masks needed out of the li-
brary and making a master for the
whole board. which is photoen-
graved conventionally.

At first glance, it might seem it
would be simpler to make each sub-
module a small. separate board. But
Henri Carcassonne, the engineer
who worked out the concept. can
trot out a lot of solid arguments for
putting quartets of modules on a big
board.

There's a significant saving in
copper, he points out. Then too, the
standard back section eliminates ex-
tensive back-panel wiring. What's
more, the layout separates the logic
from the output circuitry, a big plus
in industrial environments. The con-
nector at the rear edge of the board
handles the bus connections. Four
connectors on the front edge take
care of the 170 connections to the
process under control. O

Our reputation for quality Hi-Rel
zeners just means We're Good,
Not Expensive

Look at Our Low Cost DO35
Zener Diode

If you need high-quality low-cost
zener diodes for your industrial
applications, take a look at our
low-cost DO35 double-slug zener
It's available from 3.3 to 47 Volts in
the IN5225 to IN5261. IN746 to

IN759 and IN957 to IN977 JEDEC SN

series

Significantly. our low cost zeners _
come ‘rom the same place as our
Hi-Rel, Jan, Jantx, Jan TXV, S1N
and TC zeners and are
manufactured with the same
attention to detail
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We can back your action. We are an
8 billion doltar company with over
500 million dollars in world wide
component sales. Our Scottsdale,
Arizona zener diode facility and
nationwide service organization of
sales representatives and field
engineers will keep your
production lines supplied. For
prototypes you can get instant
delivery from one of our distributors
_at over 50 stocking locations. Call
or wrnite today for your free Zener
Diode Wall Chart

Siemens Corporation,
Components Qroup,
186 Wood Ave. South,
Iselin, N.J. 08830
(201) 494-1000
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Biddle Megger Texas Instruments

Temperature Recorder
coast-to-coast. And we'll ship your instruments on the
day you call, calibrated to the manufacturer’s specs.

Short or long term rentals, money-savers when
you want instruments. For more information call your
nearest Rental Center or (518) 372-9900 collect.

GENERAL &3 ELECTRIC

‘Trademark Gene-al € ectric

What'’s at the top of your Most Wanted List?
Quick @ rental instruments has rounded up over 5,000
different instruments from all the manufacturers. Cur
100 Sales/Service Centers are major-city located,

(Quickerentar
instruments

ALA. BIRMINGHAM (205) 925-3101 ® ARIZ. PHOENIX (602} 278-3515 or 8516, TUCSON (6021 294-3139 @ CAL. LOS ANGELES (213) 674-7900 3AN FRANCISCO {415) 436-
9260 ® COL. DENVER (303) 371-1260 ® CONN. SOLIiHINGTON (2C3) 621-405¢ ®FLA. JACKSONVILLE(904) 751-0610 @ GA. ATLANTA (404) 458 2231 @ RL. CHICAGD
219) 933-4500 #IND. INDIANAPOLIS (317) 639 1565 ® KY. LOUISVILLE (50& 452-331: ® LA. NEW ORLEANS (504F 767-6528 @ ML. BAITIMORE (301: 837-4500 @
MASS. BOSTON (617) 396 960C Ext 160. SPRINGFIELD i413) 781-1111 @ MICH. OETROIT (313) 285-6700 Ext 212 or 209 ® MINN. MINNEAPCLIS (612) 522-4396 ® MO.
KANSAS CITY (816) 847.9745 ST LOUIS (214)3427835 e N.J. CLIFTON (201) 471-655¢ e N.Y. BUFFALO (716)876-120D, CLIFTON, N.J (201)471-8556, SCHENECTADY
gs

18) 385-2195 @ N.C. CHARLOTTE 3704) 525-0311 ® OH. CINCINNATI (513) 874 8512, CLEVELAND ;216) 523-6382, TOLENO gﬂ9) 691-3501 @ OR. PORTLAND (503) 221
101 ® PA. PHILADELPHIA (609 424.-4450, PITTSBURGH (312) 462-7300 ® TEX. DALLAS (214) 357-7341, HOUSTON 1713) 6723569 @ VA. RICHMOND (804) 232-6733 @
WASH. SEATTLE (206) 854-1211 ® W.V. CHARLESTON (3041 346-942] ® WISC. MILWAUXEE (414:744-0110 @ PUERTO RICO PONCE (809) 843-4725
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Hitachi delivers
2-million-bit
bubble memory

Japanese develop
ultra-low-loss
fiber-optic cable

Siemens seeks top
spot in European
LED products

Electronics/June 10, 1976

International newsletter

Hitachi Ltd. has completed a prototype 2-million-bit bubble random-
access-memory module built of 32 64-kilobit chips that have an average
access time of 5 milliseconds. Aided by a subsidy from the Japanese
government, the basic technology was developed during fiscal 1974 as
part of the nation’s pattern-information-processing project. The proto-
type memory, delivered in December 1975, was fabricated to specifications
of Musashino Electrical Communication Laboratory of the Nippon Tele-
graph and Telephone Public Corp. us part of its electronic-telephone-
exchange development program. Since the capacity of the chips has been
growing about fourfold a year and the government subsidy is still being
received, the company is obviously now making 256-kb chips.

Despite their four times larger capacity, the 64-kb chips. which
measure 6 by 6.4 millimeters, are only about 50% larger than Hitachi’s
earlier 16-kilobit chips. The new chips store each bit of information in
a square measuring 20 um on a side. The memory is organized as eight
chips on a plane. To create a rotating magnetic field, the memory is
structured into coils, with two planes per coil and two coils per module.
The magnetic components of the memory module measures 23 by 48 by
120 um, excluding peripheral electronic circuits, which are larger than
the magnetic portion. This 2-million-bit memory has a larger capacity than
some commercially available drums, which have an average access time
of 10 ms.

An ultra-low-loss fiber-optic cable has been developed by the Fujikura Cable
Works Ltd., one of the three companies developing fiber-optic cables for
Nippon Telegraph & Telephone Public Corp. The new cable has a loss
of only 0.47 decibel per kilometer at 1.2 micrometers, and a loss below
1 dB per km between 0.95 and 1.37 wum. This clad cable, which is
produced by a chemical-vapor deposition method, has a core 58 um
in diameter and cladding 152 um in diameter. The loss was minimized
by nearly complete elimination of water, the OH radical, from the glass.
The remaining OH radical is said to be only 50 parts per billion.

The new cable will greatly extend the span between repeaters over which
signals can be sent down fiber-optic cable. On the other hand. since clad,
as opposed to graded, cable has poor group-delay characteristics it is not
suitable for transmission of very wideband signals—signals with unusu-
ally high pulse-repetition rates.

Now that it has considerably expanded and mechanized its facilities for
manufacturing discrete light-emitting diodes. Siemens AG this year is
gunning to quadruple last year’s LED production. This output, the German
company says, will make it Europe’s largest LED producer. Another
three-fold increase in production is planned for 1977.

