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Publisher’s letter

henever a major story, especially

one involving an important prod-
uct announcement, is about to break,
word tends to leak out in advance.
That’s the reason National Semicon-
ductor was being particularly closed-
mouth about its entry into the mini-
computer market.

Rob Brownstein, our No. 2 man
covering the San Francisco region,
had heard about a big story coming
up at National, but the company was
keeping the lid on tight. Yet, to his
surprise, the minicomputer an-
nouncement became Rob’s scoop
almost by accident.

In the course of collecting infor-
mation on new products to be
included in our report on the Nation-
al Computer Conference in the next
issue, Rob telephoned National and
was invited to come in for what he
thought would be a routine product
briefing.

“l was completely surprised when
the product turned out to be the
announcement everyone had been
trying to get. Here they had been
tighter than a clam, and suddenly |
had interviews with National’s exe-
cutives plus technical background
from the engineering staff,” Rob
recalls.

The result is the Probing the News
story on page 81, which carries both
the general implications of Nation-
al’s move and some technical details
of the System/400 minicomputer.
As Rob points out in the story, the
key to the development was Nation-
al’s roots in integrated circuits, IBM-
compatible add-in memories, and
IBM-compatible central processing
units. It was natural for the company
to introduce an 1BM-compatible
minicomputer system.

The story wasn’t all luck for Rob,

though. He had to analyze the
significance of National’s move,
based on the company’s past capabil-
ities and potential market.

“One thing’s certain,”” Rob con-
cludes, “I'll have a different view of
‘routine’ phone calls in the future.”

ur newest newsletter makes its

bow in this issue. It’s called
Products Newsletter and appears on
page 247. Why start a page on
product news?

“The main reason,” says Mike
Riezenman, new products editor, *“is
to provide coverage of the many
news items that develop around
products that are not simply new
product announcements.”

For example, the newsletter will
carry items on upgrading present
models or adding new options. There
will also be news of price changes
and second-source agreements. And
news of products that have been
dropped will appear as well.

“The newsletter gives us an oppor-
tunity to get fast-breaking product
information to the reader in a brief
capsule and still be able to follow up
with a longer story reviewing the
specifications in a later issue,” Mike
adds. “Material in the newsletter
will deal with products that either
are immediately ready for market or
will be shortly, rather than long-
range projects.”

In short, the Products Newsletter
will be a page to catch the latest of
the many products that are covered
in our extensive New Products
section.
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'RCA.Newsmakerin Linear.

The 3240 Dual. New proof
BiMOS is the answer in op amps.

First RCA introduced the BiMOS
3140, most useful op amp since
the 741. Now, in volume, the
3240 — dual version of the 3140.
It brings BiIMOS benefits to
users of the 747, Bifet TL082,
and the often hard-to-get 1458.

Better than 1458 on
performance. The 3240, like the = -3
3140, delivers the benefits of L
MOS/FET input. Such as ultra-
high input impedance and very When they’re Order

, : out of 1458’s... the CA3240.
low input current. It also gives

you bipolar speed and high sup-
ply voltage operating capability: | Duel of the Duals
H Input Gate Input
4 to 44 \/’ dual Or Slngle Supply' {with slg?: supply) 55?:;:';;11':’: Vou* I f!l:l: Bm:laamrnn
And muc_h more. BIMOS CA3240E | Oto (V*—-3V) | 1to (v*-3V) | 50pA |9 V/usec Yes
Available now. In volume. Bifet TLOB2CP | 5to (v*—5V) | 5to (v*—5v) | 400 pA |12 Vrusec | No
. . CA1458E dto(V*-3V | 5to(v*—-5V) | 500K pA 0.5 V/usec | —
"djusi_a feW rponthskaﬁe{r:tségt;.%- MC1458SP Jto (V*—3V) | 5to (V*—5V) | 500K pA | 16 V! usec —
uction, we're making the
in volume...more proof of BIMOS ease of manufacture. So you can get as
many as you want. Now.

For more information, contact your local RCA Solid State distributor.
Or contact RCA Solid State headquarters in Somerville, NJ; 1130 Brussels,
Belgium; Sunbury-on-Thames, Middlesex, England; Quickborn 2085, W.
Germany; Ste.-Anne-de-Bellevue, Quebec, Canada; Sao Paulo, Brazil:
Tokyo, Japan.

Circle 7 onreader service card

RCA Linear IC experience is working for you.



SWWINIAS
Capacitors

Reproduced by permission
of Semikron,
Nurnberg, Germany
Uncontrolled Silicon Bridge
Rectifiers in a "Graetz” Bridge
Circuit. Open type construction with
heat sinks and insulating sockets.

Function: D.C. power supply for tele-
communication equipment and
measuring systems. The input to the
bridge rectifier is A. C. mains.

Capacitors: type WIMA FKP 1

i

WIMA Capacitors:
High Quality Components
for Electronic Equiprment

WILH. WESTERMANN

Spezialvertrieb elektron. Bauelemente
P.O. Box 2345 - D-6800 Mannheim 1
Fed. Rep. of Germany

U.S. Sales Offices:

BOSL & ROUNDY - 3333, Delray Drive
Ft. Wayne - Indiana 46805

(219) 483-3378

THE INTER-TECHNICAL GROUP INC.
North Dearman Street - P.O. Box 23
Irvington - New York 10533

(914) 591-8822

TAW ELECTRONICS CO.
4215 W, Burbank Blvd., Burbank
California 91505 - (213) 846-3911
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News update

B Engineers at bubble-technology
pioneer Bell Laboratories in Holm-
del, N.J., have developed a mea-
surement system that uses magnetic-
bubble memories to help measure
the performance of digital radio
equipment and, in some cases, to
isolate what causes system errors.

Called Quark, for quantizer, ana-
lyzer, and record keeper, the system
is Bell’s second application of mag-
netic-bubble memories. The first is
in the 13A announcement system
now being tested at Michigan Bell
Telephone Co. in Detroit [Electron-
ics, Aug. 4,19717, p. 86].

According to Tibor Szekeres, co-
designer of Quark, querying the
system over Bell’s Direct Distance
Dialing network causes it to provide
either the statistics accumulated in
its memory or current information
from its continuous measurements.

B It has been a long time coming,
but the missile and surface-radar
unit of rca Corp.’s Government
Systems division in Moorestown,
N. J., has received its first produc-
tion contract for Aegis, an advanced
surface-to-air missile system that is
to provide fleet air defense for the
1980s and beyond [Electronics, Feb.
2, p. 74]. The $226 million contract,
awarded by the U.S. Naval Sea
Systems Command in Washington,
D C., comes nearly 82 years after
RCcA was awarded a $250-million-
plus contract to design, develop, and
test the Navy’s first computer-
controlled, totally integrated ship-
board defensive-weapon system.

RCA division vice president and
general manager Max Lehrer says
the production contract covers the
first production Aegis system that is
to go on the DDG-47 destroyer, the
first of a new class of surface combat
ships. The contract also covers the
integration of all combat systems on
the DDG-47, he says, including the
Standard missile (Type 11), antisub-
marine warfare sonars, and Mark 26
guided-missile launchers, among
other weapon systems. Aegis may go
on up to 16 DDG-47s and four
CGN-42 nuclear carriers.

Bruce LeBoss

Gas Sensing Semiconductor

FIGARO
S

TGS

A
SENSOR

____quickly senses
o even small
o/ \\

\
\
~
—
Appllcatlons N
1.8 ak Al combustible ga
2. Propam Gas Luk r\l.nn contained 1n smok.—}
3. Carbon Monovide 6. Alcohol Detector
Detector Yetec tor

4. Automatic Fan Control driver
5. Fire Alarm (Detecting 7. Air Pollution Monador

®Head Office: 3-7-3 Higashitoyonaka. Tovomka
City. Osaka. 560. JAPAN TELEX 05285155
FIGARO J CABLE FIGARO TOYONAKA
TEL: (06} 849-2156
®North America: 33 e
D-8. Costa Mesa Calnforma 92626 U S A
TELEX 678396 CABLE FIGARENGIN
COSTAMESA TEL (714) 751-4103

Circle 3 on reader service card

6 REASONS WHY YOU
SHOULD LOCATE IN
ST.LUCIA

1. English speaking, literate,
willing workers.

2. Favorable wage rates for
semi-skilled assembly workers.

3. Export access to North
America, Europe & South
America.

4. Developed industrial estates.

5. Generous incentives up to 15
years.

6. Political, economic and social
stability.

ST. LUCIA: The
Caribbean’s Newest
Investment Frontier

A

St. Lucia National Development
Corporation

Suite 408, 220 East 42nd Street,

New York, N.Y. 10017
(212) 867-2952
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Watch this space for a whole new ;\5\/ A
family of proprietary peripherals from V DMA WITH

Advanced Micro Devices. They're built EVERYTHING ON IT.

from your side of the board. Theyre Advanced Micro Devices new Am9517.
microprocessor-based solutions from a It's multimode DMA controller that
system viewpoint. For example: lets you transfer information directly

MOS
MICROPROCESSING

WE'RE ON
YOUR SIDE.




from your peripheral controller toyour
system memory at blinding speeds of up
to 2 million words per second. And
that’s just the beginning.

The Am9517 is a 40-pin, 5V only,
N-channel, silicon-gate device that imple-
ments four fully independent DMA
channels and includes provision for
unlimited expansion.

Software control provides automatic
reinitialization of all channels upon
completion or external termination of a
DMA transter.

It’s got everything: Memory-to-memory
transter, address increment or decrement
and software DMA request capability
offer powertul data manipulation options.
Sottware control of the polarity of DMA
request and acknowledge signals—plus

a simple interface—provide easy inter-
facing with a great variety of micro-
processor systems. And, as always,
MIL-STD-883 for free.

(For those designs that don’t need
everything, we supply the Am8257, a
plug-in replacement for the Intel 8257.)

It you're looking for a DMA controll-
er that looks at microprocessing the
way you do, call us.

Advanced
Micro Devices

=

Multiple technologies. One product: excellence.
901 Thompson Place, Sunnyvale, California 94086
Telephone (408) 732-2400

Advanced Micro Devices, Inc. ® France: Silic 314-Immeuble Essen 20 Rue Saarinen, 94588 Rungis Cedex. France. Tel' (1) 686-91-86
Germany: 8000 Munchen 2. Herzog-Heinrich-Strasse 3 West Germany. Tel (089) 539588. United Kingdom: 16 Grosvenor Place. London
SW1. England. Tel (01) 235-6380. Belgium: 412. Avenue de Tervuren B P 9, 1150 Brussels. Belgium. Tel 32-2-7719993
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When a semiconductor manufacturer tells you
your programmer is the best and backs it up with
a purchase order, that means something.

