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Little trimmers are
very big at our house...




- L

SURPRISE!

We builtin the decoderdriver
so you don’t have to.

Not only the decoder driver but memory too !
HP's family of integrated displavs was designed with an on- -board
IC to save vou time and up to S0 of the space required by
conventional LED display systems. These bright 0.29 inch
hlgh shaped character dnsph)s are completely TTL compatible. All
vou do is address them directly with four-l'ne BCD injut.
HP's 5082-7300 scries dl\ph\s include numeric displays with
right- or left- h and dccmml points. a hexadecimal display E
(0-9, A-I), and a "=1" polarity overflow indicator.
lo- immediate delivery lot any quautities von reed, call Hall-Mark, Schweber. HEWLETT@ PACKARD
Wilshire, or the Wyle Distribution Group i Liberty, Elmar) today.

Sales. service and support in 172 centers in 65 countries
" Trler it areL s
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Circuit to be zapped
is positioned in
center of reticle

crosshairs which
are 5 microns apart
in target area. Laser
beam is set for 3
micron hole.

Don’t throw your
company’s money
away!

Now with the new Electromask Model 7500 Mask Saver
(the *"Zapper') you no longer have 1o scrap your 10X reticles
and 1X production masks because ot minor defects. Now you can
quickly and accurately correct such problems as spot defects,
circuit bridging, and protrusions. You can even modify
circuit geometries.

The "“Zapping' is done by a xenon-pulsed laser, and
the total system includes a closed circuit TV, an optics unit, a
orecision inspection microscope, and a control unit with a digital
readout of laser power. The system efficiently removes defects
from hard surface masks with no printable damage to glass. Spot
size is selectable from less than a micron to 20 microns and
greater, depending on selected laser power and aperture.

Typical of the superb quality of the Model 7500,
superior Leitz Orthoplan and Olympus Vanox inspection
microscopes have been chosen. The selected microscope is
compatibly integrated into
the Mask Saver system in
such away as to allow
mask inspection and
correction at the same
work station — or the Mask
Saver may also be used
as a correction station to
support a number of
inspection stations.

For more
information on the Model
7500 Mask Saver and how
it could pay for itself in
months, use the reader service
card, or call or write us directly.

Laser beam in action.

Chrome removed for
3 micron hole.

ELECTROMASK
MODEL 7500
MASK SAVER

A
ELECTROMASK, INC.

A subsidiary of TRE Corporation, 6109 De Soto Ave.,Woodland Hills, Calit. 91364, Phone: (213) 884-5050, Telex 67-7143

Image Repeaters ° Pattern Generators * Mask Savers * Envir | Chambers * Mask ID Printers ¢ Precision Glass Cutters * Photomasking Services
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Highlights

Cover: Inflation troubles European markets, 65

The 1975 outlook for electronics in Europe
is ‘‘cautious, . . . not pessimistic.” If a mar-
ket does poorly in one country, it may do
well in another, averaging out to an essen-
tially flat year in real terms. Exceptions are
sales of minicomputers, which will surge,
and of color TV sets, which will drop. Cover
is by designer Ann Dalton.

The electronic magic of Walt Disney World, 58
Behind many of the fantasies in Florida's
Disney World are computers, which control
animated figures and roller-coaster ndes
and will soon be running an ambitous
people-mover. Other electronic equipment
will also star in the House of Future Living.

Single-chip processor uses 16-bit words, 87
Because the PACE microprocessor employs
a 16-bit word length for memory addresses,
for instructions, and (optionally) for data
processing, it can handle complex aopli-
cations faster and with simpler programing
than earlier one-chip processors having
only 8-bit words.

C-MOS technology ylelds its flrst 1-k memory, 111
A very low standby power of 10 nanowatts
makes the first 1-kilobit complementary-
MOS random-access memory an attractive
answer to the volatility problem—a low-
power battery is the only backup required.

And In the next Issue . . .
Electronics' 17th annual forecast of the U.S.
markets . . . reading between the lines of
C-MOS specifications.
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Publisher’s letter

ith the prolifera-

tion of electronics
into more and more
applications, why
should the realm of
fantasy—even the
real-life fantasy of
Walt Disney World—
be an exception?
Now, visitors there
can see a home of the
future and its heavy
electronics content.
But they will not see
the behind-the-scenes
computer controls as
did our consumer edi-
tor, Jerry Walker (see
p- 58).

In his reporting for
the story, Walker was
surprised by the ex-
pertise of the park’s
designers. “Many of
the people who plan
the sophisticated controls are not
computer experts or systems engi-
neers,” he says. “For the most part,
the appreciation of electronics has
grown gradually with people who
were originally moviemakers.”

A long-time fan of the Disney
characters, Walker could not resist
interviewing Mickey Mouse. “For a
star that great, Mickey was certainly
unaffected and modest. In fact, he
didn’t talk at all.”

t has been a decade now since
we started publishing our year-end
West European market report. Our
first was bannered “The Boom Con-
tinues.” This year, it’s a completely
different story, as you’ll see when
you turn to page 65.

About the only thing about the
report that hasn’t changed is the

way we put it together. First, some
300 questionnaires go to companies
and government agencies. Then our
field crew, headed by International
Managing Editor, Arthur Erikson,
follows up with interviews.

Working with Erikson were Elec-

tronics staffers William Arnold
(United Kingdom) and John Gosch
(West Germany) and World News
correspondents Haakan Boerde
(Oslo), Dom Curcio (Madrid), An-
drew Heath (Milan), Al Pedersen
(Copenhagen), Laura Pilarski (Zur-
ich), Martin Schultz (Helsinki),
Richard Shepherd (Paris), Robert
Skole (Stockholm), and Jim Smith

-
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\_/ OPERATIONAL POWER SUPPLIES
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A Kepco Operational Power Supply is capable of producing more than mere voltage
stability (though it does that admirably, too). An Operational Power Supply offers volt-
age agility. These unique power supplies allow you to exercise subtle, precise, rapid con-
trol, closed loop control, even digital control. They'll respond with better than 0.01%
linearity to the most complex programming instructions, will slew to a new setting at
speeds up to 1V/microsecond, and allow you to set zero with millivolt resolution.
Kepco's Operational Power Supplies are most useful instrumentation for:

AUTOMATIC TEST EQUIPMENT (ATE), where the ability to rapidly
settle at a programmed level, speeds your test cycle.

PROCESS CONTROL SYSTEMS, where the Operational Power Sup-
ply’s high gain and linear response permits you to close a variety of
feedback loops.

THE STABILIZATION OF CURRENT, where minimum offsets allow
small currents to be effectively controlled and where capacitorless out-
put circuits offer the dynamic compliance to track a varying load.