With gains like that, the firm’s LED output will be growing faster than
the market generally, comments a spokesman for the Munich-based com-
pany. The world discrete, LED market this year is estimated to be some
250 million units, and the company predicts it will expand to 350 million
units next year. About 60% of Siemens’ LED production is exported. The
best-selling units are still red-emitting types, but sales of green and yellow
versions are accelerating, Siemens suys.
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Data transmitter
from Philips is
integrated on chip

New French laws
to protect people
from EDP abuses

Philips group leads
phone-pact bidders
in Saudia Arabia

Two Japanese firms

combine car radio
and CB transceiver

Germany and India
install 60-MHz
telephone systems
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Researchers at the Philips Central Labs in Eindhoven. the Netherlands,
have developed a digital data transmitter that integrates the input filter
and modulator on a single chip of 3.6 by 3.7 millimeters. The data
transmitter, which is programable by an external read-only memory,
is based on integrated-injection logic. [t is suitable for various modulation
techniques, carrier frequencies, and spectral distributions.

With two transmitter/ROM configurations. various types of phase modu-
lation are possible—for example. eight-phase modulation at 4.800 bits per
second on an 1,800-hertz carrier frequency. Vestigial-sideband transmitters
for 2,400 b/s and 4.800 b/s can also be implemented with a single I°L
chip. The transmitter can be integrated on a chip because a complex
digital post-modulation filter is eliminated, and a simply constructed
interpolating-type digital input filter is used.

The French government is expected by the end of 1976 to establish laws
governing the use of computers. A government-appointed commission has
just published a two-volume “*Rapport de la Commission Informatique et
Liberté,”” which will be presented to the Minister of Justice at the end
of June. Ministry sources say that “‘specific proposals will be made in
the next session of parliament™ regarding the use of computers and their
infringement on personal liberty. Laws will be proposed ‘‘to limit certain
projects involving computers which violate individual freedom.”

A consortium headed by Philips Telecommunicatie Industrie apparently
is at the head of the line for a massive telecommunications contract in
Saudi Arabia. The Dutch-led group has been asked by the Saudi government
to put together a proposal for expanding the country’s telephone network
from the current 190.000 lines to 660.000.

In addition to the hardware—including 10 group-switching centers,
10 stored-program-control subscriber exchanges, and line equip-
ment—the project involves training personnel and running the net.

Japan’s leading manufacturer of citizens' band equipment, Cybernet Elec-
tronics Corp.. will join one of the leading automobile-radio manufacturers
to produce a combination car radio and CB transceiver. The a-m/fm
multiplex stereo radio is being made by Fujitsu Ten Ltd., a subsidiary
of Fujitsu Ltd. The first customer is Midland International’s Communi-
cations division in Kansas City, Mo. About 30,000 sets a month will
be produced initially. The expected retail price in the U.S. is $300.

The use of 60-megahertz telephone-transmission systems with a capacity
of 10.800 channels per coaxial line is proliferating. The West German
post office last month put into operation the country’s first 60-MHz
system, the Siemens-developed V 10800, in three sections that are part
of the 300-kilometer route between Frankfurt and Duesseldorf. Work
is continuing to complete the link between the two cities. Meanwhile, Indian
postal authorities have ordered a 60-MHz. 10.800-channel system from
the Philips Communications division in the Netherlands. The system,
India’s first, will be installed along a 35-km route from Bombay to a nearby
town. A 60-MHz system is already operating in Sweden.
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New from Centralab...

CERBON
TRIMMER RESISTORS

Affordable Stability...

300% More

Stable Than Carbon...

at a Carbon
Trimmer Price!

Why pay more? With Centralab's new
CERBON trimmers you get stability ap-
proaching cermet and at carton prices
...As little as 28¢ in distributor 1,000
guantities; as low as 10¢ in high
volume orders.

The secret of CERBON superior per-
formance? A totally new thick film re-
sistor element, which combnes both
potentiometer and conventional thick
film technologies, plus a heat stable
ceramic substrate, p/us a dual-tine con-
tact spring, p/us “Fluxgard” protection
from dust and wave soldering contami-
nants. In short, a totally balanced elec-
tromechanical system.

Look at these benefits:

e TCR less than —400 ppm/°C. ¢ CRV
less than 2% of maximum resistance.
e Rotational life exceeds 500 cycles.
o Adjustability (typical)—0.05% of total
voltage. e High overload capability —

ACTUAL F
SIZE

Knob calors available in white, blue, red and
green for ease in assembly operations.

1 watt at 25°C ambient for 1,000 hours
exhibits less than 2% cumulative resis-
tance change. e Maximum stability in
humid environment — Resistors ax-
posed to an atmosphere of 40°C at 95%
relative humidity far 300 hours return
within four hours to +2.5% of their
initial readings.

CERBON trimmers are offered in a re-
sistance range of 1 Kohm to 1 megohm
with a choice of standard PC terminal
configurations. They fit universally ac-
cepted circuit board mounting rat-
terns. And they're ready now for fast
delivery in any quantity.

Write for complete technical data on
Centralab’s new CERBON trimmer re-
sistors. Or call (915) 779-3961 far a
free evaluation sample. Move up to
CERBON and save!

CENTRALAB
Electronics Division
GLOBE-UNION INC.
7158 MERCHANT AVENUE
EL PASD. TEXAS 79915

AVAILABLE CIRCUIT OPTIONS
Thanks to their ceramic substrate,
Centralab CERBON trimmers permit a
variety of screen printed circuit op-
tions. Here are three typical circuits:

AAAA Ay
vVYVYVY

P4 TERMINAL
SHORTING

One of five electrical

termination options

available.

OPERATIONAL

AMPLIFIER NETWORK

TR J
A 4

Typical CERBON

trimmer resistor net-

work incorporating

one variable and two
fixed resistors on dual substrate con-
figuration.

VOLTAGE DIVIDER

Tw

Fixed and variable resistors can be
ratio matched for precise values and
to insure temperature tracking. Elimi-
nates need for costly discrete resistor
selection.

Circle 57 on reader service card




Only TRW/IRC

offers you complete
resistor choice.
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You get exactly the resistor you need
for your application.

No compromises. No “favorites.” Just quaility.

il
1

Carbon comp.

Billions used in consumer, industrial, military
applications. TRW/IRC carbon comp.
capability ranges from standard commercial
types through established reliability RCR's,
to ultra-high range (10'" ohms). Where
you're using carbon comp.’s in automated
assembly, TRW/IRC packaging options can
help cut the cost of interfacing with your
machines. Card packs, lead tape reels, cut
and formed leads...we'll be glad to explore
the potential economies with you.

Metal Film

TRW/IRC has brought the state of the art in
thin-film to o performance level equaling
high-stability wirewounds. Capabilities
include resistors with tolerances to == 0.01%
and = 3PPM T.C. ...high-rel units...
precision subminiatures...and, of course
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the popufar RN's. You can also look
at alloy films offering high-temperature and
high-voltage capability at low cost.

Resistive Networks

Advanced resistor technology here. These

IC computible, precision tantalum-film
circuits p-ovide inherent low noise, excellent
stability, and hermetic performance without
hermetic cost. Tolerances from 5% to 0.05%
available in custom designs.

TRW/IRC also offers the industry’s most
complete line of discrete fixed resistors.