Today, all major manufacturers of PROMSs use
Data I/O Programmers for their own PROM
programming needs.

f youd like to know why, wed like to send you
our free booklet "How to survive in the bipolar
PROM, FPLA, PAL, MOS EPROVWM, diode matrix,
PMUZX, and gate array
programming jungle.’
Simply contact Data [/O
Corporation, PO. Box
308, Issaquah, WA 98027
or phone toll free
1-800-426-9016.

Circle 13 on reader service card




- Centigrid II:
'Never before a relay this sensitive
at this size

getLence
PAREAY

We told you that our Centigrid® was the ultimate sub-
miniature relay — and it is. Centigrid II is not a replacement, but
a companion developed for applications that demand ultra-small
size plus ultra-high sensitivity. Centigrid II dissipates 65%
less power than the .150 grid relay, and 75% less than the 14
crystal can. And it still features .100” grid spaced pinout for opti-
mum pe board layouts and occupies only .14 sq. in. of board space.

Like the TO-5, the Centigrid IT makes an ideal subminiature
RF switch, providing high isolation and low insertion loss up
through UHF frequencies. And the low coil power requirement
means extended battery life for hand-held transceivers.

Centigrid II meets all requirements of MIL-R-39016, and is
available with internal diode suppression. Call or write us today
for complete specification data.

“/™ TELEDYNE RELAYS

3155 W. El Segundo Blvd., Hawthorne, Calif. 90250 « (213) 973-4545
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“You can upgrade your system

with AMP Ribbon Coax
without redesign.

“And reduce
termination costs, t0o.”

As system designs become more sophisticated Either way, you get professional back-up
and logic speeds increase, the need for by AMP field and home office engineers.
coaxial signal transmission becomes almost They work with you from the prototype
mandatory to preserve signal integrity. stage through production—and on to
AMP Coaxial Ribbon Cable Assemblies future design.

meet this need easily and economically For more information on the design

with no compromise in performance. opportunities you get with AMP Coaxial
They are designed on .100" grid spacing and Ribbon Cable Assemblies, call Customer
mate with .025? posts or AMPMODU Service at (717) 564-0100. Or write
headers. This allows you to interconnect AMP Incorporated,

your system to upgrade its signal integrity Harrisburg, PA 17105.
without redesigning the pc boards. Cable

includes 50-, 75-, and 93-ohm types for

receptacle and paddle card connectors.

A 95-ohm type on .125" centers is also

available for paddle card connectors.

All receptacle connectors are available in a
choice of styles—standard, polarized and
detent latching or flanged with jack screws
for mating to the header. And there are
complete ribbon coaxial cable/connector
assemblies of any length to fit your
requirements. Or cable, connectors, and
tooling with which you can mass terminate
your own,



SEE US AT
ELECTRO, BOSTON

AMP has a better way
. .. Mass Termination

AMP pioneered the concept
and today is the acknowledged
leader with the industry’s
widest range of application
experience. We have mass
termination connectors for
discrete wire and virtually any
type of cable: ribbon coaxial,
flat etched, twisted pair, round
conductor, flat flexible. All have
preassembled contacts, eliminate
costly wire preparation and
offer productivity savings and
benefits never before possible.
If you would like details on any
of our other mass termination
ideas, call Customer Service

at (717) 564-0100.

AMP and AMPMODU are trademarks of
AMP Incorporated

ANMP

INCORPORATED
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Intel announces seven
Now you can really

Hold the power, hold the clock, order the speed you need.

Our 2141 family includes seven new low power, fully static 4K RAMs
that give the designer the choice. Now you can get the

speed/power product you want without the design com-

plications of clocked RAMs. That’s just what you need ,
to simplify design of main, buffer, cache and control store smm—
memory systems, and speed your product to market. |nte|

HMOS, our new memory technology, is the key. Its M g
active speed/power product is just one fourth that of
previous processes. So while maintaining the highest
performance in its class, the 2141 operates with as
little as 40 mA. And automatic
power down on deselection cuts
standby power to 5 mA. In larger
systems, where most devices are
deselected at any given time, the
combined power savings can
reach 90% or more over other
fully static 4K x 1 RAMs. That
cuts cooling and power supply
costs dramatically.

Faster, easier design is what
Intel's HMOS is all about.
Automatic power down is ac-
complished without a clock so
the 2141 can be designed into
either synchronous or asynchronous
systems with equal ease. And the cycle
times equal access times. That means higher data
rates, as fast as 8.3 MHz for the fastest version.

20 Electronics/May 11, 1978



new fully static 4K RAMs.

have 1t your way.

For even greater speed, the seven 4096 x 1 BIT HMOS STATIC RAMs
2141 parts are directly pin and function vevoe  “Fieine Clmrenma) Caronvina)
compatible with our three super fast 2147 | 21412 120 U 20

, 2141-3 150 70 20

HMOS parts. So you can have it your way | 21414 200 55 12
from 55ns to 250ns using the 2141/2147 S AR
q q q q q 2141L-3 150 40 5
series, with a virtually identical 214114 200 40 5

speed/power product.

Both the 2141 and 2147 follow the
industry standard 4096 x 1 bit, 18-pin

2141L-5 250 40 5

pinout, and can replace conventional 4K static RAMs in both clocked and

Electronics/May 11, 1978

unclocked systems. Both 2141 and 2147 are directly
TTL compatible in all respects: inputs, output and
operation from a single +5V supply. And both parts
deliver the inherent reliability of HMOS. They've
already achieved the same dependability as the 2102A.
For a copy of our HMOS reliability report and
data sheets, write Intel, Literature Dept., 3065 Bowers
Avenue, Santa Clara, CA 95051.
The 2141 is in production and available now.
You can order directly from your distributor, or from
your local Intel sales office. Just ask for the new
4K static RAM with everything on it.

[ ] ® l @
intal delivers.
Europe: Intel International, Rue du Moulin a Papier, 51-Boite 1, B-1160, Brussels, Belgium. Telex 24814.

Japan: Intel Japan, K.K., Flower Hill-Shinmachi East Bldg. 1-23-9, Shinmachi, Setagaya-ku, Tokyo 154.
Telex 781-28426.

US and Canadian distributors: Almac/Stroum, Component Specialties, Cramer, Hamilton/Avnet, Harvey,
Industrial Components, Pioneer, Sheridan, Wyle/Elmar, Wyle/Liberty, or L.A. Varah, Zentronics.
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The smallest member
of this emergency team
does 15 jobs.

It's Mostek's single-chip
-industry’s choice for
electrocardiographs,
fish finders, and more.

/
A\




Editorial

Western Europe’s place in the sun

Solar energy sometimes seems too good to

be true. The supply is inexhaustible and can

be found everywhere (which certainly solves
payments deficits). Moreover, sunshine

requires no particular pains to prevent pollution.

Yet solar energy is perhaps too attractive.
There is one hard fact that its boosters tend
to downplay: the hardware needed to turn
the sun’s rays into useful heat or electricity
still is extremely expensive, at present almost
prohibitively so.

Thus, proposals for massive tapping of
solar energy can become somewhat unrealistic.
The recent estimate by President Carter’s
Council on Environmental Quality that a
combination of solar technologies could
supply 25% of the country’s electricity by
the end of the century suggests that the
council members were being overoptimistic.
Another case where there are doubts about
costs is the Sunsat proposal, championed by
some representatives of the U. S. aerospace
industry. It would involve erecting photovoltaic
grids 35 miles square, 22,000 miles out in
space, and beaming microwave power back
to earth. .

Also, the hundreds of billions of dollars in
costs that Sunsat’s backers toss about is so
dazzling that the real potential of solar energy
could get lost in the glare. Despite all its
merits, solar power will require large investments
in time and money for its hardware. And the
outcome could well be a modest contribution
to total energy requirements.

For a different perspective, U. S. energy
strategists might well look at the solar energy
programs under way, or just starting, in
Western Europe (see p. 85). The basic premise
for these highly industrialized countries is
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that solar energy can, at best, supply between
3% and 5% of their demand by the year 2,000.
What is more, the European research and
development programs are pragmatic rather
than futuristic. Most of the money is going
for such thermal hardware as roof panels,
mirror-powered boilers, and the like, that is
close to delivering hot water or steam at costs
sometimes competitive with conventional
means. For photovoltaics, there is less spending,
and the major thrust at the moment is for
solar panels built around monocrystalline-silicon
cells—technology that is well within reach
of bringing costs down fast.
Of course, there is also a danger in being
too nearsighted in solar energy. For all their
pragmatism, European solar energy experts
realize that they cannot be ready for tomorrow
with only today’s technology. So they are
putting photovoltaics research and development
money into advanced solar-cell materials:
amorphous silicon, polycrystalline silicon,
and more exotic semiconductor materials
like cadmium sulfide and gallium arsenide.
Compared with the dollars that the U. S.
Department of Energy will lay out this year
to spur solar energy development, the sums
allocated by West Europeans look piddling.
So despite the as-yet-undefined American
effort, the Europeans always have to worry
that U. S. companies eventually will do in
photovoltaics what they did in integrated
circuits: catapult into Western Europe with
advanced technology nurtured in the substantial
American market. That is a second compelling
reason for West European countries to put
together solar programs with a sensible mix
of technologies to build their markets now
and hold them in the years to come.
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Suppose someone with
noaxe togrind

designed practical

one-card microprocessor systems.

Pro-Log sifts through
manufacturer’s claims,

selects the best parts, g -
and designs them into o R e -
simple, reliable (LE | =
systems... 1Y 85 ,
...systems flexible enough " I ~d % - U - @
to use in a wide variety of m | iy - A%
applications. Systems easy to — | -
build, easy to service. Systems :
inwhich every part—the micro- -
processor, every semiconduc-
tor, every connector, every \ .
miscellaneous component— Our comparison guide
is or soon will be a second- helps you avoid the pit-
sourced industry standard. falls of microprocessor
design.

5. Send for your copy today.
Card PLS 881] PLS 888 | PLS 858 PLS 868 | PLS 838 . Pro-Log Corporation, 2411
Processor 80B0A | 8080A [ 8085 680U 2-80 Garden Road, Monterey, CA

93940. Phone (408) 372-4593.
* Capac K X [ X K - , o
ort S e 2 2 2 2 -~ Z
3 . ‘ 4
*PROM not included. **1K of RAM included.
N
Pro-Log builds 8080A, g 2 d
-,

8085, Z-80, and 6800
microprocessors into

one-card systems.