MEASUREMENTS, where an Operational Power Supply’s ability to
sum, scale and integrate, permits the complex combination of inputs.

OPERATIONAL POWER SUPPLIES are made on/y by KEPCO, INC.

Ask for your free copy of “Using Operational Power Supplies,’’ our 32-page booklet that
will open your eyes to what a power supply can do, besides producing a stable voltage.

write Dept. EU-14 l : l l KEPCO, INC. » 131-38 SANFORD AVENUE « FLUSHING, N.Y. 11352
KE p © (212) 461-7000 = TWX =710-582-2631 - Cable: KEPCOPOWER NEWYORK
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1 Ne Mmost

FORGETTABLE

panel-mount switch P
you can buy...

is also the
fastest to install...

SNAP!

Snap-action switches you snap-in your panel . . . and forget.
Switches that keep switching practically forever . . . because of
Cherry’s exclusive long-life, long-overtravel coil spring mechanism.
Switches that stay put practically forever, too . . . because the
semi-sealed nylon cases have molded-in serrated spring lock clips.
These ’‘forgettable’ single pole (SPDT) switches are rated

10 amps, 125 VAC. Also available in double pole (DPDT)

circuitry . . . and in Gold "‘Crosspoint’* contacts for positive
switching of low energy circuits.

SNAP UP A FREE SAMPLE FOR YOUR PANEL

Just TWX 910-235-1572 ... or PHONE 312/689-7700 and ask
Frank to give you facts on panel-mount switches . . . or circle

appropriate reader service number. i
‘ " 1
S
\‘ A—
T e 3 ==y . <3m “Hha
E69-00A Momentary E69-20A Push-Pull (Reset) E69-30A Momentary & E69-60A Alternate Action  E69-40A Momentary
Action Circle No. 132 Pull-to-Override Interlock Circle No. 134 Action/Short Button
Circle No. 131 for Free Sample Circle No, 133 for Free Sample Circle No. 135
for Free Sample for Free Sample for Free Sample

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

, Cherry affiliates worldwide * Hirose Cherry Precision Co., Ltd., Tokyo * G. W. Engineering Pty. Ltd., Sydne
Cherry Electrical Products (U K.) Ltd., St. Albans, Herts * Cherry Mikroschalter GmbH, Bayreuth, German
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Readers comment

Equation changes

To the Editor: Certain errors in the
equations in our Designer’s Case-
book, “Single op amp compares
bipolar voltage magnitudes,” [Nov.
14, p. 123] have come to our atten-
tion. The errors were caused by
changing from the complementary
mode of operation of the compara-
tor when the final draft was written.

First, the references to e in the
first four equations have the words
“negative” and “positive” reversed.
Then, in the first equation the sign
between e; and eq should be plus,
not minus. In the second equation
that sign should be minus, not plus.

The third equation, designated
(1), should read:

—(ei+ey) = e (Ri/R3) (1

In equation (2), the sign between
ei and es should be plus, and the
minus sign in front of e, should be
deleted.

F.N. Trofimenkoff

R.E. Smallwood

The University of Calgary
Alberta, Canada

Across the Potomac

To the Editor: We are happy to get

the publicity that went when you

quoted me (Electronics, Oct.3,p.95].

But we’re in Washington, D.C., not
Arlington, Va.

W.L. Pritchard

Satellite Systems Engineering, Inc.

Correcting an oversight

Some important data was omitted
from a caption in “For solid-state
watches, the time is at hand” [Dec.
12, p. 97]. The wafer and chip (left
and middle photos) were designed
and built by Micro Power Systems,
Santa Clara, Calif., for various
watch manufacturers, and the mod-
ule assembly (right) is from Na-
tional Semiconductor Corp. Micro
Power’s silicon-gate C-MOS watch
chip contains all the functions for
frequency-division and the related
signal processing needed to display
minutes, seconds, and date. Using
only 12,000 square mils, it takes up
about half the chip area of designs
built with standard C-MOs.
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ON

GET

BOARD...

Sprague Gives You a Choice....... for
Flexibility in Your Printed Board Designs.

SPRAGUE TYPE 196D

Small size economical capacitors
that utilize high-quality tantalum
pellet construction. Conformal epoxy
resin coating is highly resistant to
moisture and mechanical damage.
This capacitor has found wide usage
in consumer and commercial elec-
tronic equipment. Operating temper-
ature range, —55C to +85C. Avail-
able in all popular 10% decade
values from 0.1uF to 330uF. Voltage
range, 4 to 50VDC. Standard lead
spacing. 0.125” and 0.250”. For com-
plete data, write for Engineering
Bulletin 3545B.

Circle 210 onreader service card

Electric Company,
North Adams, Mass. 07247.

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

(|

|
| |
| 1 )
i

SPRAGUE TYPE 198D

Economically priced, molded-case
Econoline™ capacitors. Standard
lead spacing, 0.100", 0.200", and
0.250". Tough, flame-retardant, crack
resistant case has flatted section
and polarity indicator for easy-to-
read marking and error-free inser-
tion. Fixed external dimensions
allow increased productivity during
assembly of PC boards. Designed
for severe vibration and shock en-
vironment, where lead support alone
is not adequate. Operating tempera-
ture range, —55C to +85C. Capac-
itance values from 0.1 to 100xF.
Voltage range, 4 to 50 VDC. For com-
plete data, write for Bulletin 3546.

Circle 7 on reader service card

| Call your nearest Sprague district office
or sales representative, or write for the
bulletins mentioned above to Sprague
35 Marshall Street,

43E-4103R2

SPRAGUE

THE MARK OF RELIABILITY
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25 WATTS

50 WATTS 100 WATTS

Save 5 Ways with Abbott’s
New 77% Efficient
Power Supplies!

Abbott has a Hi-Efficiency series of power modules that can save 5 ways in your system.
The Model “VN" series converts 47-440 Hz AC lines to regulated DC power and uses a
new approach in switching technology that provides a highly reliable line of sixty-three
high efficiency power modules.

The Mcdel “VN” series saves in the following 5 ways:

SAVES POWER — High frequency pulse width modulation and C/MOS digital IC
control circuitry allow efficiencies of up to 77% in the Model “VN” series. This high
efficiency realizes almost twice the output power per input watt than dissipative regulators.

2 SAVES SIZE — Off line techniques and IC technology combine for packages of
70% less volum.e comparec to dissipative regulators.

SAVES WEIGHT — High efficiency means less power dissipated and less heat
generated, thereby reducing or eliminating the nced for bulky heat-sinking and
forced air cooling. This translates into less total weight and smaller system size.

SAVES TIME — You can quiekly get the power supply you need because we have

an extensive line of models to choose from. Outputs of 25, 50 and 100 watts are
available at any voltage between 4.7 and 50.0 VDC. With popular voltages in stock,
chances arc the unit you need is available immediately.