Wirewound

The line starts with molded wirewound
resistors— ‘space-savers’ that bridge the
cost-performance gap between composition
resistors and precision wirewounds.

It proceeds to standard, non-insulated types

for appliance/automotive use...to precision
subminiatures offering high power density. ..
to low cost fusible, flameproof units for
consumer and industrial applications. . .

to tubulor and flat power wirewounds

with ratings to 250 W.

) /
L. .S

>

Metal Glaze™

This is TRW/IRC’s thick-film technology—for
all types of low power resistor applications.
Metal Glaze is widely accepted for its built-
in power handling reliability, resistance
range, and cost effectiveness. Numerous
standard and special designs—precision,
semi-precision, flameproof, high-rel, high-
voltege.

All types...all technologies...
one source

To wrap it up, TRW/IRC offers you the
most complete line of fixed resistors in the
business, with many of the popular types
available from one source—your local
TRW/IRC distributor. Having a direct
pipeline to each of our plants, he can give
you fast delivery.

Contact your local TRW sales office for
application assistance, custom designs, and
special engineering help when you need it.
TRW/IRC Resistors, an Electronic
Components Division of TRW, Inc. Plants at
Boone, N.C., Burlington, lowa, and
Philadelphia, Pa. Write TRW/IRC Resistors,
401 N. Broad St., Philadelphia, Pa. 19108.
Or call (215) 923-8230.

TRWV irc resisTor
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Through Omron’s 43-year
history, each product has been
designed and built as we
have seen needs and filled
them. One by one, year after
year, as your needs grew, so
did our family. And our family
continues to grow—so that
today Omron offers some of
the broadest lines of control
components available.

Omron enjoys a worldwide
position of leadership—a
position built on excellence in
engineering, manufacturing,
and marketing. And Omron’s

.

commitment to quality prod-
ucts and service means you’ll
get what you need, when

you need it.

So welcome Omron as your
component supplier. Tell us
your needs. Our applications
engineering department will
respond to your phone inquir-
ies for key performance
data within 48 hours.

Omron will prove—you're
not alone anymore!

Welcome
to the family,
little fella




Omron Conporation of America
Corporate Headquarters
Sears Tower. Chicago. lllirois

Sales and Service

*051 State Parkway
Schaumburg, I:linois 60172
Phone: (312) 885-9500
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When you can buy all this for a total of $701*

Expansion Slot for optional
Distributed I/0 System
or Memory

Card Cage with
motherboard

1., =
s A Memory with 256 16-bit
it - «’, : words RAM and sockets
4
10-Amp Power Supply .
e~ 3 3
‘ ; 113 |

for 8k ROM

with cable assembly

CPU with Real-Time Clock,
AutoLoad and Power Fail
I}estart capability

-

uuuuuuuuuuuuuuuuuuuuuuu

| The ALPHA LSI-3/05 Millicomputer.
gwest priced, 16-bit, full-scale, packaged computer in the



...building your own just doesnt add up.

Sum and substance. An
unbeatable combination even for
our competition, so you needn't
feel too badly.

Especially when you consider
everything we've got going for us.

Specialization, of course.
OEM computers — low-cost OEM
computers — are our only business.
The NAKED MINI* people,
remember? And when you do
only one thing, you do it better.

Experience, too. Over 10,000
up-and-running, field-proven
computers successfully integrated
into all kinds of sophisticated
OEM products.

Also, some things Henry
Ford would have appreciated.
Buying in volumes most OEM’s
can't manage. Building the
same way.

Where all that gets you is on
the down-hill side of the learning
curve...where we get our pay-off
and you get the lowest-priced,
most reliable computers around.

That explains why we can,
but not necessarily why you can't.
Here's the rest of the rationale:

The chip shot: a hit or a myth?

The fallacy of the micro-
processor is that a chip set isn't
a computer. Even if you got your
chip sets free you still couldn't
build a computer equivalent to
our ALPHA LSI-3/05 for $701.

Price out the subassemblies
shown in the picture and see what
we mean. CPU, memory, card
cage, power supply and console.
All of that design and develop-
ment time. Amortized over maybe
a few hundred svstems?

Heart of the ALPHA LSI-3/05
shown at left is this NAKED™
MILLI central processor
and memory for $395*

ComputerAutomation
will build thousands of ALPHA
LSI-3/05 systems.

Then there's the pack-
aging and fabrication. Cable
assemblies, too.

Just think zbout the procure-
ment activity alone. The lead time.

Getting our picture’

The ALPHA LSI-3/04 15 offered in three series
featuring a choice of card cages, consoles, mem-
onies and power supplies

Computers vs. computerization

How do you talk to a
computer’!

Mostly with money, it turns
out. Interface money. And mostly
alot of it.

[nterfacing a computer to
one or two peripheral devices can
easily cost as much or more than
the computer itself.

Which is why we invented
the Distributed I/0 System. An
optional interfacing system
that simultaneously

interfaces up to 32
peripherals and spe-

cial devices, serial
. or parallel in any
combination,
for less than
$200* per
interface.

What you see is not exactly
what you get

Here's what else you get when
you buy an ALPHA LSI-3/05
millicomputer:

195 powerful instructions

[ Individually vectored
interrupts

O Direct Memory Access

[J Memory expansion to 32K

[J Maxi-Bus interchangeability
for easy upward expansion
to our full line of compatible
minicomputers

Plus full-fledged mini-

computer software.

From the people who
brought you the NAKED MINI

The people with the largest
line of compatible computers in
the world.

Maxi-Bus compatible ALPHA LSI-3/05 achicves
unprecedented cost-effectiveness with Computer-
Automation’s new Distributed 1/0O System

The people with the lowest-
priced computers in the world.

The people with the first
and only Distributed [/O System
in the world.

The people who've been
simplifying OEM build versus buy
decisions for years.

ComputerAutomation
NAKED MINI Division
U.S.A. 18651 Von Karman, Irvine, CA 92715
(714) 833-8830
EURQPE Hertford House, Denham Way, Maple
Cross, Rickmansworth WD3 2XD, Hertfordshire.
England; Telephone: Rickmansworth 71211

All prices shown are for lons of 100 (U S A onls
Patent Pending

For further information circle 62
Please have a salesman call circle 63
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Sharpen your competitive edge.

Use an HP computing calculator for
design, analysis, control, and test.

In the highly competitive,
high technology electronics
business, everything counts:
keeping costsin line, exploring
promising design alternatives,
shortening lead-times, testing
products and prototypes, and
increasing productivity. That's
where H% computing calcula-
tors, software, peripherals. and
interfacing capabilities come
in. They can help you get and
maintain a competitive edge.

Three computing
calculators and plenty of
peripherals: It’s your
choice. We offer a range of
computing power and 1/O
options so you can configure
a system just right for you.

Choose the low-cost HP
9815 for programmed
problem-solving, small
interfacing applications. and
quick keystroke calculations.
It's easy to use and easy
to justify.

The HP 9825 with
interrupt, direct memory
access, live keyboard. and a
state-of-the-art NMOS
processor has minicomputer

capabilities for systems control
jobs and for raw number-
crunching capability.