We use standard 4%-inch by
6%2-inch 56-pin edge-connected
cards. We've refined each sys-
tem to fewer than 100 parts. To
nrake sure our systems work
when you get them, we test
each system before and after

complete documentation with
every card. Buy 250 of any one
card and we give you free the
plans for that card and non-
exclusive manufacturing rights.
You can build cards yourself
and use us as a second-source.
Need more capability later?
Upgrade to one of our equally
well-designed multiple card

I3

power-on burn-in. We supply systems.
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Digital Alternatives for Waveform Analysis...

N The Tektronix Family of Waveform Digitizing
Instruments and Systems!
@ Tektronix, leader in oscilloscope technology, presents the

new 7912AD Programmable Waveform Digitizer and the
updated DPO Digitizing Oscilloscope. Unique, alternative
" instruments for your measurement needs.

-

-

Tektronix waveform digitizers are instruments which perform
measurement tasks rapidly, accurately, and to a greater
degree of resolution than is possible with a conventional
oscilloscope.

Digitizing allows immediate entry of waveform information
through an interface bus (including IEEE 488) to a
computer/controller (for example our CP4165), calculator or
instrument controller (for example our 4051) for signal
processing.

|
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Special waveform processing software TEK SPS BASIC has
been developed for computer based systems, especially to
manipulate arrays of data. Such functions of FFT, correlation,
IFT, convolution, etc., can be accomplished by single
commands.

Advancing the measurement art to provide better results at
lower costs, our digital alternatives reduce the need for
highly skilled technical resources in routine or complex tasks.

The Digital Alternative. Find out more about our family of
waveform digitizing instruments and systems, write Tektronix,
Inc., SPS 94-319, P.O. Box 500, Beaverton, Oregon 97077.

Tektronix

COMMITTEO TO EXCELLENCE

For Technical Data circle 20 on Reader Service Card
For Demonstration circle 27 on Reader Service Card

Circle 29 on reader service card 29
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Digital Alterhéti\;es for Waveform Analysis...

The Tektronix Family of Waveform Digitizing
instruments and Systems!

Tektronix, leader in oscilloscope technology, presents the
new 7912AD Programmable Waveform Digitizer and the
updated DPO Digitizing Oscilloscope. Unique, alternative
instruments for your measurement needs.

Tektronix waveform digitizers are instruments which perform
measurement tasks rapidly, accurately, and to a greater
degree of resolution than is possible with a conventional
oscilloscope.

Digitizing allows immediate entry of waveform information
through an interface bus (including IEEE 488) to a
computer/controller (for example our CP4165), calculator or
instrument controller (for example our 4051) for signal
processing.

Special waveform processing software TEK SPS BASIC has
been developed for computer based systems, especially to
manipulate arrays of data. Such functions of FFT, correlation,
IFT, convolution, etc., can be accomplished by single
commands.

Advancing the measurement art to provide better results at
lower costs, our digital alternatives reduce the need for
highly skilled technical resources in routine or complex tasks.

The Digital Alternative. Find out more about our family of
waveform digitizing instruments and systems, write Tektronix,
tnc., SPS 94-319, PO. Box 500, Beaverton, Oregon 97077.

Tektronix

COMMITTED TO EXCELLENCE

For Technical Data circle 20 on Reader Service Card
For Demonstration circle 27 on Reader Service Card




Intel delivers the
Make the move now

Nows the time to replace those 2102 1K designs with Intel’s higher density
2114, the most widely sourced 4K static RAM. The 2114 is already less expensive
at the board level than the 2102. You'll save power without compromising speed.

B0 And best of all, we're delivering the 2114 in volume. We can ship
up to 10,000 parts within one week of receipt of order.
There’ a full range of design solutions in the 2114
family. It starts with our 1IKx4 2114,
for the highest possible density and
modularity in an 18-pin 4K static
RAM. Then there’s the 2114L.
Same pin-out. Just as fast. But 30% lower power.

For simplified designs in microcomputer-based systems,
we’re delivering the 20-pin 2142. It’s the way to go when
you want 2114 performance, but need an extra chip select
and output enable. The output enable function
cuts parts requirements in microcomputer
systems by eliminating bus contention.

'lll.'.l'l

All our 4K static RAMs Al TP
inherit the ease of use 1
and low overhead of our = ”Vm ’./|mel'/ ‘&

industry-standard 1K _—
2102. You don’t need a 1
clock, refresh or set-up
timing. You

don't even need
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2114 1n volume.

to 4K static RAMs.

pullup resistors or output gating. Our 4K static RAMs operate at TTL levels
on a single +5V supply, and have buffered three-state outputs.

We guarantee identical access and cycle times on these parts, so you can
surpass the performance of clocked static RAMs. For example, you can achieve a
data rate of 20 megabits per second with the 200 nanosecond 2114-2 or 2142-2
parts. That’s twice the data rate of clocked RAMs with a 200 ns access time.
Intel specs guarantee that even at high throughput rates you'll need less than

half the power of first generation static RAMs. ey ———

You can take advantage of 2114 and 2142 economy Access Tme & oo (ma)
) . 0 o1 . 0 Cycle Time (max) @ Vcc (max)
and Intel’s production availability by ordering directly 0-70¢ 070°C
from: Almac Stroum, Component Specialties, Cramer, 21142 100mA
9 o 2114L-2 200ns 70mA
Hamilton/Avnet, Harvey, Industrial Components, 2142.2 o
Pioneer, Sheridan, Wyle/Elmar, Wyle/Liberty, 22t 7omA

g 2114-3 100mA
L.A. Varah or Zentronics. anes, 200ms Q0mA
Or ask your Intel salesman how you can get an 2uz3 100maA
assembled and tested card, the Intel Memory e 1;2"‘2

. . m.
System in-7000. It gives you up to 16K 2114L e -
M words on one card, up to 528K in 22 oc
70mA

one chassis.
E Our entire selection of static RAMs are in the Intel 1977
R Data Catalog. For individual data sheets on the 2114 or
. S So\% 2142 components or the in-7000 static RAM memory
M system write: Intel Literature Department, 3065
Bowers Ave., Santa Clara, CA 95051.
T In Europe: Intel International, Rue du Moulin
s ~ 7 a Papier, 51-Boite 1, B-1160 Brussels, Belgium.
=" Telex 24814. In Japan: Intel Japan K.K., Flower
Hill-Shinmachi East Building 1-23-9, Shinmachi,
Setagaya-ku, Tokyo 154. Telex 781-28426.

intal delivers.
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Systems on Silicon.

The embodiment of this systems-
on-silicon concept is our fully
compatible M6800 Family.

With 1.0, 1.5 and 2.0 MHz speed
options of the MC6800 micropro-
cessor at the center of the multi-chip
approach, all necessary 1/0,
memory, and peripheral famity
functions complete the system.

Later this year, introduction of the
MC6809 advances multi-chip systems
to a new performance dimension,
and provides the bridge from 8-bit

to 16-bit applications.

Reducing the basic seven parts

of the multi-chip system to two, with
little or no sacrifice in processing
power or design flexibility, is the
mission of our MC6802-6846
combination. It's the low-cost way
to get more of the system on less of
the silicon.

for low-end, low-cost applications.

Every one of Motorola's
microprocessor-microcomputer
products uses the EXORciser*
and/or its compatible system
development tools for system
development. All M6800 software,
including FORTRAN, COBOL,
BASIC, and MPL high-level
languages, is fully compatible.

That idea followed to its con-
clusion arrives at the single-chip
microcomputer. The third generation
MC6801 will put an entire minimum
system onto one chip of silicon, yet
enhances MC6800 performance.
The MC6805 single-chip micro-
controller will complement the ‘6801

No one puts systems on silicon like
Motorola. Motorola: first in
compatibility, technological diversity,
training, and commitment.

‘Trademark of Motorola Inc

Build systems with the MC6802

& MC6846 000 and save.

The pair is priced under $15.00
A 10K quantities, and there’s no
axtra cost for software or system
Jevelopment tools since all M6800
=amily processors are totally
sompatible. They are available in
Juantity, now.

Together, these two chips supply
51t the power of the MC6800 MPU,
olus 128 bytes of scratchpad RAM,
2,048 bytes of ROM program
storage, and on-chip clock circuitry.
Ten parallel I/O lines for controlling
system peripherals and equipment,
and a 16-bit programmable timer
~ith three control lines for
synchronous control of external
sircuits also are provided.
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M6800 Family functions like the
Asynchronous Communications
Interface Adapter, MODEMs,
Peripheral Controllers, and General
Purpose Interface Adapter work
with the '6802 just like it was a '6800.
Indeed, they can't tell that it isn't a
'6800. External multiplexed interfacing
or buffering is never required

For enhancement of MC6802 system
cost-effectiveness, you can replace
the normal 1-MHz crystal with a
4-MHz crystal.

This low-cost, two-chip system is
a winner. So you can familiarize
yourself with it, Motorola authorized
distributors are offering, for a
limited time, a special information
between the MC6802 and any package with the MC6802 and
peripherals or memory. MC6846, all for the price of the

In addition to the standard MC6800 units, themselves.

features of the MC6802, it has a :

couple of unique advantages. The
MOTOROLA INC.

first 32 bytes of RAM can be held in
a low-power mode during power
down situations, permitting retention
of critical data when power is lost.
31
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Data General
packs power
on single board

RCA sapphire
version of 8085A
due in 1979

Motorola’s digitai
scrambler to use
unique modulation

National readies
adjustable regulator
with a punch
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Electronics newsletter

Probably the most powerful computer system yet offered on a single board
was unveiled this week by Data General Corp. of Westboro, Mass. The
MBC/1 is built around the company’s 16-bit microNOVA microprocessor,
and includes standard features that occupy four to five peripheral boards in
other single-board computers. Besides the microNovA central processor,
the board contains 2,048 bytes of static random-access memory, sockets
for up to 4,096 bytes of programmable read-only memory, an asynchro-
nous communications interface, and 32 lines (16 parallel in and out) of
digital input/output interface.

The MBC/1 also features the microNova’s hardware multiply and
divide capability, a real-time clock, direct memory access, and a 16-level
priority interrupt structure. It has a small operating system, called
MBC/M, that provides an emulator for program development using any
other Data General operating system, up to the large Eclipse line, and a
monitor for program execution on the MBC/1. All of the hardware fits on
a board measuring 7.5 by 9.5 inches, which will sell for $695 and possibly
under $500 in quantities of 100.

First fruits of the technology- and product-exchange agreement between -
Intel Corp., Santa Clara, Calif., and rRca Solid State in Somerville, N. J.
[ Electronics, April 13, p. 41], should be harvested no later than the first
quarter of 1979. That is when the RCA division expects to start shipping
samples of its complementary-Mos-on-sapphire version of Intel’s high-
performance 8-bit microprocessor, the 8085A. After that will come a
silicon-on-sapphire version of the 8048 one-chip microcomputer. Mean-
while, RCA is readying its own 8-bit sos microcomputer and expects to
have samples by year’s end. Designated the 1804, it will have 64 bytes of
random-access memory and 2 kilobytes of read-only memory together
with the 1802 microprocessor.