SAVES MONEY — At only $282 for 25w, 3301 for 50w, and $325 for 100w in

Meetings

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

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

Reliability and Maintainability Sym-

posium, IEEE et al, Sheraton Park
| Hotel, Washington, D.C., Jan.
28-30.

Physics of Compound Semicon-
ductor Interfaces, University of Cal-
ifornia, Los Angeles, Feb. 4-6.

Wincon—Aerospace & Electronic
| Systems Winter Convention, IEEE,
Aerospace & Electronics Systems
Society, Americana Hotel, Los An-
geles, Calif., Feb. 5-7.

Nepcon 75 West and International
Microelectronics Exhibition, Indus-
trial Scientific Conference Manage-

| ment Inc. (Chicago, Ill.), Anaheim
Convention Center, Anaheim,
Calif,, Feb. 11-13.

CAD/CAM III. Computer-Aided De-
sign and Computer-Aided Manufac-
turing, Society of Manufacturing
Engineers, Hyatt Regency O’Hare
Hotel, Chicago, IlL, Feb. 11-13.

|

| International Solid State Circuits
| Conference, IEEE, Marriott Hotel,
| Philadelphia, Pa., Feb. 12-14.

small quantities, the “VN’s” are among the lowest priced Hi-efficiency units on |

the market.

Abbott also manufactures 3,500 other 60 O 1o DC
models of power supplies with output

400%‘ to DC
voltages from 2.7 to 740 VDC and output

28 VDC to DC

currents from 4 milliamps to 20 amps.
They are all listed, with prices, in the
new Abbott Catalog. Included are:

28 VDC to 400
12-38 VDC to 60 X

Please see pages 307-317 Volume 1 of your 1974-75 EEM (ELECTRONIC ENGINEERS MASTER Catalog)
or pages 853-860 Volume 3 of your 1974-75 GOLD BOOK for complete information on Abbott Modules.
Send for our new 60 page FREE catalog.

abbot KIFLTIEICTE

LABORATORIES, INCORPORATED

general offices enstern office
5200 W. Jefferson Blvd./Los Angeles 90016 1224 Anderson Ave,/Fort Lee, N.J. 07024
(213) 936-8185 Telex: 69-1398 (201) 224-6900 Telex: 13-5332

8 Circle 8 on reader service card

Compcon Spring—Computer Confer-
j ence, IEEE, Jack Tar Hotel, San
Francisco, Calif., Feb. 25-27.

Industrial Applications of Micro-
processors, IEEE, Sheraton Hotel,
Philadelphia, Pa., March 11-12.

Reliability Physics Symposium,
IEEE, MGM Grand Hotel, Las Vegas,
Nev., April 1-3.

’ Southeastcon *75, IEEE, Sheraton
Center, Charlotte, N.C., April 6-9.

Electronics Production and Test
Equipment Exposition, U.S. Depart-
ment of Commerce, Stockholm,
April 7-11; London, April 15-18.
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you can see why...

SFIF-SCA

I“o
PANEL

is the best choice

SELF-SCAN panels are best because
they can provide alphanumeric display
of data — 16 to 256 characters per
message — for data entry, automatic
checkout systems, wherever man-
machine interface takes pface.

SELF-SCAN parels are pest because
they are brighter. Burroughs tech-
noiogy makes possible sharp characters
with no fuzziness, no loss of focus, no
distortion, a 120-degree viewing angle,
and readability up to 25 feet with mini-
mum glare and reading fatigue.

SELF-SCAN panels are best because
they are the most versatile self-
contained display panels cammercially
available. A wide variety of character
generators offers 45 different displays,
including Cyrillic, Hebrew and
Katakara alphabets as well as standard
ASCI! code.

SELF-SCAN panels are best because
they can be packaged in less than 1/2*
depth and are less costly tnan CRT’s
with comparable message capability.
The cost per light-emitting dot will
amaze you.

Want to see SELF-SCAN panels
n oderation?  Write the Electronic
Comoonents Division, P. O. Box 1226,
Plainfield, New Jersey 07061, or call
{201) 757-3400 or {714) 835-7335 ‘or
a demonstration.

. 1973
§ SELF-SCAN PANEL |

You can see the difference

Burroughs

Circle 9 onreader service card



HOW TO GOMPARE
APPLES &
ORANGES




OR THE INTERDATA 7/32 VS. THE PDP 11/40

It’s a simple comparison when you
think about minicomputer hardware
in terms of software.

Interdata believes that hardware
exists to make programming easier.
That’s the reason we invented a
32-bit minicomputer. And that’s the
reason there really can be no
comparison with any 16-bit machine.

Just think about it.

Most 16-bit mini’s were designed
when memory cost you a dollar a
word. Multiple registers meant four.
Software was a set of diagnostics.
And hardware was king.

Not so now.

Large memories are the rule —not the
exception. One program alone can
exceed 65K. Multiple registers now

Gentlemen:

me.

Name _
Company
Address
O e — 1 State
Telephone

mean 32. And most of your dollars
are spent on software.

That’s why Interdata made the 7/32
happen—to make your software
simpler and cheaper.

For example, the 7/32 has a Real
Time Operating System you can
understand. A system optimized for
FORTRAN programs. And a set of
editors, debuggers, and file packages
to brighten any programmer’s day.
All with a CAL assembler that gives
you efficient code and is compatible
not only with Interdata 7/32’s but
with our 7/16’s as well.

So don’t try to compare apples and
oranges. It’s unfair to the apple.
Especially when their apple only has
16 bits to help their software and our
orange has 32.

Interdata, Inc., 2 Crescent Place, Oceanport, N.J. 07757 (201) 229-4040.

J Maybe I shouldn’t compare, but I’ve got to try. Send me more
about the 7/32.

(J Let’s talk oranges. Have an Interdata representative contact

1 . et et = g

L ]
IN"'TERIDATA

A subsidiary of The Perkin-Elmer Corporation

2 Crescent Place, Oceanport, N.J. 07757.
(201) 229-4040.

6486 Viscount Road, Mississauga, Ontario,
Canada L4V 1H3. (416) 677-8990.

Arundel Road, Uxbridge, Middlesex, Eng.and.
Uxbridge 52441.

8032 Grafelfing bei Munchen,

Waldstrabe 31, West Germany. 854-20-34-38.
92 Chandos Street, St. Leonards,

Sydney, Australia 2065. 439-8400.
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This ad has been placed by Photocircuits
with permission of a satistied customer.

“My records prove it.
Photocircuits shipped us over
1/2 million PCBs for calculators.
Less than 1% were rejected?’

Tom Miller, Production Control Supervisor, Hewlett-Packard

"I supervised in-house production of
printed circuitry for Hewlett-Packard.
When the demand for our pocket-sized
calculators taxed our own capacity for
making printed circuit beards, | had to
look outside the company.