The HP 9830,
programmed in BASIC, is an
all-purpose system. With an
extensive software library and
a large choice of peripherals
(including 4.8 million bytes of
mass memory and data
communications capability),
it may be all the computing
power a small company or a
large department requires.

HP peripherals include
card readers, paper tape
readers/punches, printers,
storage devices, a CRT, and a
digitizer. And, the X-Y plotter
is just the thing for analysis
of circuit designs.

Software, specialized
and generalized, helps you
look at more alternatives.
HP engineers developed
software to optimize designs
and analyze engineering
problems quickly. There’s

a State Variables package
for control system analysis.
There's CNAP for circuit
design and analysis, BAMP
for microwave design and
analysis, and Digital
Simulation for state and
timing analysis.

You can add other
programs, too—commonly
needed math routines and
statistical programs to
name but two. Programs
are also available for
accounting applications,
report generation. and
financial analysis.

Automate your
instruments. We make the
connection friendly. From
simple data logging to complex
system integration, our
programming commands and
interface cards make instrument
interfacing easy. Whether
your instruments require
BCD, bit-parallel, RS 232-C,
or HP-IB (HP's implementation
of IEEE Standard 488-1975),
you plug the correct interface
into the calculator and connect
the cable to your instrument.
It's the friendly connection.

HP computing
calculators: from initial
design to final test. Whether
you're in research, design,
production. or test—or all
four—we can provide the
computing power and
programs to help you increase
productivity and sharpen your
competitive edge. We have a
new brochure for electronic
engineers that will show you
how. Get a copy from your HP
representative, or circle our
reader service number in

this magazine.

HP computing calculators put the power where the problems are.
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Sales and service from 172 offices in 65 countries
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IBM giveth and taketh away

Giant's reduction in prices will hit independent add-on-memory

makers, but new operating system will give them new sales target

By reducing purchase prices by as
much as 35%, 1BM Corp. has at last
reacted to growing incursions by in-
dependent manufacturers of semi-
conductor memories into the Sys-
tem/370 add-on-memory
business. However, a
parallel 1BM move may
aid the independents.
Although the indepen-
dent manufacturers are
exhibiting little concern
over the cuts, the move
was definitely a reaction
by IBM, says Ted With-
ington. stafl member of
market analyst Arthur D.
Little Inc. and veteran 1BM
watcher. “The market for
the independents has been
growing only by degrees.”
he says, “not by large
leaps forward. The inde-
pendents have been pros-
perous as their pene-
tration into the IBM base
has grown. Now IBM has

counterattacked, and it’s
going to be a good deal
tougher.”

The bright spot in the
price-cutting announce-
ment, as far as the inde-
pendents are concerned, was that it
was followed a few days later by an
announcement of a new operating
system that requires more memory
than previous ones. Thus, the two
announcements seemed to go hand-
in-hand: the need for more memory
will benefit the independents as
much as 1BM. I look for IBM’s soft-
ware over the next two to three
years to be ‘memory-eating,’ " says
Richard Andreini, vice president for
systems marketing at Advanced

66

by Stephen E. Scrupski, Computers Editor

Memory Systems in Sunnyvale.
Calif., who thus feels little discom-
fort from the announcement.

As shallow as their penetration
has been—the independents have

been able to nibble off only 10% to
15% of the cumulative memory in-
stallations so far—in 1976. they
could double that and install nearly
30% of the add-on memories. specu-
lates Richard Egan, assistant gen-
eral manager of Intel Corp.’s
Memory Systems division in Sunny-
vale, Calif.

Egan estimates that, of the 18 bil-
lion bits of additional memory ex-
pected to be installed on models
135, 145, 158, and 168 of the Sys-

%

Competitor. This is Intel's in-7168, an add-on for IBM's System '370

model 168. The intel memory stores 1 to 8 megabytes.

tem/370 series in 1976, the indepen-
dents will take about 5 billion bits.
In 1977, Egan says, the additions
will rise to a total of 21 billion bits
with the independents taking about
6.3 billion.

The independents have
been wielding a major
selling point—prices have
been less than half the I1BM
level in many instances.
Datapro Research Corp.,
Delran, N.J., says that be-
fore the price cut, IBM
prices for the model 158,
to take one example, had
been about $263.000 for 1
megabyte of additional
memory. The indepen-
dents, however, were
quoting prices down
around $120,000 per
megabyte, or even lower.
However. even at this
price differential, Datapro
says, the cumulative pene-
tration by the indepen-
dents hit only about 12%
by the end of 1975 in the
worldwide total of 1,000
installed 158s.

Now, with the price
cuts, independent prices
will be about two-thirds as high as
IBM’s—*“about where they should
be.” claims AMS’ Andreini. He and
others point out that, traditionally,
marketers of plug-compatible
equipment for IBM systems have
offered prices that were about 70%
as high as 1BM’s and have been able
to build a good business for them-
selves. Thus, the price cuts, they
feel, will have little effect on their
business. “It probably will inhibit
some users who need a large differ-
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ential in prices in order to justify go-
ing to the independents, but things
will soon get back to normal,” says
Intel’s Egan.

Census. Basically, here’s the way
Datapro Research Corp. sizes up
the worldwide System/370 census:

& For the top of the line, the model
168. there are about 250 installa-
tions, and the independents have
penetrated this add-on memory
market only by about 1% (the per-
centage primarily reflects the in-
fancy of the business).

® There are about 1,000 model
158s, and penetration is about 12%.

8 There are about 2,700 145s, and
penetration is about 16%.

® There are about 4,000 135s, and
penetration is about 8%.

The independents can be classi-
fied in two groups: those that make
the memory systems and those that
market them. Makers include Ad-
vanced Memory Systems: Cam-
bridge Memories Inc. of Bedford,
Mass.. Intel Memory Systems divi-
sion; National Semiconductor
Memory Systems division of Santa
Clara, Calif.. and Electronic Memo-
ries and Magnetics of Hawthorne,
Calif.

Marketers include: Intel; Cam-
bridge Memories; EM&M (the only
three makers that also sell directly
to the end users); Control Data
Corp. of Minneapolis; Storage
Technology Corp. of Louisville,
Colo.: Itel Corp. of San Francisco;
Memorex Corp. of Santa Clara, and
Computer Investors Group of Stam-
ford. Conn. These marketers essen-
tially buy the memory systems from
the makers. National, for example,
markets through Intel, Memorex.
and sTC. while AMS markets
through Memorex, Control Data,
Itel, and Computer Investors.

Shift. The leaders in this field are
a brand new batch of semiconductor
makers taking advantage of the lat-
est in 4-kilobit random-access-
memory chips. There’s been a geo-
graphical shift to the West, says In-
tel’s Egan, leaving only Cambridge
Memories in the East—its semicon-
ductor plant is in Poughkeepsie,
N.Y. Egan, who himself emigrated
westward from Cambridge. points
out there were once about 15 sup-
pliers of add-on core memories for
the System/360. but with the 370,
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the number has shrunk to just the
few that have the semiconductor
technology well in hand. “The inde-
pendents’ prices are now generally
in line with the costs of the chips,
based on current yields,” says Jo-
seph Kruy, president of Cambridge
Memories, but Cambridge and, pre-
sumably. all the other producers are
looking at the 16-kb chips to see
when they might be used to reduce
costs and prices further. However,
he says, there does not seem to be
great pressure to get the 16-kb chips
into production of add-ons.