Watch for Motorola Inc. to integrate a digital scrambler into its top-of-
the-line communications gear. But instead of the inversion scramblers now
offered by two-way radio manufacturers, the firm’s Schaumburg, IlL,
Communications Group has chosen a continuously-variable-slope delta-
modulation technique that turns the voice signals into white noise. With
no speech components, an eavesdropper can’t even tell that the system is on
the air, the company claims. And Motorola’s use of digital complemen-
tary-mMos circuits allows a high-security scrambler that, for the first time,
can be built into portable transceivers. The equipment, tested by the Salt
Lake City, Utah, Police Department, is compatible with existing networks
and can be added when it becomes available in the next few months.
Portables are coded with one of 2.36 X 102" unique codes by plugging the
radio into a handheld programmer, and users can change codes by altering
the code stored in the programmer’s memory.

National Semiconductor Corp. will soon announce its highest-current
adjustable voltage regulator. The three-terminal device, with a positive-
voltage output adjustable from 1.2 to 33 v, is capable of handling a
continuous current load of 5 A but can supply current surges more than 10
times greater. Semiconductor devices can survive current spikes as long as
they don’t overheat, says the Santa Clara, Calif., company, and it makes
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RCA drops out
of games field,
pares CB line

TRAX from DEC
cuts applications
program time

Computer makers
eyeing System/400

Addenda

Electronics newsletter

use of that property by monitoring the thermal gradient, or rise in
temperature, along the regulator chip’s length. Current cutback occurs
within milliseconds, long enough to let spikes through.

RcA Corp.’s television sales may be ablaze, but the firm isn’t doing so well
in some of its low-end consumer electronics businesses. After halting
production on the Studio II monochrome programmable Tv games while it
reviewed its position in that business [ Electronics, March 2, p. 8], RCA has
chosen to quit the video games field, except as a supplier of solid-state
circuitry to other game manufacturers. The reason: a “disappointing
Chrjstmas season for programmable video games.” What’s more, RCA’s
Distributor and Special Products Division is pruning its citizens’ band
radio product line to concentrate on single-sideband cB radios and those
built into automobile dashboards.

A minicomputer-based software system called TRAX is said by Digital
Equipment Corp. to halve the time required to write applications programs
on most mainframe computers. The system, which runs on PDP-11/34 or
PDP-11/70 minis, is intended for interactive transaction processing. Julius
Marcus, vice president for information systems in the company’s Commer-
cial Products group, Merrimack, N. H., says TRaX will do the repetitive
data entry, verification, storage, processing, and retrieval functions,
freeing the user to develop applications programs such as general ledger,
payroll, and personnel records management.

Introduced with TRAX was the VT62 video terminal, which contains a
DEC-designed microprocessor. The microprocessor allows data editing and
verification in the terminal, unburdening the central unit. A typical PDP-
11/34 TRAX system with eight VT62 terminals, disk, and tape storage will
be $131,840, with 256 kilobytes of main memory. The price for a PDP-
11/70 TRAX system with 384 kilobytes of main memory, 20 terminals,
disk, and tape storage is $211,420. Deliveries are to begin in July.

A prototype of its new 32-bit IBM-compatible minicomputer (see p. 81)
won’t be seen until next month at the National Computer Conference, but
already National Semiconductor Corp. is talking to over half of the top 20
computer manufacturers about supplying its new System/400 on an OEM
basis. Officials of the Santa Clara, Calif., firm say they have no plans to
sell and service the System/400 in the end-user market.

Fairchild Camera and Instrument Corp.’s Xincom division is about to
introduce a charge-coupled-device memory tester that it touts as the first
such system capable of complex device characterization. The new tester
will make its debut at the 1978 Semicon show in San Mateo, Calif., later
this month. . . . National Semiconductor Corp. will soon bring out a chip
for driving linear arrays of light-emitting diodes. Aimed at LED bar-graph
applications as in vu meters for audio equipment, the LM3914 can
directly drive 10 LEDs and runs right off an audio signal. Features built
into the device, which will be ready as samples in the next few months,
include moving-dot or continuous-bar illumination and a settable alarm
point. The devices may even be cascaded.

Electronics /May 11, 1978



0®® S5DAY oo,
DELIVERY %

Microcomputer Analog I/O Systems‘

with extensive software diagnostics

For:

INTEL SBC-80 Series (8080A)

ZILOG MCB Series (Z-80)

DEC LSI-11 & LSI-11/2

Computer Automation LSI 2,3 & 4 Series
National Semi IMP/PACE & BLC-80 Series

PLUS the widest selection of Data Acquisition Modules
anywhere. Concentrate on the Software and other key
system Requirements... and let us take care of Your
Analog Problems.

SEND for Full Technical Data or Call us.
GSA Contract No. GS-00S-64219

DATA TRANSLATION

s 1w ST e | [
4 Strathmore Rd., Natick MA 01760
(617) 655-5300 Telex 94-8474

INTERNATIONAL SALES OFFICES: ARGENTINA, Buenos Aires, 89-4594; AUSTRALIA, N.S.W. (02) 747-2731; BELGIUM, Brussels 02-352135: ENGLAND, Cheshire (061 236)

2321; FINLAND, Helsinki, 90-357457; FRANCE, Buc 956.31.30; GERMANY Puchheim (089) 80 60 61-62; INDIA, Bombay 298686; ISRAEL, Ramat Hasharon; ITALY, Milano

34.93.041; JAPAN, Tokyo (03) 355-1111; NETHERLANDS, Rijswijk 70-996360; NEW ZEALAND, 814 9385, NORWAY, Olso 0269 44 90; PORTUGAL, Lisboa 4 53 13; SPAIN,
w

3arcelona (93) 301 78 51; SWEDEN, Vallingby 08 38 00 65; SWITZERLAND, Zurich 01 54 70 60 Circle 34 on reader service card
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& letters coming!

For some, it would be enough
to establish industry standards.
Like our LM 317.

Or to build an unusually large
assortment of “building block” parts.

But, you see, we keep getting
telephone calls. And notes on the
back of old napkins and such.

“Hey;” they'll say, “why don’t
you make a linear huffle muffle?
Boy, could I use that!”

So we did.

Introducing
3-Terminal Negative
Adjustable Regulators.

Per request. The LM 337.
Output voltage adjustable from
—1.2to—37V. 1.5A output guaran-
teed. Excellent thermal regulation
—0.002%/W. 100% burn-in, for
improved reliability; 100% tested
for short circuits and thermal
shutdown.

Introducing
3-Amp Positive
Adjustable Regulators.

Per request. The LM 350.
Guaranteed 3A output current.
A 1.2V to 33V output range. Line
regulation typically 0.005%/V.
Load regulation typically 0.1%.
And, most critically, 1007 electrical

burn-in in thermal limit!
Electronics /May 11, 1978

Introducing
2.5V Reference Diodes.

Per request. The LM 336.
Guaranteed low temperature co-
efficient. =1% initial tolerance
available. And low prices to boot.

Introducing
3-Terminal Adjustable
Current Sources.

Per request. The LM 334.
10,000:1 range in operating current.
From 1V to 40V. Accuracy not
affected by long wire runs. Also,
requires only two wires.

Oh, you're welcome.

bl Bl e s B B S b Bl i e e LS e b L b

National Semiconductor GmbH €5/
808 Fuerstenfeldbruck, Industriestrasse 10
West Germany

Gentlemen: Please respond to the following requests—
D Send me data sheets on your voltage regulators.

O Send me data sheets on your current sources and
reference diodes.

D Send me your voltage regulator cross-reference.
O Send me your voltage reference/cross-reference.
O Hey, why don't you make a

. Boy, could I use that!
Name Title
Company
Address
City _ State Zip
Telephone

ZNational SemiconductoF
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2230A
S50Hz/1MH=z
/

The frequency synthesizer [/ level generator Adret 2230 A is directly

programmable in frequency and level through the IEEE bus. This new

instrument covers the 50 Hz to 1 MHz frequency range with four

selectable impedances (082, 1502 and 600§ balanced, 7582 coaxial)

2400 A - 300 Hz/14 MHz and, optionally, with a Z = 02 coaxial output. The model 2230 A has

— also a tracking frequency output with 4 MHz offset from the main

output. The output frequency can be swept by an external voltage,

and manually controled by two verniers. Besides, this instrument is also
programmable in parallel BCD code.

The frequency synthesizers / level generators 2400 and 2430 cover
; , respectively the 300 Hz/14 MHz and the 300 Hz/18.6 MHz frequency
— | range. The model 2400 is available with 50 £2 or 7582 output impedance
whereas the model 2430 has three selectable impedances (150£2 and
2430 A - 300 Hz/18.6 MHz 600£) balanced, 7552 coaxial). These two models also have a tracking
: frequency output, with 20 MHz offset for the 2400 and with 24 MHz
offset for the 2430. Both instruments are endowed with a low-

impedance (Z < 5£2) auxiliary output.
—-li7 T_he mpdels 2400 and 2430 are frequency and level pr_ogrammable,
f either in parallel BCD code, or through the IEEE bus with the Inter-

face 414.

4 () In these three instruments, the output level is particularly well
"—'4/ regulated (+0.05 dB within the entire frequency range) and the
attenuators are very accurate ( + 0.1 dB maximum error).

ADRET ELECTRONIQUE FRANCE adrek
12 avenue Vladimir Komarov ¢ BP 33-78190 Trappes ® France e Tél. 051.29.72

Télex ADREL 697821 F » Siret 679805577 - 00014 @ code AP.E. 2913 ¢

CCP? Paris 21 797 04 mimctronigus
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Electronics review

Significant developments in technology and business

Branch exchange

still relies on

space-division switch

Lightweight PABX from Mitel
eschews popular time-division
switching for LS| approach to
electromechanical-type design

At a time when most manufac-
turers of private automatic branch
exchanges are introducing minicom-
puter-controlled systems that use
time-division switching, Canada’s
Mitel Corp. is heading in a different
direction. It has divided the pABX
design problem into two parts—
control and switching—and attacked
them with microprocessor and other
large-scale integrated-circuit tech-
nology to develop what it claims is
“the smallest, lightest, and least-
power-consuming PABX available
anywhere.”

For starters, the Kanata, Ontario,
firm chose to use a Motorola Semi-
conductor M6800 8-bit microproces-
sor, rather than a minicomputer, to
control functions like call processing
and to perform systems diagnosis for
its new 256-port-capacity PABX,
called the SX-200 Superswitch. Per-
haps more significant, Mitel, which
had $12 million in sales during its
last fiscal year, returned to the
space-division switching method in
which point-to-point connections are
made and maintained for the dura-
tion of telephone calls.