"The scientific and business calcula-
tors Hewlett-Packard makes have infinitely
more functions than the typical ‘house-
wife' variety. And we have sold over one-
nalf million of them. So we needed large
volumes of quality boards for logic and
battery charger appiications.

“Photocircuits’ reputation for
quality was confirmed by my first visit.

"I've been in this business since
1955, so | knew of Photocircuits even
before we made a facilities check. What |
had heard proved to be true. Their overall
efficiency was evident and everyone
seemed to know what they were doing.

"We had no qualms about dealing
with an East Coast house either. They
were only a short 5 hoursaway by plane.
And seconds away by WATS line. In
fact, when we asked for price quotes, they
got back to us within ten days. And that

included mailing time.
“Their price was lower and they
delivered what they promised.

“Long Island labor costs are com-
parable to the West Coast, but Photo-
circuits still managed to beat local prices.
To me, that's another indication of over-
all efficiency.

'And even though we hit them at the
same time as everyone else, Photocircuits
guaranteed they would deliver a certain
number of boards every week. They kept
that promise.

“Quality-wise, they were the best
boards I've seen in twenty years.

“We have some very stringent stan-
dards at Hewlett-Packard. Not only do we
expect operational quality, but esthetics
as well. If a customer tears the cover off
one of our products, we want our com-
ponents to look good.

"In both cases, performance and
looks, Photocircuits was outstanding.
Over half a million boards have been
delivered. Less than 1% have been rejected
for any reason whatsoever.

'‘What more is there to say?

Photocircuits

Division of Kollmorgen Corporation, Glen Cove, New York 11542 (516) 448-1000
Printed circuitry for mass-produced electronics
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PRECISION/POWER
WIRE-WOUND |
RESISTOR |
ENGINEERING
HANDBOOK

The industry’s most exten-
sive and most accurate
compilation of engineering
information on wire-wound
resistors . ..............
including: beryllium oxide
core power resistors . ...
22 special temperature co-
efficients, low cost compu-
ter resistors, commercial
series.

Write for your free copy today!

INDUSTRY’S

BEST DELIVERY
FROM THE
WORLD’S LARGEST | |
MANUFACTURER
OF
WIRE-WOUND
RESISTORS!

ELECTRONICS DIVISION,
AMF  INCORPORATED
700 South 21st Street
Irvington, New Jersey 07111

{201) 374-3311
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Offshore assembly
looks good to Parent

Up untl about three months ago,
38-year-old Robert Parent was rela-
tively content as production man-
ager at Silicon General Inc.

Then he was approached by one
of his clients, Jacob Ratnoff, presi-
dent of Interlek Inc. of San Mateo,
Calif., which, through its Philippine-
based affiliate, Dynetics Inc., assem-
bles about 9 million integrated cir-
cuits yearly for U.S. customers.

*“Jake told me he wanted to ex-
pand to 100 million pieces a year,
and he wanted me to be general
manager,” says Parent, who ac-
cepted the invitation despite some
misgivings.

“The key is how you handle the
expansion,” he says. “You don’t do
it with 14- or 16-pin jelly beans. The
advantage of offshore assembly is
low labor cost. But the prices of the
standard circuits are rock-bottom al-
ready, and no one is buying millions
of devices.”

Special. There is a market, how-
ever, for non-standard circuits, he
believes, where the typical user
wants quantities ranging from
10,000 to several hundred thousand
custom parts.

“But to capitalize on this market
you need a diversified production
line,” says Parent. “You must be
able to produce a wide variety of
pinouts, in several technologies, in
several kinds of packages and at
several levels of integration.”

To this end, he says, Inter-
lek/Dynetics has added 40,000
square feet to its original 10,000
square-foot IC assembly plant near
Manila. It will assemble packages
with anywhere from six to 40 leads
for bipolar, MOS and C-MOS chips,
with a choice of encapsulant.

In ceramic packages, says Parent,
Interlek will be able to deliver side
braze or Cerdip, including low-tem-
perature glass types. In addition, the
facility will have the capability of
handling small-, medium-, and
large-scale ICs.

The company currently has 450
employees, but Parent is negotiating

Growing. Assembly operations will grow if
they're diversified enough, says Parent.

with about 20 new customers in the
U.S. and three in Europe and ex-
pects to expand to about 2,000
people by June 1975. If all this
seems to be a bit of a gamble, Par-
ent thinks the payoff is worth it.

“The chief advantage to expand-
ing during a down period 15 that
when the turnaround does come
you’ve got a tremendous edge on
competitors who are just gearing up
again,” he says. “And the way we’ve
decided to expand takes a lot of the
gamble out of it.”

Components are complex
for DEC’s Knowles

“My bag within the company is to
get something going,” says 38-year-
old Andrew C. Knowles, group vice
president and general manager of
the recently formed Components
group at Digital Equipment Corp.

In a sense, Knowles is taking the
Maynard, Mass.-based mini-
computer manufacturer back full
circle—to its beginnings in 1957
when it was an “iron” house selling
off-the-shelf logic modules with
little or no software or services.
Only now it’s time, he thinks, for the
concept of a “component” to be
vastly expanded.

“We’ll be selling microcomputers
and peripheral devices such as cath-
ode-ray-tube displays, teleprinters
and cassette recorders, as well as our
standard logic-module products,”
says the energetic cigar-smoker.
“And by going after customers who
are self-sufficient enough not to

Electronics/December 26, 1974



NEW! If the solenoid youre now using in your product
lasts five years . . . you can now figure on 500 years. Be-
cause these new Guardian solenoids perform the 1 million
operations you expect of a traditiona life tubular solenoid

and keep right on .. . and on. Making them idea for any-
place where a .ife expeciancy of 1 million operat.ons just
won't do. Where 100 million is more like it.

[G] GUAR

-

yectancy

GUARDIAN ELECTRIC MANUFACTURING CO. .

Your Guardian Angel
(and dramatic engineering
developments) bring you

' solenoids

‘/ that last
100 ¢im

er’

*And that’s a minimum. Life
tests have already gone
past 100 million operations

...and are still running!

Mount aimost instantly NEW!

thruinstallation hole
) Plunger stop moved
with special bracket tc front of plunger

where 1t seats on sturdy
end plate bushing assembly
~

NEW!
Moilybdenumdisulfide
piurger coating

Stainless Steel Washer

All because of a unique new design that increases
mechan cal life at just a little more cost. Only about
25% more, in fact, that traditional-life tubular solenoids
Yet you get 10,0009% more life.