However, even the independents’
prices have been dropping. Datapro
points out. for example, that during
the first quarter of 1976, add-on
memory for the model 145 dropped
from about $140.000 for 384
kilobytes to about $83.000.

The independently produced
memories, although fully plug-com-
patible with 1BM mainframes, offer
users some extra features not avail-
able from 1BM. For example, Intel’s
new add-on for the model 168 uses
an 8080 microprocessor in the main-
tenance panel to log errors and
thereby warn of potential failures.

Extras. The independents’ memo-
ries also allow users to go beyond
limits established by I1BM. The
model 158, for example, has a limit
of 4 megabytes (some observers say
that the limits are set by IBM be-
cause users who will eventually
need more memory will be encour-
aged to move up to a completely
larger system. rather than just ex-
pand the memory), while the inde-
pendents offer compatible memories
that expand the 158’s capacity up to
8 megabytes.

Finally, there seems to be little
concern among the independents
that IBM will soon announce its new
series.

Instead of a new series, the inde-
pendents are watching for an-
nouncements of the models 138 and
148—enhancements of the 135 and
145, just as the 158 and 168 repre-
sented enhancements of earlier
models 155 and 165, which had core
memories. The models 155 and 165
also represent a market for add-on
memories, since the semiconductor
memories can be made compatible
and speed up the system at the same
time. d
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Another Grayhill
DIP Switching
Exclusive

Now-for
front panels:
Grayhill's

TOGGLE-DIP

Life-rated at 50,000 operations,
toggle actuated
for fingertip operation

s Extraordinary life of 50,000
operations or more at logic levels,
25,000 at 125 mA, 30VDC.

= Positive feel provided by unique
spring-loaded sliding ball contact
and detent system.

= Available with SPDT circuitry,
two, three or four stations; DPDT
with one or two stations; switches
may be stacked side to side for
multi-station arrays.

= Provides Double Throw switching,
satisfying logic ‘1" and logic ‘0’ input
requirements.

Now for the first time, you can secure
the many benefits of DIP switches
along with the performance charac-
teristics necessary for front panel
usage. Grayhill's new TOGGLE-DIP™
Switches supplement our

extensive and acclaimed line of
rocker DIP switches. They bring you
the fingertip ease of actuating
well-spaced toggles along with the
mechanical and electrical life ratings
provided by Grayhill's unique
construction method

Del'very is from stock for prototype
guantities, and may be arranged
through your local Grayhill distributor.
Grayhill's new TOGGLE-DIP™
Switches are fully described in
Bulletin 259, available free on request
from Grayhill, inc., 561 Hillgrove,

La Grange,
raghill

Hlinois 60525
(312) 354-1040.
L
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Probing ihe:news

Consumer electronics

Quadraphonic sound poised again

Work on getting bugs out of matrix technique is spearheaded

by IC decoding system developed by National and British firm

by Bernard Cole. San Francisco bureau manager

After five years of ups and downs in
the marketplace with audiophiles
being alternately charmed and di-
sillusioned with its performance.
quadraphonic sound appears ready
for technical advances again.

Indeed. if the development activ-
ity in one of the two main tech-
niques of implementing four-chan-
nel sound on disks—the matrix
system—is any indication, this time
it's for real. Among other things,
CBS Inc.. which pioneered the
matrix approach with its SQ system
in 1971, has developed a so-called
Paramatrix system that goes a long
way toward solving the directional-
ity and operation problems that
turned off the public to its original
system. And Sansui of Japan. devel-
oper of the competing QS quadra-
phonic approach. is reported also to
be developing a similar advanced
system.

But both are holding their work
in abeyance until they see what hap-
pens as a result of a new agreement
between Tate Ltd., a British audio
electronics firm. and National Semi-
conductor Corp. to develop an inte-
grated-circuit matrix decoding and
enhancement system. Its promise is
that. retrofitted to existing systems.
it could improve the four-channel
sound separation and directionality
of any matrix decoder by 50% to
100%.

Present systems typically have
channel separations that vary from
15 decibels to 40 dB. depending on
direction, total harmonic distortion
of 0.1% to 0.5%, and signal-to-noise
ratios of about 40 to 50 dB. The Tate
system in its breadboard version,
says company managing director
Wesley Ruggles. allows any matrix

68

system to achieve a constant 30 to
40 dB of separation in any direction.
as well as 0.05% distortion and 70
dB s/n. According to Thomas Re-
cine, director of linear marketing at
National. the Santa Clara. Calif..
semiconductor company is at work

on three bipolar linear 1Cs that
could achieve comparable perform-
ance.

“From what we've seen and
heard so far, the Tate system is far
ahead of anything in the market-
place or in development.” says (BS’

Sounding off. The three key elements to be reduced to ICs by National are the detector, a
processor, and a matrix multiplier. Chips should be ready for testing by this fall
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Joseph Dash. director of new prod-
uct marketing. “If it can be success-
fully produced in integrated-circuit
form. it will bring quadraphonic
sound back tolife.”

What the Tate system appears to
do is eliminate many of the internal
inconsistencies that have plagued
the matrix approach since its intro-
duction in the early 1970s by CBS.
Sansui. and several other com-
panies. In this approach. through
various mathematical encoding
techniques, a matrix algebraically
combines four original signals—right
and left, front and back—into two
for recording in normal stereo fash-
ion. In playback, a decoder converts
the two signals back to four. deliv-
ering an approximation of the origi-
nals to four speakers in the receiver
system.

“What excited many of us in the
audio equipment and recording in-
dustries was that the matrix ap-
proach allowed us to dovetail
quadraphonic very easily with
stereo and quadraphonic receiver

systems,” says Herbert Lipold. chief

engineer at Fisher Radio Corp.. the
Long Island City. N.Y.. producer of
audio equipment. “In addition,
matrix quadraphonics could be
broadcast over the same fm chan-
nels as stereo, which meant we had
a built-in tool to boost sales of
equipment.”

“Unfortunately, in these early
systems, each of a matrix disk’s de-
coded channels—because of poor
separation (about 3 dB)--contains
not only the signal intended for it
but also spillover, or crosstalk from
other channels’ signals.” This poor
performance. Lipold says. is one
reason many audio manufacturers
switched to the other approach to
quadraphonic disk systems—the dis-
crete channel, CD-4, system devel-
oped by Victor Corp. of Japan. built
by Hitachi and Signetics, and pro-
moted heavily in the United States
by RCA Inc. [Electronics. March 1.
1971. p. 73].

In the years since 1971, com-
panies such as Motorola Semicon-
ductor—which built the first $SQ
matrix IC—have developed second,
third, and fourth generation systems
that add various kinds of front-to-
back, left-to-right, corner-lto-corner,
and wave-matching circuitry to im-
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prove the separation. But while sep-
aration has improved five-lo-ten-
fold. to about I5 to 40 ds.
directionality is still a major prob-
lem, Lipold says. “Where separation
in any one direction. say left or
right. may be as high as 40 dB. the
separation in other directions can be
aslow as 15 to 20 dB.”