This technique traditionally has
involved a matrix of physical con-
nections among electromechanical
components. In contrast, the time-
division technique avoids the large
number of connections by using elec-
tronic switches that periodically
sample the input signals on lines and

Electronics /May 11, 1978

trunks at a rate fast enough to
prevent the loss of information.

*“It appeared to us that with the
space-division approach, we could
more readily apply LS! technology to
the switching element itself and
significantly reduce system size and
cost,” says Chris Elmer, switching-
systems product manager. And *‘be-
cause the switch is analog and, thus,
not concerned with high-speed clock
rates and time slots, we can use low-
speed complementary-MOS LSI
throughout the system to bring
power demand down low.” Indeed,
power consumption is low, 4 amperes
from a 115-volt source, “or nearly
half as much as competitive
systems use,” he claims.

Mos switch. The heart of the SX-
200 is a Mitel-developed com-
plementary-metal-oxide-semicon-
ductor switching element that re-
places 12 medium-scale integrated
packages used in earlier designs.
Designated the MT8804B, this 8-by-
4 analog switch array incorporates

32 bits of control memory, decoder,
and digital logic-level converters that
interface with the 6800 microproces-
sor. Using eight of these 160-mil? ics
yields 256 switching combinations.

Equally impressive is the system’s
compactness. While the attendant
console is comparable in size and
weight to competitive designs, all of
the switching equipment and a
companion 48-v power supply fit in
a single cabinet 36.625 by 23.375 by
28 inches and weighing some 250
pounds fully loaded. That is about
one fourth to one half the size and
weight of comparable-range PABXs
from competitors.

Rolm Corp., for example, makes a
184-port system that is sold in the
market at which Mitel is aiming.
Rolm’s small computerized branch-
exchange system has a console that
is 52 by 25 by 65 in. and weighs
almost 700 pounds. “At full capac-
ity, [it] draws at least 15 amps, so its
power consumption is substantially
greater than what Mitel is claim-
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ing,” says Richard M. Moley, mar-
ket director at Rolm’s Telecommuni-
cations division in Santa Clara,
Calif.

Bell approved. Initial SX-200 pro-
duction units began coming off the
Mitel line only last month. It has
already received a Bell System
rating as suitable for use within its
system. Does it really have power
and size advantages over competitive
systems? “It looks that way,” says
Robert W. Klumb, engineering spe-
cialist at AT&T’s Purchased Products
division in Basking Ridge, N. J., who
has evaluated some 10 other systems
in the 120-line class of paBxs. He
refuses to go into detail.

Another plus for the Mitel unit is
its price—“lower than comparable
PABXs on the market,” says Elmer.
From 120 lines and up, the system
costs less than $150 per line, and
that is with Series 300 features, a
Bell grouping usually included in
PABX systems, ‘“‘plus some extras like
call forwarding and call back.” O

Who will second-source the Rockwell chip?

Now that Rockwell International is introducing its R6500/ 1, what of alternate
sources for the one-chip 8-bit n-channel metal-oxide-semiconductor- micro-
computer?

Synertek Inc. of Santa Clara, Calif., recently acquired by Honewell Inc., will
be a second source as part of an agreement that calls for Rockwell's
Microelectronic Devices division to serve as alternate source for several
large-scale integrated circuits coming from Synertek.

However, the picture isn't so clear at MOS Technology Inc. of Norristown,
Pa., the original developers of the 6500 family of microcomputer devices.
Engineering director Michael Canning says, ‘““We will second-source the
6500/ 1 when it becomes available.”” But he will not give his firm's timetable
for making and marketing the one-chip microcomputer. What's more, a
Rockwell official says of MOS Technology’s plans for the 6500/1, “They
haven't let us know of any.”” Additionally, he believes his firm and Synertek
are ‘‘locked together so tight”” on the R6500/ 1 program that “MOS Tech-
nology is virtually out of it.”

Canning will not comment on reports that most, if not all, of MOS
Technology’s original 6500 design team has left the firm, and that this may
be a key reason why Rockwell, and not his firm, led the development of the
6500/ 1. He also will not comment on reports that, for similar reasons, MOS
Technology has shelved plans to make and market a 16-bit n-channel MOS
microcomputer, to have been called the 6600.

But none of this will not stop Rockwell from forging ahead with its own 16-
bit, multichip microcomputer, the Super 65, due out next year. Before that,
however, Rockweli will introduce a combination memory, timer, and
input/output unit, the 6531, to be followed in the third quarter of 1978 by

3- and 4-megahertz versions of the R6500/ 1.

Microprocessors

Rockwell develops
own one-chip design

The first single-chip microprocessor
from Rockwell International, the
R6500/1, also marks the first suc-
cessful n-channel device for its
Microelectronic Devices division, a
leader in p-channel technology.
Moreover, the unit incorporates a
feature that makes it easier to apply
than some of the other one-chip-
pers streaming out of other semicon-
ductor houses: it can be ordered in a
package with pins that give designers
access to its internal buses.

For the last four years or so,
Rockwell has tried to catch up with
the n-channel pack through both
internal development programs and
a 1975 agreement with National
Semiconductor Corp. to exchange
technology. Each tack, however,
proved unsuccessful.

It required new management,
principally a new vice president, Mal
Northrup, who took over the division
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in early 1977, to find the right
path—an agreement last year [Elec-
tronics, April 14, 1977, p.46] with
MOs Technology Inc. to second-
source that company’s n-channel
6500 processor family. Since then,
Rockwell has gotten up to speed on
n-channel, turning out large quanti-
ties of the multichip 6500 beginning
last September. But the device that
bows this week owes more to Rock-
well than to MOs Technology.

Two versions. “The 6500/1 is
entirely our own cold-start design,
which took about 11 months to do,
and comes in both 1- and 2-mega-
hertz versions,” says H.R. Ander-
son, who manages the 6500 product
line at the Anaheim, Calif., division.
But the one-chip processor does
benefit from n-channel experience
gained in making earlier members of
the family. These include the multi-
chip sets of 6502 processing unit,
2316 2-x read-only memory, 6520
adapter, 6522 counter-timer, and
some random-access memories.

The most notable difference be-
tween the R6500/1 and the others is
the way it provides a means for

debugging prototype programs, he
says. Just cramming memory, cen-
tral processor, and input/outputs
together on one chip sacrifices the
separate address, data, and control
buses that help track the program
elements.

So in many cases when designers
use the processor chip to write these
programs, mistakes pop up that
cannot be isolated between software
or hardware. Because they are coded
into permanent on-chip ROM, the
entire device often must be junked.

Emulator version. Rockwell gets
around this drawback by supplying
an emulator version of the R6500/1
which gives access to the separate
address, data, and control lines the
single chip itself does not. For proto-
typing, a designer hooks up the
emulator device to a separate pro-
grammable ROM. Because it does all
the identical functions, he can write
and change programs with a maxi-
mum of freedom. *“When he’s
finished, the exact code used in the
prototype can then be incorporated
into the masked rROM for the R6500
production run,” Anderson says.
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“Taking the memory off the chip
is the only way to go for single-chip
program development and debug-
ging,” he continues, “because you
can isolate the software and look at
the lines if something doesn’t work.”
Rockwell’s emulator has a 64-pin
dual in-line package, of which 40
pins are electrically identical to
those of the standard R6500/1.

On the Rockwell chip, which has a
1-microsecond minimum instruction
time in the 2-MHz version, are 2,048
by 8 bits of ROM, 64 by 8 bits of
RAM, a 16-bit interval counter, and
32 bidirectional input/output lines.
It operates from a single S-volt
power supply.

Software-compatible with the en-
tire 6500 family, the 40-pin
R6500/1 will sell for under $10
when it is in production in Septem-
ber, compared with about $20 for
the four chips it replaces. Emulator
parts are available now at single unit
prices of $95 for the 2-mMHz model
and $75 for the 1-MHz version. [

Consumer

Polaroid focuses
with sound waves

It has become traditional for Pola-
roid Corp. to drop a little news
nugget at its annual meeting, and
the April 25 gathering in Needham,
Mass., was no exception. William J.
McCune, president, unveiled a new
version of the five-year-old SX-70
Land camera, one that relies on
ultrasonic echo ranging to automati-
cally focus the camera much faster
than the manual focus of present
versions. (For an automatic focusing
scheme that relies on comparing two
images electronically, see Electronics,
April 27,p.139.) .

Main elements of the echo ranging
are an electrostatic transducer,
a ceramic-crystal-oscillator clock,
and four bipolar control chips: the
detector, the accumulator-counter,
the amplifier, and the motor drive.
The transducer acts as both trans-
mitter and receiver for four ultra-
sonic frequencies that are emitted
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Ranger. Sound waves created by electrostatic transducer helps new camera find
range. Motor focuses lens according to time for sound to hit target and return.

for 1 millisecond when the electronic
trigger is activated when the usual
camera push button is pressed.

The frequencies are centered
around 50, 53, 57 and 60 kilohertz.
The 60-kHz signal is sent out in the
first /2 ms of transmission, followed
by the other three in descending
order of frequency in the next /2 ms.
The four frequencies were chosen so
as to virtually eliminate any chance
of wave-front interference, caused by
reflections from targets with differ-
ent absorption characteristics.

Pressing the trigger starts the
circuit’s clock. A transformer drives
the transducer, which is a diaphragm
consisting of a metal backplate over
which a gold-coated plastic foil is
stretched. When the four-frequency
chirp leaves the camera, the clock
sends regularly spaced timing signals
to the accumulator until the echo
returns from the target to the trans-
ducer. These timing signals sequen-
tially fill up to 128 accumulator
positions that correspond to depth-
of-field zones into which the focus-
ing range is divided.

After sending the sound pulses,
the transducer shifts to the receiving
mode. When the first sound is

returned, the detector signals the
accumulator-counter to stop, and the
counter signals the unit’'s power
transistor to start the focusing motor
drive that moves the lens from its
park position near infinity.

Lens wheel. Linked to the lens is a
lens-count wheel—a disk with slots
geared to the lens—that takes pulses
from the counter corresponding to
each of the 128 positions of the
accumulator. The wheel rotates the
lens to correspond to the number of
filled accumulator positions. A sole-
noid is then activated to stop the lens
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at the precise focusing position.

The whole process requires just
milliseconds, and the normal camera
cycle continues through exposure
and film ejection, which then causes
the focusing motor to return the lens
to the park position.