Get all the long-life facts in tne brand new 72-page
Guardian Solenoid Catalog. Yours free for the asking

IAN-

1566 West Carrol! Ave., Chicago. Illinois 60607
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Subminiature capacitors | |
with small mountingareas Peeele
for printed circuit boards

WIMA FKS 3
FKC 3

capacitance

FKS 2 min from 1000 pF
MKS 3

P.C.Module
5;7.5;10mm

to 0.15 pF

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.

"

WILHELM WESTERMANN

Spezialvertrieb elektronischer Bauelemente
D-68 Mannheim - Fed. Rep. of Germany
P.O.Box 2345 - Tel.: (0621) 408012
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Board man. Knowles is counting on the
customers’ not needing any help.

\

need software or services, we’ll be
able to sell things at rock-bottom
prices.”

Selling processors as if they were
simple off-the-shelf components
comes easy to him, Knowles says. He
spent almost 10 years at RCA Corp.,
finishing up as manager of appli-
cations engineering for the com-
pany’s semiconductor products. And
when he joined DEC in 1969, he be-
gan as product-line manager for the
PDP-11, one of the first general-
purpose minicomputers with a uni-
fied bus.

But now LsI technology has been
pushed to the point where Knowles
is stocking “‘computers on a board,”
including a microcomputer that’s
software-compatible with the low-
end of the PDP-11 line. This is the
LSI-11, built of n-channel metal-ox-
ide-semiconductor chips developed
by Western Digital Corp. [Electron-
ics, Oct. 31, p. 25] and which will be
available early next year. He’s also
stocking a pair of processor products
made available earlier this year—the
MPS microcomputer board built
around Intel Corp.’s 8008 p-channel
8-bit LsI chip, and the slightly larger
PDP-8A microcomputer, which is
program-compatible with DEC’s
PDP-8E mini. Orders for a thou-
sand processors at a time are al-
ready coming in, says Knowles. And
he expects to do as well in peripher-
als.
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BU406-BU 407 : horizontal
deflection with plastic transistors

BU406 and BU407 are involving computer aid to - low leakage current due
NPN silicon epitaxial obtain optimal geometries. to advanced passivation
transistors designed Particularly good techniques
specifically for horizontal performance has been - guaranteed second
deflection final stages in achieved in various aspects breakdown behaviour
monochrome television sets.  of interest to deflection under typical operating
Even the largest popular circuit designers: conditions.
screen sizes are catered - high resistance to The reduced power
for since the BU406 has a flashover breakdown dissipation has allowed
breakdown voltage of thanks to optimized these devices to be
400 V and a peak geometry and a specially mounted in a plastic TO-220
repetitive collector current contoured h.. vs | case, thereby cutting the
of 10A. characteristic cost of the device, and
The BU407 with its 330V - very low power dissipation offering the user cost
breakdown value will be “as a result of efficient savings in assembly and
found adequate for small switching heatsink.
and medium sized screens.
This new family is the BU406 | BU407
outcome of a directed i | i
development programme Vces 4a00v | 330V

i lcwm repetitive 10A 10A

Circle 18 on reader service card
’ Prot 60W 60W

— Vcesat (570.5A) max 1V max1Vv
EEE | tor (5/0.5A) max 0.75 us max 0.75 ps
1o/ (40V - 10 ms) 4aA 4A
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Machine fits gap
between mini and
microcomputer

Rockwell hiring
reps, distributors
for standard parts

Printer contains
microprocessor,
stepping motor

Novus adds
scientific 1-chip
calculators

Electronlecs/December 26, 1974

Electronics newsletter

A new computer that is intermediate between the traditional mini-
computer and the semiconductor microcomputer will be introduced in
early February by Computer Automation Inc., also known as the
Naked Mini company. Selling for about $500 each in quantity, the new
unit, as yet unnamed, is half the size of, and performs about half as
well as, the firm’s minicomputers, including the LSI-1 and the LSI-2.
The one-board LSI-1 accesses in 1.6 microseconds and measures 17 by
15 inches.

The new unit will use TTL MSI rather than MOS LsI—perhaps a reflec-
tion of the fact that Computer Automation is not yet in volume produc-
tion of the MOS-based LSI-1 it announced over a year ago [Electronics,
May 10, 1973, p. 154], though quantity shipments of the LSI-1 are now
said to be imminent. The LSI-2 is also a TTL MSI machine.

Though Rockwell Microelectronics is no longer making silicon-on-sap-
phire LsI for the commercial market (see p. 23), it is underscoring its
drive to establish a line of standard products by signing up reps and dis-
tributors. Rockwell will soon start shipments of its first standard part, a
high-speed 1,024-bit 1103A random-access memory [Electronics, Dec.
6, 1973, p. 36], with a 4,096-bit RAM to be sampled late in the second
quarter and produced in the fourth quarter. The company hopes to
have 12 reps by the end of the second quarter, with distributors signed
up in the third quarter.

Interdata Corp. has built a microprocessor into the controller of a com-
puter-output printer that it will introduce for the OEM market next
month. The machine, the second peripheral to be made by the com-
pany, uses the microprocessor not only to control the printing element,
but “also to perform such additional tasks as monitoring communi-
cations lines and controlling transfers to and from the computer
memory. The printing element, which has a new shape, is driven by a
stepping motor instead of a servo.

The printer is designed to overcome problems with some recent
servo-controlled designs. Under certain adverse conditions, these print-
ers operate at as little as half the nominal rate, which causes misalign-
ment and blurring of characters, says Interdata.

Expanding out of strictly consumer-type calculators, the Novus Con-
sumer Products division of National Semiconductor Corp. is bringing
out a line of 10 new scientific and special-purpose hand-held machines.
Prices range from $80 to $170 for 14 models from basic slide rule to
full-function, dedicated-progfam units. The low prices for the scientific
calculator stem directly from a chip technology that accommodates all
the basic scientific and computational functions on a single p-channel
chip, and the absence of discrete components. All programable func-
tions are on a second chip.
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National offers
22- and 18-pin
4-k RAMs

EM&M to add
core systems
for minis

Two in fly-off
for altimeter
in Army copters

Leitz builds unit
that enables blind
to avoid obstacles

Electronics newsletter

With a single move, National Semiconductor is catapulting itself into
the thick of the 4,096-bit random-access-memory race by supplying
both the 22-pin and 18-pin versions of that device by mid 1975 (see p.
24). According to Ron Livingston, MOS memory marketing manager,
National is taking the 18-pin route for its high-density device “because
that configuration offers both good board density and high speed with-
out needing the multiplexing circuitry required of 16-pin packages.”

National’s 18-pin part, MM 5270, will be in the 200-nanosecond range.
It differs from the TI design by sporting a more familiar three-state out-
put instead of the open-drain TI design. National achieved the re-
duced pin requirements by letting the logic chip select, read/write,
and V.. reference share a single pin.