New matrix. What Tate engineers
have come up with, Ruggles says. is
a modifying matrix that extends the
mathematical solution on which
existing matrix decoders are based.
“The difference between our solu-
tion and everyone else’s, is that,
where everyone else has tried to fix
the matrix by adding compensating
logic. we've gone back and fixed the
mathematics.”

Functionally. this new matrix will
be implemented by means of three
spectally designed circuits in the
Tate/National 1€ set: a detector that
continuously recognizes the direc-
tion of the predominant sound
source from any matrix decoder,
such as $Q. and produces corre-
sponding control signals: a proces-
sor that imposes the suitable level-
limiting and time-constant charac-
teristics on those signals and gener-
ates from them a number of volt-
ages representing the coefficients of
the modifying matrix. and a matrix
multiplier that multiplies the incom-
ing four signals by the modifying
matrix to obtain four output signals
in which the directionality of the
predominant sound source is en-
hanced.

The system. says National’s Re-
cine, is now in mask layout and pro-
totype chips should be available for
testing by this fall. He says National
is committed to having a system up
and running in time for the Con-
sumer Electronics Show next spring
and shipping parts in quantity soon
thereafter.

And if the Tate/National system
doesn’t solve the problems. someone
else will eventually come up with a
svstem that does. Dash says. “The
market potential is just too large to
ignore.” Recine agrees. and esti-
mates that, if the IC set being devel-
oped jointly with the British firm

works, it could bring “several tens of

millions of dollars in sales to Na-
tional over the next four to five
years.”

a little A-300
goes a
~ long way.

o

| In high frequency trans-
mission. RF power generation
for industrial and research
processes. RFI/EMI and
general laboratory
applications, too.

, The Model A-300 is a totally
solid state power amplifier,
covering the frequency
B range of 0.3 to 35MHz with a
gain of 55dB. Capable of
delivering 300 watts of linear
Class A power and up to 500
watts in the CW and pulse
mode, the A-300 is the
ultimate in reliability.

Although the unit is perfectly
matched to a 50 ohm load,
it will deliver its full output

| power to any load (from an

open to a short circuit) without

f oscillation or damage.

f Complete with power supply,
| RF output meter and rack
mount, the A-300 weighs a
mere 89 pounds and operates
from ordinary single
phase power.

High power portability goes
a long way for $5350.
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

|
|
|
|
[ The World's Leader

in Solid State
Power Amplifiers
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Announcing a BiIMOS breakthrough. ..

The RCA 3140:

most useful op amp
since the 741.
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For the price of a 741 you get
a lot more op amp.
MOS/FET input makes the difference.
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Every so often a new advance greatly expands op

amp versatility. In 1965 there was the general-purpose 702.

Followed in 1966 by the 709, with higher voltage, gain and
inputimpedance. Along came the 101 with still higher voit-
age and gain. Then in 1968 the remarkable 741 gave you
the added benefits of on-chip compensation and low cost.

Now, RCA announces a new giant step toward the
ideal op amp. The CA3140 Series of BIMOS op amps.

It gives you the big advantages of MOS/FET
input...plus bipolar speed and high supply voltage
operating capability: 4 to 44 V, dual or single supply. That
means very high inputimpedance: 1.5 T{} typ. Very low
input current: 10 pA typ. at =15 V. Low input offset voltage:
as low as 2 mV max. Wide common-mode input voltage
range—can be swung 0.5 V below negative rail. In
addition, output swing complements inputcommon-mode
range, permitting full utilization of low supply voltages
(down to 4 V). And PMOS input devices are protected by
rugged bipolar diodes.

BiMOS vs.741
You get all of those features for the price of a 741.
69 cents at the 100 unit level for the CA3140T, S. Plus
big circuit savings. BIMOS minimizes bias circuitry.
Allows single supplies in portable, automotive and
instrumentation equipment.

BiMOS vs. BI-FET

Compared to recently announced higher-priced
BI-FET types, the CA3140 offers lower input currents,
higher input resistance, improved offset current and
comparable offset voltage—all with high slew rate and
bandwidth. So chances are, you don't have to pay the
higher prices.

In fact. in most existing circuits using premium op
amps, the CA3140 permits cost reductions and/or
improved performance with minimum circuit redesign.
And if you have an application where you ruled out op
amps altogether because of cost...reconsider. The
CA3140 is cost effective in many places where other op
amps are not.

————
® !
O 3,

CA3140
o
e
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Low circuit cost

The CA3140 needs no external comoensating
circuitry. It is characterized for low-cost TTL systems
requiring operation at 5 Vand maintains operation down to
4 V. Its wide bandwidth—4.5 MHz unity gain—makes
possible low-cost video and audio circuits. For low-cost
sample and hold and other data acquisiticn systems, it
offers fast settling time: 1.4 us typ. to 10 mV.When it's
driving power transistors, the output swings towithin 0.2 V
of the negative supply, eliminating the need for level-
shifting circuitry.

CA3140C vs. 741 at a glance

Characteristics Limlts Units
at Supply Volis CA3140T.$ L CA741CTS
Ve 15V 15 T
25C MIN TYP | MAX| MXN “YP MA
Input Resistance. R || 300.G001.500.000 i " l MGl |
inputCurrent 1, | | 10 l T j 000 500.000( PA |
Input Offset o T 200.000] pA |
Current, [, J l J
- — — 4 — — -
Input Input Offset |
Voltage V, VS my
[o) 1 4 I # | I 1
Slew Rate. SR | | |
Closed Loop) 9 V us
Gain-Bandwidth - 1 T T
Product f t 45 | 10 l MH?
[ Common-Mode 155 '?_

R, = 2K{}

”Large Sign
Voltage &aln AOL

R, = 2K{}

Input Range. V |CR
QOutput Swing )
L

Basic Function Generator

The CA3140 gives 1,000,000:1
range, single control when used
as a buffer readout for the inte-
grating capacitor in this basic
function generator. The RCA
data sheet (File No. 957) tells
you how to build this circut.

Versatile building kiock

Beyond standard op amp uses, the CA3140 can
perform in many other applications. Suen as ground-
referenced singl2-supply amplifiers. Sample and hold
amplifiers. Long-duration timers/multivibrators.
Photocurrentinstrumentation. Peak de:actors. Active
filters. Comparators. Tone control circuits. Function
generators. Power sugplies. Portable instruments.
Intrusion alarm systems.

Six commercial versions are available: in the TO-5,
the standard CA3140T and the premium types CA3140AT
and CA3140BT: the CA3140S, CA3140AS and
CA3140BS are "he DIL-CAN versions &f the TO-5. Also
available is the chip version—CA3140H. The CA3140
series is availatle processed to all levets of MIL-M-
38510/883.

Send for 13 useful circuits.

To show you how useful the CA3140 is, we've
designed itinto 13 typical circuits. To get these circuits plus
other informaticn, contact your RCA Solid State
distributor. Or RCA.