The circuitry runs off the SX-70
film pack battery but can be disen-
gaged for full manual focusing. No
price has been established for the
new camera. It will reach retailers
later this year. O

Medical

Communicator aids
palsy victims

For some victims of cerebral palsy, a
simple conversation can be as
exhausting as lifting heavy objects
for hours. Their thoughts, as com-
plex and spontaneous as anyone
else’s, must often be condensed or
curtailed because their motor coordi-
nation performs the intricate tran-
sition from ideas to words so very
slowly.

Communications is perhaps the
No. 1 problem for such people, and
the few aids for printing messages
that have been developed for them
cannot be readily adapted to the
physical characteristics of individual
users. Nor has an editing feature
been available to allow mistakes to
be corrected. But the microcomputer
may be able to change all that, as
Derek Rowell is finding with what
he calls a universal communicator,
or Unicom, a system that combines a
12-inch-diagonal Tv set, a printer,
and a set of three input devices.

Editor. “This is the first unit for
the handicapped that will allow
messages to be edited. It acts like an
intelligent terminal,” says Rowell,
who is director of the Sensory Aids
Evaluation and Development Center
at Massachusetts Institute of Tech-
nology [Electronics, April 27, p. 14].
Rowell’s system, developed with a
$24,000 grant from the Cerebral
Palsy Research and Education
Foundation is being used both as a
learning-reinforcement tool and as a
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communicator. It could eventually

be used for communication among
handicapped persons.

“We gave the grant to Dr. Rowell
because he proposed to build a
device that was more adaptable and
significantly less costly than ones
currently available,” says Dr. Leon
Sternfeld, medical director of the
foundation, in New York. The Tv set
and printer attach permanently to
the Unicom; the input devices can be
plugged in as needed.

The input devices are a modified
typewriter keyboard, a panel of eight
keyboard switches, and, for those
with the lowest levels of motor
control, a single oversized button.
The button is useful, for example,
for a person who is only able to move
a portion of the body, like an elbow
or knee.

Two-part screen. For the eight-
switch panel and the button switch,
the Tv screen is divided into two
sections, each containing eight 32-
character lines; the top half is for
forming and editing the messages,
the bottom for displaying a menu of
letters and words to be selected.
With the keyboard input, the unit
acts much like an ordinary cathode-
ray-tube terminal, with the entire
screen used for writing and editing

)
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Aid. In his right hand, MIT's Derek Rowell
holds the single button with which words and
letters can be chosen to form messages on
the TV screen of his universal communicator.

the message. Messages are sent a
line at a time to the printer.

The single button operates in
unison with a slowly moving cursor;
the user hits the button when the
cursor is beside the desired line. A
second hit on the button selects a
character or word, which then is
transferred to the top of the screen
to form the message.

The Unicom, which sits on a table
top, has two microcomputer boards,
one a processor card using Motoro-
la’s 8-bit M6800, and the other a
4,096-byte read-only-memory card.
The unit also contains a Motorola
6820 peripheral interface adapter for
the input devices, an RS-232 inter-
face for the printer, and what is
called a video random-access mem-
ory by its developer, Matrox Elec-
tronic Systems of Montreal [Elec-
tronics, June 24, 1976, p. 153]. The
memory, of 512 8-bit words, acts as
an interface between the microcom-
puter and the display. Its output is a
video signal that drives the TV set to
provide its 16-line display.

So far, Rowell has built seven
Unicoms, which are now in institu-
tions and private homes. He says he
can make the units for $1,800,
compared with other units without
microcomputer control that sell for
up to $2,500. There are no plans yet
to put the unit into production.

In the future, he sees the micro-
computer portion of the system
being applied to other tasks as
well—for turning on lights, calling a
nurse, or adjusting a bed, for exam-
ple. He is also working on two new
input devices—one a joystick that
could be grasped by a person’s
mouth, the other incorporating an
infrared source and detector for
those who can only move their eyes. [

Instruments

Heurer introduces
the smallest DMM

Will electronics engineers and ser-
vice people pay $450 for a 3Y/2-digit
multimeter that does about the same
job as John Fluke Mfg.’s $169
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Small. Jack Heurer holds wnat he bills as the
world's smallest digital muitimeter. Both
meter and probe weigh in at 80 grams.

8020A digital multimeter? The an-
swer to that question is “Yes,
indeed!” according to Jack Heurer,
head of Heurer-Leonidas sA, an
innovative Swiss company best
known for its stop watches. Backing
up his belief, Heurer launched the
DMM 2000 at the Newcom ’78
show in Las Vegas last week, billing
it as the world’s smallest digital
multimeter.

“We measured them both to the
closest millimeter and ours is only
one eighth as big, including the
probe,” says ‘Heurer about a size
comparison between the DMM 2000
and Fluke's 8020A handheld multi-
meter. Along with its smaller size,
the Swiss portable has three other
important advantages over cheaper
units, he points out. There is true
root mean square for ac functions,
total radio-frequency shielding, and
full readout on the display, since it
shows what is being measured as
well as how much of it there is.

The price is not as formidable as it
looks at first glance, Heurer main-
tains, because it includes a margin
for distributors and others. Heurer
Time and Electronics Corp., in
Springfield, N. J., will be selling the
unit in the U. S.

Two parts. The DMM 2000,
shown in the photograph, measures
100 by 40 by 14 mm and is built
around a pair of custom complemen-
tary-metal-oxide-semiconductor
chips. With it goes a probe that
carries the function and range
circuitry and their control switches.
The probe measures 100 by 20 by 12
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mm. The meter and probe together
weigh 80 grams, with batteries.

The DMM 2000 has the usual five
functions—ac and dc voltage and
current, plus resistance. There are
four ranges for each function, up to
1,000 volts, 2 amperes, and 20
megohms. Accuracy is within 0.5%
plus one digit for dc voltage. Polarity
indication is automatic. O

Photovoltaics

Germans aim at
silicon cells

West Germany is making a serious
bet —some $80 million over the next
eight years—that AEG-Telefunken
and Wacker-Chemitronic GmbH, a
world leader in the production of
silicon, have the answer to low-cost
photovoltaic energy conversion. The
move is part of the determination
seen in Western Europe to be ready
to compete with the United States in
the 1980s, not only for European
markets, but for worldwide sales (see
also p. 85).

Wacker, in the Bavarian town of
Burghausen, is counting on a solar-
cell material made of polycrystalline
silicon in a high-volume and low-cost
industrial process. It has laboratory
samples of 400-micrometer-thick
wafers measuring 5 and 10 centi-
meters on a side that exhibit conver-
sion efficiencies of better than 10%,
depending on the grain size and the
process details.

Wacker has formed a subsidiary,
Heliotronic GmbH, also in Burg-
hausen, to produce the Silso mate-
rial. In an eight-year-long govern-
ment-sponsored program, it plans to
produce polycrystalline-silicon cell
material whose cost could go down
to at least a thirtieth its
present level. This reduction should
make it possible to produce 1 watt of
power at well below $1, which
experts say is the price to be met for
the widespread application of solar
electric power [Electronics, Nov. 11,
1976, p.91]. Currently, it costs
roughly $12 to produce 1 watt with
terrestrial solar cells.

Heliotronic will be working in
partnership with AEG-Telefunken,
the giant German electronics con-
cern and Europe’s leading producer
of solar cells for space vehicles. AEG-
Telefunken’s role will be to make
first functional cells and then power-
generating systems from Helio-
tronic’s Silso material. By 1980,
Telefunken plans to have prototype
solar generators with a combined
output of 70 kilowatts; by 1983, its
annual capacity will rise to about
150 kw. Capacity will again double
to about 300 kw by 1985.

In fabricating its polycrystalline
silicon, Heliotronic will use a crys-
tallization process “that has more
similarities with metal-casting
schemes than with the various
known techniques for producing sin-
gle-crystal silicon,” says Heinz Sil-
bernagel, a Wacker director who
heads Heliotronic. Conventional pro-
cesses for growing single-crystal sili-
con are relatively slower, consume
much more electric power, and also
cost more.

Industrial scale. The new process
allows silicon material to be pro-
duced on an industrial scale—with
“large-volume output of wafers and
a high degree of automation,”
Silbernagel says. He declines to
reveal details because patents are
pending. But, as others have also
predicted, it is the high-volume
output and the use of polycrystalline
silicon requiring less processing that
will bring about the price decline
[Electronics, April 4, 1974, p. 99].

Wacker’s entry into the silicon
solar-cell business is certainly worth
noting. Last year, the firm sold
about $70 million worth of high-
purity silicon, satisfying nearly a
quarter of the Western world’s
demand for the material. The U.S.
is one of its biggest customers.

With its Silso material, Helio-
tronic is entering a market with
enormous potential. Worldwide de-
mand for silicon solar-cell material
is pegged by the company to reach
roughly $500 million in 1985. By
1995, the annual market could reach
$10 billion. Silbernagel sees big
markets for photovoltaic converters
in developing countries, specifically
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The New Infrared Remote Control System
from ITT Semiconductors

]

————— éz

] s £
fo——y

28 L | N

aln

-

Infrared
Recewer [_
— with SAA 1051
—={ Channel Selectron
Pirture nn Ptyre
‘ “onghar Bhad
+

RAzem Lghting

42

Hili Stereo Recever
i)

] I
h SAA 1051 }- ‘I
wit 51|
r:ev —1
', i
ourn Lighting 4 & hnght - dark

|

o - ®@ ® ©

Tureable
R

+ ¢{ Tape Reco

§-
’.

32
28
£a

ooon

Model Railroad

Optional other
Applicanons

Receiver
with SAA 1051

Intrared
1’ Recerver
- with SAA 1051
Infrared
-

-

In the early seventies even the experts doubted we would succeed in replacing
those expensive and delicate remote control devices —~ some using switches and
cables —with adigitally operating ultrasound system built around highly integrated
MOS circuits. But we did it... with the right technology and the right partners in the
industry. Now, in Germany alone, mare than half of all remotely operated color
TV sets are equipped with our ultrasound control sysiem.

A New Control System Generation, one that’s Based
on a Long-Lived Concept
SA A 1050 Transmitter Circuit in CMOS Technology
SA A 1051 Receiver Circuit in Silicon-Gate Technology

This feat has spurred us to even
greater efforts. We have applied our
know-how to an entirely new, flexible,
and long-lived system... an infrared
control system that can transmit as
many as 64 instructions to each of 16
different pieces of equipment. That’s a
total of 1024 instructions — a big jump
over the 30 or so instructions common
for the TV remote controls now in use.