A major core-memory supplier, Electronic Memories and Magnetics
Corp., is aggressively expanding its efforts to reverse the slowing sales
of cores. The company will soon introduce plug-compatible add-on core-
memory systems for the General Automation SPC-16 and Interdata
7/16 and 7/32 minicomputers, the first such memories it has intro-
duced. Memories for other minicomputers are also being developed.

A “fly-off” begins next month between Hoffman Electronics Corp. and
Honeywell Inc. when the Army Electronics Command starts testing
their prototypes of an “absolute” radar altimeter for Army helicopters.
The Army wants accuracy within 3 feet +3% of altitude from zero to
250 feet and £5% from 251 to 2,500 feet. The system is expected to be
sensitive enough to display the altitude from the tops of trees, snow,
and ice, or the ground if there is no cover.

The toughest trick for the winner will be to build the altimeter for
$3,500 each or less to fill an initial order of 2,000 units. Radar altime-
ters that do the job now cost about $7,300. The production award is ex-
pected in July 1975.

A lightweight, inexpensive electronic guidance unit for the blind is
the aim of a $250,000 development project partly financed by West
Germany’s Ministry for Research and Technology. The equipment is
being developed by Ernst Leitz GmbH, and is said to overcome the
weight and reliability problems of competing systems. Leitz expects to
have a prototype ready for next year and a marketable unit, to cost no
more than about $400, by 1976.

Built like an ordinary hand-held flashlight, the unit is to enable the
blind to detect objects at various distances to 10 feet and to help them
avoid such obstacles as curbstones and staircase steps. The system con-
verts optical signals impinging upon photocells into perceptible electri-
cal signals of varying strength. The company is testing both sound and
pressure for transferring the information.
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Fused-In-Glass
reliability
by Unitrode

for zeners and rectifiers

Diffused silicon die metallurgically bondec
between two pins.

Hard glass sleeve fused directly to die and pins
provides a voidless monolithic structure...seals
out moisture and contaminants...virtually
indestructible.

True high reliability is impossible if the design of

a zener or rectifier permits anything to destroy the
integrity of the chip. Unitrode’s exclusive construc-
tion has been revolutionizing military reliability
spec:fications since its introduction. Constant
process improvements and new products for
today's sophisticated electronic equipment
maintain Unitrode’s leadership.

When you need hi-rel zeners or rectifiers, talk to
us. We're today's leader in hi-rel products. Send
for our new Fused-In-Glass Reliability brochure.
Or, for more information, call us at (617) 926-0404.

Unitrode makes over 1000 different hi-rel zeners
and rectifiers. Full performance ranges are avail-
able in JAN, JANTX, and JANTXV types.

Product Ratings
Zeners and surge ;
SUppressors® 1-10W; 6.8-400 V
Rectifiers™ 1-50 A; 50-1000 V;
recovery times to 25 ns

*Available as high-voltage and high-current assemblies, and bridges

mem UNITRODE

580 PLEASANT STREET, WATERTOWN, MA 02172
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ENERAL ELECTR
OPTOELECTRON
COUPLER LINE

H11 SERIES H13 SERIES H15 SERIES Hi7 SERIES
- COUPLERS INTERRUPTER COUPLERS MATCHED EMITTER
B 4 Different models — MODULES W 4000V isolation DETECTOR PAIRS

intezchar)geable with all W 4 Models offer “no B 4 low cost models for pulse g Industry’s lowest cost
popul;r mdustr}j types contact” switching transformer replacement; matched pairs
B Transistor, Dariington and Foruse as. thyristor triggering, logic W Transistor and Darlington

SCR outputs interfacing . ;
; s ~ shaft encoders ACIng 4 o outputs for general
W The Industry’s first AC ¢ A ter W Transistor and Darlington purpose detection

input coupler-H11AA and DG SAns outputs _ it
‘ it ors | ™, applications and “no
threshold coupler HI1ALO  — J% 7 2C B Sold state relabity at oW contact” switching

M GE’s patented glass limit switch cost im
e Pl el , - es g - B Replacements for limit
isolation yields the highest YT . @ Covered under U.L. File sw?tches, small

available CTR and isolfation b .
iy ignition systems £51868 mechanical contacts and
voltages-4N35 offers 100% micro Switches

_ CTR with 3500V isolation
M Covered under U.L. File

COMPETITIVELY PRICED AND AVAILABLE
NOW FROM YOUR GENERAL ELECTRIC DISTRIBUTOR
"THE BEST COST NO MORE"

GENERAL %) ELECTRIC
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Electronics review -

Significant developments In technology and business

Rockwell shelves
commercial SOS
device activity

General Automation left
without a supplier for
single-chip CPU in its
LSI-12 microcomputer

The outlook for commercial appii-
cations of silicon-on-sapphire semri-
conductor devices has suffered a
serious setback because of the shelv-
ing of most of the commercial SOS
effort at the Microelectronics Device
division of Rockwell Internatioral
Corp. The move leaves General Au-
tomation Inc., a Rockwell neighbor
in Anaheim, Calif., without a sup-
plier for the n-channel micro-
processor that served as the single-
chip central processor in its LSIz12
microcomputer [Electronics, Dec. 6,
1973, p. 39].

The Rockwell division, a pioneer
in sos work, will continue to de-
velop silicon-on-sapphire tech-
nology for the military market. But
it has also abandoned its own devel-
opment of a 1,024-bit C-MOS-on-
sapphire random-access memory
device [Electronics, Jan. 10, p. 29].

According to' Donn L. Williams,
president of Rockwell’s electrorics
operations, the commercial SOS ac-
tivity was stopped because: “other
projects have to take higher prior-
ity.”

yLow volume. In fact, Rockwell of-
ficials considered the General Atto-
mation CPU chip a laboratory effort,
rather than a production run, partly
because of the relatively small
quantities involved. Even in full
production, the device would repre-
sent only a small fraction of the
Rockwell division’s device output.

Electronics/December 26, 1974

For his part, General Automation
president Raymond J. Noorda com-
plains that his company “hadn’t
been getting the supply of processor
chips needed to continue the [LSI-
12] program, so the microprocessor
development has been put on the
back burner. It will continue as a
decent activity, but scaled down.”

General Automation had another
supplier for the sOS circuit—a small,
unnamed Orange County, Calif,
spinoff from Rockwell—but Noorda
says that firm will concentrate on
improving the process, to improve
yields rather than product develop-
ment. Poor yields, in fact, appar-
ently killed the Rockwell effort.
General Automation has built a
number of the 8-bit Lsi-12 micro-
computers and delivered them to
customers, but couldn’t get enough
chips to supply the expected pro-
duction requirements.