Write: RCA Solid State. Box 3200, Somerville, N.J.
08876; Ste Anne de Bellevue H9X 3L3, Canada;
Sunbury-on-Thames, U.K.; Fuji Bldg.. Tokyo, Japan.

RCA. Full house in Linear ICs.
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Probing the news
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Canadians think digital

Plan to start with smaller switching in less centralized

offices, while AT&T concentrates on big cities

by Richard Gundlach, Communications & Microwave Editor

Fhe telecommunications industry is
going digital: that’s no longer in
doubt. The only question remaining
1x how best to handle the transition.
I'he answer. judging from the way
iU's being done in the U.S. and Can-
ada. depends on competition and
need.

South of the border. AT&T is faced
with growing competition from spe-
cialized common  carriers  cutting
into its lucrative toll routes, partic-
ularly in high-use metropolitan
arcas. Se it has decided to beef up
s large toll-switching systems to
provide increased service at reduced
costs per circuit mile. To this end,
AT&T has already cut over its first
all-clectronic digital toll switch. No.
4 ESS.in Chicago. and plans to con-
tnuc to add these large capacity
switches in high-use areas. By 1978,
20 should be in operation.

But Bell Canada is taking a dif-
ferent tack. With a need to serve
smaller. less centralized groups of
subscribers, the Canadians sce dis-
tributed digital switching as the key.
T'he numbers tell the story: 1.300 to
1,400 central offices of all shapes
and sizes with over 1.25 million lines
serving less than 100 subscribers
cach.

Money saver. Bell Canada’s com-
mitment to speedy digital conversion
is o strong one. “Although we have
the eption of waiting. delay could be
costly.”™ points out Robert C. Scrive-
ner, chairman and chief executive of-
ficer of Northern Telecom Ltd., the
manufacturing arm of the Canadian
phone company. Three quarters of
Bell Canada’s intertoll network will
be digital in the early 1990’s and will
be all-digital by the turn of the cen-
rurv.
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The digital route is dictated by
the simple need to reduce costs.
With digital switching techniques.
large switches can be replaced with
small solid-state components to re-
duce costs of equipment and main-
tenance. And digital technology is
particularly suitable for remote pe-
ripheral operation: with both con-
trol and voice signal in digital for-
mat. chunks of the switch can be
moved to new locations close to
clusters of subscribers and linked to
the main switch by digital carrier
lines. This means a tremendous sav-
ings in copper and outside plant as
well as a savings in maintenance
costs and space.

“Crowded cable ducts in cities are

rapidly filling up. and the costs of

replacing new cable is skv-
rocketing.” says W.C. Benger.
group vice president for trans-
mission at Northern Telecom. And
according to Scrivener, a wav must
be found to move digital equipment
into central offices economically
alongside analog gear. so that even
the relatively few customers who
want the benefits of digital services
can be accommodated while those
others still satisfied with only step-
by-step switching can be served eco-
nomically until the whole office has
to be changed.

As Gordon E. Inns. vice president
of Bell Canada’s Ontario region.
tells it: “"We recently finished a
study that showed we could save as
much as $40 million per year in new
capital if we went digital that other-
wise would have to be spent on new
trunks. loops. buildings, and wire
centers needed to serve Bell Canada
territory. And that's just capital. We
haven’t even begun to estimate the

y

S

benefits that will accrue from in-
creased flexibility. shorter provision-
ing intervals and easier mainte-
nance.”

Looking at the numbers. the Ca-
nadians figure that digital imple-
mentation of all the existing copper
and mechanical switches could re-
duce the work force by a third. And
today’s large-scale integrated tech-
nology. coupled with increasing use
of software. will make the switch-
over feasible, adds Scrivener.

Lloyd Webster. vice president
and product-line manager at North-
ern Telecom. points out that digi-
tizing and distributing switching
equipment is already saving money
and claims that Northern’s new
family of digital multiplexed switch-
ing systems. called DMS. will not
only reduce maintenance costs. but
will also eliminate equipment
needed for digital-to-analog inter-
facing. The distributed-switching as-
pects of the new digital equipment
family. which is LSl-implemented,
stored-program controlled. and all-
electronic. serves to place parts of

Electronics/June 10, 1976



the central office closer to the sub-
scriber loop.
Natural evolution. The DMS fam-

ily carries the proven technology of

Northern’s digital private automatic
branch exchange. the SL-1. into the
local office or community dial office
system. These systems need only a
fraction of the space now occupied
by the older mechanical switches.
For example. 3,500 lines of DMS-
10. Northern’s digital multiplex
swilching system for local offices.
fit into the same space now occu-
pied by 500 lines of step-by-step
switching equipment. To replace
crossbar switching, the digital switch
uses less than 25% of the space. It
uses half the space of some of to-
day’s stored-program-controlled
analog systems. Moreover, a DMS
remote-switching system can casily
handle the more demanding and
growing needs of a new building
over the same few pairs of wires that
served the old building. And one
central maintenance center can pro-
vide a teletypewriter printout in
straightforward language as the sys-
lem continuously monitors itself.
The printout can pinpoint trouble
areas as close as a specific circuit
card.

The first in the digital-multi-
plexed family is the DMS-1 switch.
It can handle up to 256 lines and
will be introduced in the fall. To be
used initially as an analog sub-
scriber  subcarrier system, it will
later serve as a remole network
when connected 1o a particular dig-
ital switch. Other systems will fol-
low.

Included will be a fully digital
central office for 1977. Called the
DMS-10. it will handle from a few
10 6.000 lines. By 1980 there will be
a large digital system, similar to
AT&T's No. 4 ESS switch. for local
central office switching. It will be
able to handle toll calls and control
up to 100.000 lines.

“We at Bell Canada have decided
that DMS 1s the way to go and we are
planning for it right now.” Inns
says. "By the mid-1980s we expect
1o have DMS in most of our major
cities and in many of our smaller
central offices. That should account
for about 15% of our exchanges, but
will provide service to only about
8% of our customers.” 0
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This is an

echo chamber?

Yes, and much more! It is the first
N-channel Bucket Brigade Device designed
with the audio engineer in mind. The
SAD-1024 Serial Analog Delay will provide
reverberation, echo, tremolo, vibrato and
chorus effects in electronic organs and
musical instruments. It will equalize speaker
systems in an auditorium, or can be used
in speech compression or voice scrambling
systems. The SAD-1024, which contains
two independent sections of 512 analog
storage elements will accomplish all of
these with a signal-to-noise ratio in excess
of 75 dB. The two sections may be used
independently or they may be connected in
sequence to provide 1024 clock periods of
delay. The delay provided by the device can
be continuously varied by the clock rate
from less than one millisecond to more than
one second.

Other performarce characteristics include:
Signal bandwidth from 0 to 200 KHz, less
than 1% total narmonic distortion, 0 dB
insertion loss, and less than 5 mW power
requirements from a single 15V

power supply.

You get all of these features for less than
1¢ per storage element in OEM guantities.

We also offer a complete circuit card to
help you evaluate this exciting new device.
Other devices for applications such as time
base correction in the video bandwidth are
also available.

There are over 70 salesmen and 16
distributors to serve you worldwide.