Technical Features:
— large set of instructions {16 x 64,
or 1024, instructions)
— extremely low transmitter current
consumption
— several units controllable from the
same transmitter
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— minimum need for external circuitry,
no quartz crystal

— high noise immunity and operating
reliability

— control of four analog parameters,
for example volume, brightness, color
saturation, and contrast

— receiver requires no shielding

— only one transmitter for 16 units

Now that our new infrared remote
control system is available, designers
can consider features for their equip-
ment that are still in the early stages of
development... for example intelligent
TV games, teletext, viewdata, home
data terminal, etc. Also feasible is
remote operation of record players,

video and tape recorders... and even
variable control of room lighting and
Venetian blinds. No doubt there are
many other applications that we, to-
gether with our established partners
and new customers, can work out.
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SAA 1050, SAA 1051 in Plastic Package,
Weignt approx. 3,5 g, Dimensions in nm

We will gladly give you more
details. Ask for our data sheet 6251
110 and for the application consuliants
in your country.

USA: ITT Semiconductors, 500,
Broadway, Lawrence, Mass. 01841,
Tel.617-688-18¢&1, Telex 7103420764,
UK: ITT Semiconductors, Footscray,
Sidcup, Kent, Tel. 3003333, Telex
21836, W.Germany: INTERMETALL
GmbH, P.O.Box 840, D-7800 Frei-
burg, Tel. (761) 5171, Telex 07-72716,
Japan: ITT Semiconductors, P.O.Box
21, Shinjuku-ku, Tokyo 160-91, Tel.
3478881-5, Telex 22858.

semiconductors ITT
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at remote and unattended sites that
cannot be economically tied to
power-distribution grids.

Aware of the export potential,
West Germany’s Ministry for Re-
search and Technology is behind
much of the Heliotronic-AEG-Tele-
funken effort. It has earmarked $65
million for the two companies’ work
through 1985, covering 80% of the
estimated cost of the project. The
companies will provide the rest. [

Communications

Snooper locates
radio transmitters

The spy world won’t be quite the
same following the Communica-
tions/78 International Exhibition in
Birmingham, England, last month.
There, Technology for Communica-
tions International Inc. unveiled a
system for locating clandestine
transmitters that takes a fraction of
a second to spot the source of any
radio signal in the 500-kilohertz-to-
30-megahertz range.

This means that broadcasters, reg-
ulatory authorities, and the intelli-
gence community now can be armed
with more accurate and faster moni-
toring equipment, according to
Larry Blum, marketing vice presi-
dent for the Mountain View, Calif.,
firm. He says he has already sold
two of the model 410 systems to
undisclosed customers, one of them
in the Middle East.

Up to now it has been difficult to
detect and locate radio traffic from
groups like mobile army units, guer-
rillas, or spies, for they may commu-
nicate for only seconds at a time.

Defects. Conventional detection
methods suffer from several major
defects, Blum says. Because they
pinpoint location by triangulation,
they must employ two widely spaced
antenna arrays. The arrays them-
selves are typically composed of
concentric circles of vertical mono-
pole antennas interconnected to re-
flecting screens.

Direction. finding involves a rela-
tively slow mechanical goniometer
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Listener. Smalier, high-frequency elements at the center graduate outward to larger, quasi-
log periodic elements for lower frequencies in giant 300-meter-diameter antenna designed for
locating clandestine transmitters. Antenna is in the $1 million-and-up class.

that scans the outputs of the mono-
poles to produce an array beam for
display on a cathode-ray tube. An
operator must integrate out the
effects of fading and modulation and
pick out a transmitted signal as the
beam traces around the display.
Blum’s company has created a
new kind of antenna array controlled
by a minicomputer. The array is
large— 300 meters in diameter —but
it reverses the standard layout by
having the smaller antenna elements
for high frequencies on the inside.
The elements graduate outward to
larger quasi-log periodic ones for low
frequencies. This setup cuts the
number of elements by 75%, the
company says, and reduces the

array’s diameter to one third of what
would otherwise be required.

Sky waves. The array operates by
measuring the high-angle sky wave
signals that bounce off the iono-
sphere from the relatively short-
range transmitters for which it
searches. Given the incoming angle
and the height of the ionospheric
reflection layer at the time, the mini-
computer calculates the distance to
the transmitter. The array is hori-
zontally polarized to handle this
angular measurement, as well as
vertically polarized to measure azi-
muth. A conventional array is usual-
ly just vertically polarized.

If the 410 finds a signal of inter-
est, it records it for computer analy-
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Our dedicated MOS processing line
can make our ROMs into your ROMs
a lot faster than you might think.

Q Q All Signetics MOS ROMs Have Standard Pin-Outs.
When we glve YOU a promlse When you design with our ROMs, regardless of the initial

s density specified, memory expansion is automatically built

on ROM dellvery, YOU can in. All Signetics ROMs are socket-compatible, and are de-
: M & signed to the industry-standard 24-lead pin configuration.
c°n5|der It a commltment' They’re also compatible with the 2708 and 2716 EPROMs.

Vss O; 02 O Ag Ay Az Az A; As A, A; You can design future systems now,
upgrading density asrequiredin the
same socket.

A Fully Static ROM Family—
Single +5V Power Supply Opti-
mizes Design. Ordering your ROMs
from Signetics can produce a lot of
other benefits. We can offer you every-
thing you need in fully static MOS
ROMs from 8K to 32K* They’re TTL-
compatible, require a single +5V
power supply, and feature state-of-
the-art access time.

Our recent history as a ROM
supplier will tell you something, too.
In 1977 our ROM sales tripled. This
year, we expect to triple again.

Ordering ROMs is easy. Getting
your ROM order when you need it is
not so easy. ROM production is a
custom business filled with variables.
Your program mask is unique. ROM
quantities vary widely. Your parts
must be handled separately—and
carefully—through all stages of fab,
QC, assembly, test and, lastly, ship-
ment. These factors can snowball to
cause problems.

Except at Signetics.

Dedicated Processing Means
Predictable Delivery. At Signetics,
we maintain a completely separate
production line for MOS ROMs. This
dedicated processing means effi-
ciency, process uniformity, and pre-
dictability. It also means faster
turnaround from mask design to fin-
ished product. And it enables us to
tell you—in advance—when your
order will be shipped. Dedicated
processing is our guarantee to you
that your custom mask ROM order

Call your local distributor today
or use the coupon below to order your
technical data on Signetics’ growing
family of high-performance MOS
ROMs and EPROMs.

SilNDLCS

won’t be bumped by someone else’s a subsidiary of U.S. Philips Corporation
requirement for a standard memory

d . Signetics Corporation
2 uct *64K 811 East Arques Avenue

2664 Sunnyvale, California 94086

Telephone 408/739-7700

We're writing the book on r-—==ssessreeeeesee="
semiconductor memories. m'a-a RO To: Signetics Information Services, 811 East Arques Avenue
It has over 300 pages. b I P.0. Box 9052, MS 27, Sunnyvale, CA 94086 I
|
Send $3.50 for - = Please send me technical data on the following products: !
your copy. N | . |
08K ROMs 016K ROMs 032K ROMs O Denser ROMs
| OSK EPROMs O 16K EPROMs O 32K EPROMs O Denser EPROMs |l
J I have an urgent requirement. Please have a ROM specialist |
| phone me at once: ( ) Ext ]
! Name Title |
1 1
1 Company Division i
I Address MS i
: City State Zip :
. O Enclosed is my check for $3.50. Please send me your
*You can expect an industry-standard 64K ROM from i Memory Data book. TIEE i
Signetics in the third quarter. e e T T T T e T e T T e Y g
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sis, says Roy Woolsey, senior physi-
cist. This takes less than a second for
any frequency-shift-keyed, single-
sideband, a-m or fm signal.

Because the firm’s approach needs
information about a signal’s ampli-
tude and phase, the 410 employs a
dual-channel direction-finding tech-
nique. One channel focuses on the
strongest signal, while the other polls
the rest of the array. This yields the
phase information and also removes
any effects of modulation, Blum
says. The results are converted to 12-
bit data for analysis by a Hewlett-
Packard 21 MX minicomputer.

The array locks on signals that
have skipped only once off the ionos-
phere. In tests, it pinpointed a 3.056-
MHz signal to within 9 kilometers of
a known 231-km distance. The 9 km
seems far but it is actually close
enough to allow the transmission to
be tracked to its source using more
conventional techniques, Blum says.
His 10-year-old company, special-
izing in antenna arrays, says the
model 410 costs $1 million and up
depending upon complexity. He puts
its market at between $10 million
and $20 million a year. g

Military

GAO gives the F-16
a cautious blessing

The decision to put the F-16 single-
engine fighter into production before
its development is complete will keep
costs on their upward course, con-
cludes the General Accounting Of-
fice from its examination of the
program. But the agency believes
that the decision is worth it, because
the plane’s joint production by the
members of the North Atlantic
Treaty Organization will yield polit-
ical benefits and advantages in
weapons standardization.

Problems. Three important elec-
tronic subsystems—the radar, the
weapons-management system, and
the avionics-maintenance system-—
have run into development problems,
causing schedule slippage, GAO says.
Moreover, the agency points out that
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the F-16’s user, the U. S. Air Force’s
Tactical Air Command, intends
eventually to add several more elec-
tronic capabilities that will drive up
costs even further.

With the F-16’s mission divided
between air-to-air and air-to-ground
combat, its Westinghouse Electric
pulse-doppler radar has to operate
for both. In air-to-air operation, the
radar has a look-up and look-down
capability. In air-to-ground opera-
tion, it has modes for ranging,
ground mapping, ground-map doppl-
er-beam sharpening, beacon map-
ping, and sea-clutter removal.

The initially unacceptable dopp-
ler-beam sharpening was improved
last year, GAO says, but tests of
ground mapping and sea modes still
showed problems. The Air Force
notes, however, that the radar
program has been meeting its devel-
opment milestones. Officials point
out that tests of the F-16’s subsys-
tems are far from over, continuing
through early next year.

The weapons-management sys-
tem, which coordinates weapons
delivery with other subsystems like
radar and optical displays, has
slipped somewhat because of rede-
sign. Of more concern is the
avionics-maintenance system’s four
computer-controlled testers for
ground maintenance. Changes to
F-16 avionics during early produc-
tion will require later changes to the
maintenance system, GAO notes.

Potential. Future F-16 capabilities
sought by the Tactical Air
Command seem certain to increase
the plane’s unit cost later, the agency
reports. TAC wants to add a new elec-
tronic countermeasures system
mounted internally, rather than on
external pods, and a new beyond-
visual-range missile. Also, it wants a
digital engine-diagnostic-and-control
system, a Navstar/Global Position-
ing System satellite receiver, and
space for a digital data link for use
with the Joint Tactical Information
Distribution System, as well as the
new Pave Penny laser target-identifi-
cation system.