The minicomputer maker is pro-
ceeding with a dual approach to a
substitute CPU “for the LsI-12 and
still-to-come LSi-16 machines: a
high speed MsI TTL microcomputer
replacement for the LSI-12, and a
lower performance MOS LSI com-
puter to replace the LSI-16, which
was not due until spring. “This ac-
tivity had been going on in parallel
because of some feeling that this
might happen. We're taking the
logic design and going into a mare
predictable technology,” Noorda
says.

Slippage. Noorda says that the
16-bit computer, the LSI-16 is not
far behind schedule. “We never
committed to customers on it. Our
present plan is to deliver substitute
technology within three months of
when we had planned to deliver the

LSI-16 computer.”

Noorda says that General Auto-
mation will be able to provide an alt-
ernate processor by the middle of
next year—choosing either from
among its own products or from
something available on the market.
Forsome customers, then, this means
a microcomputer board using a mi-
croprocessor chip set. a

Solld State

Gain up, size down
in bipolar process

Researchers at West Germany’s Sie-
mens AG have come up with a
simple method for improving the
performance and reducing the size
of bipolar npn transistors, It relies
on a modification of a standard
transistor fabrication process.

Called the polysil-emitter process
and developed by Helmuth Murr-

Si0;

Tz [z
—,,.

(a)

POLYSIL SIi0;

.(b)

Dlitterence. Polysil process, bottom, removes
dip under the emitter and controls base
width precisely.
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mann and Andreas Glasl at the
company’s Munich laboratories, it
facilitates the manufacture of npn
transistors. Their base widths can be
more precisely controlled than ever
before and, for a given doping level
of the active base, current gain can
be 10 times that obtained by the
standard process.

Using normal 4-micrometer-wide
structures, the Siemens researchers
expect they will soon be able to pro-
duce polysil-emitter transistors with
oxide isolation that will have an
area of only 500 square microme-
ters. This compares with roughly
3,000 pm? for a transistor fabricated
by the standard process with pn-
junction isolation. Murrmann says
the process is “especially attractive”
for large-scale integrated circuits.

In a standard npn transistor, the
dip effect under the phosphorus-
doped emitter is a big operational
drawback. Showing up as a bulge in
the base region (see top of figure on
page 23), the dip makes it difficult to
control the base width precisely dur-
ing device fabrication. It also in-
creases the internal base resistance,
and the actual emitter efficiency
turns out to be far below the theo-
retical value determined from the
emitter’s doping level.

The dip occurs because of the
high doping concentration in the
emitter’s surface—usually a result of
crystal imperfections. The reason for
the lower actual efficiency, on the
other hand, is the high recombina-
tion rate of the minority carriers and
a drop of the effective emitter-dop-
ing.

Simple fix. The polysil process
gets around these problems in a rel-
atively simple manner. It shields the
single-crystal silicon base material
from the emitter’s high surface con-
centration. The process (see the bot-
tom of the figure) starts out with or-
dinary planar fabrication. Then
after producing the window in the
surface oxide, an undoped polycrys-
talline silicon layer—the polysil—is
deposited across the entire transistor
surface. The dopant is then made to
diffuse through the polysil layer into
the base material below, but the
high doping concentration is con-
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fined to the polysil layer on the sur-
face.

Next, the polysil is etched so that
an overlapping cover for the emitter
hole is left. Finally, etching for the
base contacts and the metalization
step are performed in the usual
fashion.

The high current gain results
from the relatively low emitter-dop-
ing level in the single-crystalline
material. This leads to a high emit-
ter efficiency. The high current gain
and the small base resistance—the
latter stemming from the high dop-
ing concentration in the base—result
in only a small voltage drop across
the base region.

All this translates into a consider-
able area reduction, for the higher
the current gain and the lower the
base resistance, the smaller it’s pos-
sible to make the emitter length and

the base area under the emitter.
Investigations into the experi-
mental polysil-emitter transistors
have shown some other surprising
results, Murrmann points out. The
base width is determined primarily
by the base penetration, and this
means that polysil transistors have a
high degree of reproducibility.
Because of the low emitter pene-
tration, a relatively high base width
remains so that the cutoff frequency,
fi, of the polysil emitter is rather
lower than the f; of normal transis-
tors. However, by reducing the pen-
etration of the base, the base width
can be controlled so that higher cut-
off frequency values can be ob-
tained without affecting the behav-
ior of the polysil emitter. The
Siemens researchers expect to ob-
tain cut-off frequencies of up to 4
gigahertz. O

Customer desire for greater board density
causes shift to small 4-k RAM packages

Just when it looked as if semicon-
ductor manufacturers had settled on
two package approaches for 4,096-
bit random access memories—a 16-
pin and a 22-pin version—suddenly
a new volley is being aimed at pro-
viding parts that boost board den-
sities.

First, Texas Instruments, Dallas,
introduced an 18-pin version [Elec-
tronics, Dec. 12, p. 30], and now In-
tel Corp., Santa Clara, Calif., one of
the standard bearers in the 22-pin
camp, will put its 4-kilobit design
into a 16-pin package, while contin-
uing to supply the 22-pin part. And
National Semiconductor Corp.,
Santa Clara, which intended to
make the Ti/Intel 22-pin standard,
is now supplying an 18-pin device as
well.

Samples of the National parts will
be available in March or April, and
production quantities are scheduled
for the middle of the year. The com-
pany’s 18-pin device differs from the
TI part in that it has a more familiar
tri-state type of output, instead of
the open-collector type.

Dave West, marketing manager
at Mostek Inc., Carrollton, Texas,
points out that the 16-pin package,
which Mostek pioneered, yields al-
most twice the packing density on a
printed circuit board as the 22-pin
part. And, points out Jim Coe,
Mostek’s applications engineering
manager, users already have the
automatic insertion equipment
needed for 16-pin and 18-pin pack-
ages. Such equipment was pur-
chased for the older 1,024-bit RAMs,
which are supplied in the same
packages. Equipment to handle the
22-pin package isn’t readily avail-
able yet, Coe says.

Mostek received a big boost
recently when NCR Co. selected its
16-pin RAM for its point-of-sale ter-
minals, financial data systems, and
mainframe computers.

But Tr’s counter-move with an 18-
pin package could take some of the
wind out of Mostek’s sails. The dif-
ference in packing density on a
board between 16- and 18-pin pack-
ages isn’t nearly as great as it is be-
tween the 16- and 22-pin parts. The
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18-pin part is faster than most 16-
pin devices, so that users may opt
for the greater speed rather than
what could only be a rather modest
increase in board-packing density.

Mike Markkula, North American
marketing manager at Intel, doesn’t
believe that will happen. Manufac-
turers of minicomputer and remote
intelligent-terminals, he points out,
are particularly concerned about
small size. But large-computer man-
ufacturers put a premium on
throughput.