RETICON

910 Benicia Avenue
Sunnyvale, California 94086
(408) 738-4266 ® TWX: 910-339-9343
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Probing the news

Companies

Isra_el_’s 'I_'adiran fi_nd_s the formula

$200 million company’s steadfast faith in electronics
has led to worldwide business in military radios

by Hesi Carmel, McGraw-Hill World News

In the short history of Israel’s indus-
trial development, one company has
enjoyed unprecedented success.
And one of the main reasons has
been its unswerving belief that the
future is electronics.

The company is Tadiran. Isracl
Electronics Industries Ltd. Turning
out two thirds of Israel's total elec-
tronics product, Tadiran has also
gained an eminent position on the
world market in the field of military
lactical-communications systems. In
fact, with $100 million of its pro-
jected 1976 sales total of $200 mil-
lion derived from exports. Tadiran
will be the country’s largest single
exporter. And, at the AFCEA (Armed
Forces Communications and Elec-
tronics Association) show in Wash-
ington June 8 to 10. Tadiran was
scheduled to be the second largest
single exhibitor and probably the
only foreign one.

The company began in 1961 as a
small maker ($750,000 in sales) of
batteries and quartz-crystal devices.
Its growth from then till now has
been shepherded by a dynamic and
enthusiastic  director-general. El-
kana Caspi. one of the new Israeli
generation of American-style man-
agers. It was Caspi who gave to
Tadiran its esprit de corps and mod-
ern management methods, and it
was Caspi who convinced govern-
ment officials during the economic
crisis of 1965-66 that electronics was
the path to growth.

Long line. In 1969 it became an
international corporation, with half
its shares owned by the lIsraeli la-
bor-union controlled Koor Indus-
trics Ltd. and the other half in the
hands of Americans. Today, the
company makes, in addition to mili-
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tary products, a line of consumer
goods (air-conditioners. refrig-
erators, washing machines. and tele-
vision sets)., computer terminals.
and telephone exchanges. as well as
nickel-cadmium batteries and
quartz crystals.

But the backbone of Tadiran is its
military radios. Many have proved
their worth in Israel’s wars. And the
war-won experience has led to the
improvement of American radios
made by Tadiran under know-how
agreements. For example, the
AN/VRC-12, a vhi/fm mobile set
with 920 channels between 30 and
76 megahertz, has gone through
many changes. The LSA-100T has
gained a loudspeaker. and the
AN/GRC-106A. an hf single-side-
band model with 280.000 channels
between 2 and 30 MHz, has an
added automatic tuning system.

Besides foreign-licensed products,
Tadiran has developed a variety of
its own models. One, the PRC-660.
has evolved into a family of multi-
service radio sets. The most popular
radio in the Israeli army, it is one of

On the move. The TRC-645T i1s a shelter
contained radio-telephone system that can
be truck-mounted or carried on a copter

Tadiran’s best export items and may
become the standard radio in sev-
eral European armies.

Currently the pride of Tadiran is
the recently developed TRC-645T. a
radio-telephone system housed in a
shelter that can be mounted on ve-
hicles or carried by helicopter. It is
crowded with a variety of communi-
cations gear for use by senior offi-
cers during combat and can main-
tain long-range communications via
teleprinter, telegraph, radio. or line.
Foreign armies have already or-
dered $10 million worth as military




Motorola _
Modestly Publishes
Op Amp Specs
National Can’t

v $ —_— Op Amp Flip Chips
40 4V
. 45 MCCF1709 Uncompensated
20 v .40 f MCCF1741  Compensated
= MCCF1458  Dual
MOTOROLA NATIONAL o MCCF3403 Quad
- MLMCF324 Quad
MOTOROLA NATIONAL Motorola 1741 and '301 mini-dips are lowest
POPCORN NOISE priced in the industry (latest 100—up). Motorola offers the only Flip Chip op amps in

the industry for the do-it-yourselfer.
Motorola N series '1741 and '1458 are

g:‘::;:i'::"l’y':?o'v"::o"’°C" noise while others STANDARD PRODUCT RELIABILITY
uV.,
AUDIT PROGRAMS 1 Opmanship - - -
MOTOROLA NATIONAL MC3403 Quad Op Amp—Right Now
(1) EPHC MC3458 Dual Single Suppiy—Right Now
v v Environmental MC3471 Quad FET Input Op Amp—July '76
MC1741S and LM741 Package Indi- MC4558, a '1458 with guaranteed 2.5 MHz
MC 14585 LM1353 cators f(c:)r Inte- Bandwidth—Pretty Quick
grated Circuits MC4741, Four 1741 in Single DIP—Right Now
@) LL':‘nF;Par LF155/156/157 FET Input Op Amps—July '76
> Accelerated LM324 Quad Op Amp—Right Now
e s Punmishment
MOTOROLA NATIONAL Program
Motorola S series 1741 and '1458 are 3 %RPS e
guaranteed 20 times faster in slew rate and onsumer
power bandwidth than other typical specs. Rehability
Program
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A LM308
75mvV e
SmvT
LM308
L —1 2=
MOTOROLA NATIONAL
INPUT OFFSET VOLTAGE

Motorola '308 series is laser trimmed to guar-
antee less than 0.3 mV input offset, ensuring
far less adjustment at your door.

Motorola’s first concern is op amp reliability
and you can take that to the bank.

And you thought
we were just
a production house

m MOTOROLA Semiconductors
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P.O. Box 20912, Phoenix, Arizona 85036

Circle 75 on reader service card 75



The new chip inductor.
A miniature
specifically designed

for reflow roldering ang
Aybrid circuit».

Delevan AMERICAN
PRECISION

Division INDUSTRIES INC

270 QUAKER RD /EAST ALRORA, N Y 14052
TELEPHONE 716/652 36500 TELEX 091-293

DTHER DIVISIONS OF AMERICAN PAEZISION INDUSTRIES INC
BASCD s OUSTEX
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planners look for more mobility in
communications.

The third factor in Tadiran’s suc-
cess—in addition to devotion to clec-
tronics and modern management—is
its R&D. That effort occupies 300 en-
gineers and technicians (out of a to-
tal of 6,000 employees) and 4% to
5% of the company’s gross. “We are
already working on the products of
the eighties and nineties,” says Ak-
iva Meyer, vice president for plan-
ning and development. The two-
pronged objective is to increase the
proportion of home-developed
products from 20% today to 60% in
1980 and that of civil and consumer
goods. By 1980, Meyer says, 20% of
the projected $200 million in ex-
ports will be nonmilitary.

Other jobs. Among major devel-
opment projects are:

m A rural telephone system that can
handle up to 400 subscribers. It has
its own power supplies and can be
delivered by helicopter.

m stDA—for solar energy for domes-
tic applications—which has spawned
an experimental solar-powered re-
frigeration unit. “In four years.”
says project director Heyuda Lando,
“we expect to have a fully devel-
oped.  mass-producible  product.”
This project is expected to lead to a
basic solar power supply for the
home.

® Lithium batteries for medical and
other special use. Tadiran is going
into a joint venture with a German
company to market the batteries in
Europe.

® An advanced high-speed data ter-
minal that prints 120 characters per
second with i<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>