“The first [type of manufacturer]
wants high-density memories, and
the second wants high-speed memo-
ries,” says Markkula. ‘“‘Mini-
computer manufacturers use the 16-
pin rather than the 22-pin because it
allows them to use the same number
of bits of memory but reduce the
board size by 15% to 25%.”

No plans. Texas Instruments has
no plans to follow its 18-pin RAM
with a 16-pin version, says Edwin S.
Huber, product marketing manager
for MOS memories. “Because of the
particular circuitry that’s used for
the 16-pin’s multiplexed addresses,
a 16-pin package would require a
completely new design, significantly
changing our chip. We cannot get
both the 18- and 22-pin RAMs from
the same chip.”

He points out that the 16-pin ver-
sion with the two clocks and compli-
cated phasing that are used may be
more difficult to apply to transistor-
transistor-logic memory where
level-shifting is not required. O

Memory

Density pushed by
bubble lattice

Working with a new storage con-
cept, IBM Corp. researchers say they
believe they can increase the capac-
ity of bubble memories by 16 times
and probably much more.

In fact, the IBM approach, called a
Bubble Lattice File store, may in-
deed have no practical upper limit
in terms of information storage den-
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The war in Vietnam convinced Army
officials they needed a system that
would detect the first round of artil-
lery fire, and by calculating its tra-
jectory, pinpoint the gun that fired it.
One solution to the problem is this
artillery-locating radar, built by
Hughes Aircraft Co. for the Army
Electronics Command, Fort Mon-
mouth, N. J. Sperry Rand Corp. is
also submitting an entry in the
AN/TPQ-37 competition and will
shoot it out with Hughes at the Field
Artillery Center, Fort Sill, Okla.
Hughes employs a three-dimen-
sional radar that scans the horizon
with a pencil-beam that's electron-
ically steered. The antenna array
contains hundreds of discrete
phase shifters. Until the test results
are in, however, Army officials are
taking a wait-and-see attitude. They
suggest that a system combining ra-
dar and acoustic sensors may ulti-
mately solve the artillery-locating
problem, as well as the more per-
plexing mortar-locating problem.
ECOM is also funding development
of a mortar-locating radar, for which
Hughes is also competing.

sity, says Otto Voegeli, of the com-
pany’s Research Laboratory in San
Jose, Calif.

“At the very least,” he says, “it
will separate the problem of boost-
ing information storage capacity
from the problem of improving the
resolution of photolithographic
techniques used to make bubble-
memory devices.”

In conventional bubble memo-
ries, magnetic bubbles—flat cylin-
drically shaped domains of magneti-
zation contained in garnet mate-
rial— are moved from point to point
by applying a rotating magnetic
field to thin-film permalloy patterns
of T’s and I’s deposited on the gar-
net. The rotating field causes differ-
ent parts of the pattern to alternate
polarity, pulling the bubbles along.
The presence or absence of bubbles
at different points can represent
binary 1s and Os.

Crystalline. The new concept
packs the bubbles close togetherin a
configuration that resembles a crys-
talline lattice; hence, its name.

“In most other memory devices—
core, semiconductor and conven-
tional magnetic bubble—some de-
vice structure is used to define each
bit position,” says Voegeli. “As a re-
sult, the density of the memory de-
pends on how small you can make
that structure.”

Thus, the storage density of mag-
netic bubble devices depends in part
on how fine the dimensions of the
T- and I-bar structures can be fabri-
cated using photolithographic tech-
niques. In the lattice file, these struc-
tures are eliminated, and, though
photolithography is used, line ge-
ometries need not be as small. The
storage density possible with con-
ventional bubble memories is high.
Bell Telephone Laboratories, for ex-
ample, has fabricated a 250-by-195-
mil memory chip containing 16,448
bits [Electronics, May 16, p. 29].

In the bubble lattice, the bubbles
themselves define the bit positions
in exactly the same fashion as atoms
arrange themselves in a crystal.
“The position of each bubble is de-
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fined by its interactions with its
neighbors,” Voegeli explains. “Since
the lattice is the lowest energy state
the bubble can attain they will form
one if given a chance.”

Packed. The bubbles are packed
together very densely with no empty
spaces so that a zero can no longer
be represented by the absence of a
bubble. Instead, IBM scientists use
magnetic differences in the wall sur-
rounding each bubble. The magne-
tization gradually rotates along this
boundary region from up to down.
In some bubbles, the direction of ro-
tation is constant around the pe-
rimeter. In others, the direction re-
verses many times. )

“Not only can we generate ten
states randomly but we can also
generate them in a controlled fash-
ion—that is, to write—only those
bubbles which either do not reverse
direction or which reverse once,”
says Voegeli. “We do this by impos-
ing an in-plane magnetic field on
bubbles fed through a channel.”

The researchers have also found
that bubbles with no reversals travel
in a straight line when subjected to
the in-plane magnetic field, while
those with one reversal are deflected
at an angle of about 30°. Thus by
superimposing current conductors
on the film, it was possible to con-
struct a reading device to separate
the two bubble types and detect s
and 0s.

“At this point, we have built the
read, write and storage functions of
the BLF on separate chips,” he says.
“Before we integrate them in a
single device we want to consider
several alternative methods of read-
ing, writing and storing.” O

Consumer electronics

TV to get more
digital tuning

Despite a dismal year for color tele-
vision-sales, semiconductor manu-
facturers continue to offer all-elec-
tronic, digital tuning systems to
penny-conscious TV-set makers.
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Manufacturers were receptive to
two new systems—one a joint devel-
opment by Plessey Semiconductors
Inc., Santa Ana, Calif, and Na-
tional Semiconductor Corp., Santa
Clara, Calif., the other from Fair-
child Semiconductor division,
Mountain View, Calif. Both were
demonstrated at this month’s Chi-
cago Fall Conference on Broadcast
and Television Receivers. Currently
implented with off-the-shelf small-
and medium-scale-integrated pack-
ages, they are variations on the fre-
quency synthesis theme that’s been
around for several years. But the ad-
vent of inexpensive 1-gigahertz divi-
ders to interface with broadcast os-
cillator frequencies that reach 931
megahertz makes the approach “ec-

onomically and technically feasible
for the first time,” comments Eric
Breeze, a staff engineer for digital
applications at Fairchild.

Under $30. Fairchild’s tuner-con-
trol package, including light-emit-
ting-diode display, sells for less than
$30, he says, and if the components
are integrated further, it could hit
the $15 range that’s competitive
with the electromechanical compo-
nents now used.

The National/Plessey system is
also under $30 but without LEDs.
When much of the electronics are
integrated onto a single MOS chip
next year, the system should go for
$12 or $13 in half-million quantities,
says Joseph Obot, consumer mar-
keting manager at National