Total program costs were revised
upward by nearly 10% to $15.15
billion last fall, GAO notes, largely as

1

a result of inflation. But new equip-
ment on the F-16 will push costs up
further, the watchdog agency
warned Congress. While the air-
craft’s budget does not have com-
plete estimates for adding alternate
mission equipment and Pave Penny,
GAO’s estimate is that these systems
alone would add another $165 mil-
lion to the program’s price tag.

The F-16, for which General
Dynamics Corp. is prime contractor,
will be the first major U. S. weapon
produced jointly by the NATO allies
to a single set of standards. Esti-
mated cost per plane is already $4.76
million, some 5% above the $4.55
million target. Ultimately, produc-
tion could reach 2,000 planes, with
the U. S. Air Force buying 1,388. O

Packaging & production

Electron-beam cuts
SAW design time

A two-step electron-beam lithogra-
phy process for the manufacture of
surface-acoustical-wave devices has
produced SAW units that operate at
fundamental frequencies up to 3
gigahertz. Even more important, it
cuts design-to-packaged-device turn-
around from up to eight weeks to
three days.

Developed by Texas Instruments
Inc., Dallas, in part with funding
from the Air Force Avionics Labora-
tory, the process resolves line widths
of 0.4 micrometer. A fundamental
frequency of 3 GHz is three to four
times the center frequency of sAw
devices made by conventional pho-
tolithography equipment.

Military first. Initially, the devices
produced by T1 will be aimed at mili-
tary microscan receivers. Therefore,
much of the electron-beam work is
still proprietary. Commercial appli-
cations of the process, which the
firm will continue to pursue, are still
one to two years down the road,
according to Truman G. Blocker,
manager of the viLsi lithography
branch at the company’s central
research laboratory.

Essentially, electron-beam litho-
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Bussmann’s new Small Dimension
Fuse Catalog makes it easier to select.
And protect.

The Bussmann
Small Dimension Fuse
Catalog puts a world of
component and circuit
protection at your
fingertips.

This new edition is
the most complete listing
of small dimension fuses,
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indicating devices, and
accessories in the indus-
try. And it makes select-
ing the right type of
protection easier than
ever.

Everything’s con-
veniently indexed by
electrical characteristics.

A selection of time
current characteristic
curves tells you how the
products you choose will
perform.

There’s even an
index of literature on
Buss products and various
fusing techniques.

Everything you
need to take the guess-
work out of circuit and
component protection is
in our new Small Dimen-
sion Fuse Catalog. So
call off the search. Just
call your Bussmann
representative today
and ask for Form SFB.

MoGRAW-EDISON

Bussmann.
The Protection
Experts.

Bussmann Manufacturing Division
McGraw-Edison Company

P.Q. Box 14460

St. Louis, Missouri 63178
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graphy has the accuracy necessary to
set a pattern for the large number of
alternating parallel electrode stripes
of varying spacing that make up a
saw device. Development is speeded
because the pattern can be encoded
and checked for errors and a final
software copy written in a matter of
hours. The masks are then ion-milled
and ready for contact printing on the
same day.

The two-step process also speeds
manufacturing because of slice-to-
slice uniformity and elimination of
day-to-day recalibration for elec-
tron-sensjtive resist variations and
electron-gun deterioration that can
occur in production. In the first step,
the electron-beam draws the pat-
terns. In the second step, the mask is
printed on the polished substrate
surface using a modified conform-
able mask printer.

Good look. TI examined three
other approaches to high-resolution
sAw fabrication: direct slice writing,
hard photomask printing, and posi-
tive-resist conformable printing. But
these methods proved to have short-
comings.

Direct slice writing had problems
in adhesion of the negative resist
pattern to the substrate. The hard
photomask process ran up against
mask-size limitations and poor reso-
lution. The positive resist was not
suitable because of interference re-
flections from the back side of the
polished substrate. Instead, the ion-
mill mask with a print conforming to
the substrate and subsequent wet
etch proved to be the best method. [

Photovoltaics

GaAs program
involves universities

The U. S. Department of Energy is
using some of the funds earmarked
for photovoltaic solar-cell technology
to expand the nation’s talent pool in
this rapidly expanding field. The
effort was disclosed after the depart-
ment recently awarded Rockwell
International Inc. a $1 million, year-
long contract to explore new tech-
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News briefs

GenRad to go public

GenRad Inc., the Concord, Mass., manufacturer of automatic test equipment
and instruments, plans to make its first public stock offering. Founded in
1915 as General Radio Co., the firm has been privately held ever since,
Steven Stadler, senior vice president, chief financia! officer, and treasurer,
says the main reason for the public offering is to create a market for the
stock of 1,500 shareholders, including the company's retirement trust.
GenRad, with 1977 sales of $70.1 million, just completed a record first
quarter, reporting net sales of $16.1 million and net income of $818,000.

Fairchild acquiring interest in computer maker

Fairchild Camera and Instrument Corp. of Mountain View, Calif., has agreed
to buy a minority interest in Magnuson Systems Corp. of nearby San Jose, a
recently formed maker of computer systems plug-compatible with IBM
machines. Magnuson, whose initial system is to be introduced later this
month, was founded last fall by several former employees of Amdahl Corp., a
major supplier of IBM-plug-compatible systems, and by Carl Amdahl, the son
of Amdahl Corp.’s chairman, Gene M. Amdahl.

Cutler-Hammer to acquire Addington

Expanding its Instruments and Sytems Group formed last October, Cutler-
Hammer inc., Milwaukee, last month agreed in principle to acquire
Addington Laboratories Inc. The Sunnyvale, Calif., maker of microwave
components, including local oscillators for the ALQ-99 jammer produced by
the AL division of the group, had sales in 1977 of $6 million. Earlier in April,
Cutler-Hammer made a similar agreement to acquire Singer Instrumentation
operations in Los Angeles, a maker of communications test equipment with
1977 sales of $9.5 million. The Instruments and Systems Group had sales
last year of $128.6 million, most of it from AlL.

Univac 1100/42 replacing IBM, CDC computers

The National Oceanic Atmospheric Administration will begin converting its
computer operations in September to a new Univac 1100/42 to be installed
by Sperry Univac in a $9.1 million contract spanning eight years. The
Univac system will have more than twice the capacity of the IBM 360/65 and
Control Data 6600 systems that it will replace, NOAA says.

niques for boosting the efficiency of
thin-film solar cells that are made of
gallium arsenide.

The contract, to Rockwell’s
Science Center at Thousand QOaks,
Calif., includes provision for four
university subcontractors, two of
which are predominantly black
schools. The purpose of the subcon-
tracts is to generate faculty and
student interest and expertise as they
work with Rockwell to “develop new
crystal-growth techniques, perform
materials research, and develop pro-
cessing techniques,” according to the
Department of Energy. The universi-
ties are Brown, Cornell, Howard,
and North Carolina A&T State.

The program’s overall goal is to
boost the conversion efficiency of 2-
micrometer-thick GaAs cells to more

than 10% from the 6% laboratory
level and to cut production costs to a
range of 10 to 30 cents per peak
watt, the department says.

The universities. Rockwell person-
nel will direct lab work in liquid
phase epitaxy at North Carolina
A&T and solar-cell electrical contacts
at Howard. Faculty members from
Brown and Cornell will help provide
lectures and specialized instruction
in solar-cell technology at the other
schools. In addition, says a DOE
program official, Cornell will ana-
lyze the GaAs cells after they are
grown, while Brown will develop
models of the cell systems.

The GaAs films are built up using
both molecular-beam and epitaxial
techniques under computer control.
Part of the program seeks to deter-
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I Think I Dreamed...
I Bought a Digitally Programmable Amplifier for $59*

It wasn’t a dream. You can cut up data acquisition system costs today with the first digitally
programmable-gain amplifier in a DIP, the MN2020. Programmed with a 3 Bit word, this
18 pin package provides eight gains from 1 to 128. Accurate to 0.002% @ G=1, the
MN2020 drifts no more than 5 ©V/°C, and uses only 275mW of power!

Wake up to Micro Networks, where designers’ dreams are realized.

324 Clark Street, Worcester, Massachusetts 01606
617) 852-5400 « TWX 710-340-0067 *100 Quantities
Circle 51 on reader service card
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HYBRID
MICROPOWER
TONE
RECEIVER
MH88200

A COMPLETE
SYSTEM
IN2.5"X 1.5"
OF SPACE

8
OIGITAL
OUTPUTS

POWER

A Natural For:

e Central Office Usage e PABX'S

e Modems e Tone-to Pulse Converters

e Mobile Radio e Remote Controllers

Featuring:

e Micropower CM0S/LSI Circuit

e Only one external 3.579545MHz Crystal
Required

e Direct Connection to telephone lines

e AGC Ckt. for accurate twist detection

e 5th Order Elliptic Filters

e Three Output code formats available

o Digit "Acquisition” and "Release” times
adjustable using external RC network

Contact the leader in tone receivers and
CMOS technology for more information:

18 AIRPORT BLVD.

.  BROMONT, QUEBEC, CANADA
JOE 1L0
{514) 534-2321
TIX 05-267474

- Semiconductonr
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mine the effect of altered grain
boundaries and material composition
changes on cell performance. O

_Batteries -

Lithium cells go
down to —50°C

Probably no lithium power cells have
faced such continuous cold tempera-
tures as the ones that reached the
North Pole April 30. Better known
for their power density and long life,
they power the satellite beacon
package carried by Japanese ex-
plorer Naomi Uemura (pronounced
way-moor-uh) on his one-man, six-
month dog-sled expedition that will
cover 6,000 kilometers. He arrived
at the pole after a 54-day trek.
Ahead of him is a 2,800-km trip
down the length of Greenland.

Uemura is taking systematic
snow, ice, and air samples for
Japan's National Institute of Polar
Research and the Water Research
Institute of Nagoya University in
Japan. His lithium batteries, devel-
oped by GTE Laboratories Inc.,
Waltham, Mass., and produced by
GTE Sylvania Inc.’s Communications
Systems division, Needham, Mass.,
have to withstand temperatures
down to —50°C. They power a trans-
mitter that sends a 1-second data
burst each minute that includes
time, temperature, barometric pres-
sure, and battery voltage level.

The signal is relayed by the
National Aeronautics and Space
Administration’s Nimbus-6 meteor-
ological research satellite, which
flies over the Pole every 108 minutes,
to a ground station in Alaska. From
there, the data is sent to NASA's
Goddard Space Flight Center,
Greenbelt, Md., where a computer
calculates Uemura’s position.

Double D. The batteries are a crit-
ical component on the trip. They are
lithium—thionyl-chloride cells that
are twice as long as a conventional D
cell, according to Anthony Miseren-
dino, manager of lithium battery
business development in the Com-
munications Systems division. Syl-

vania will also use the material in
much larger batteries it will supply
to the Air Force for backup power
for Minuteman intercontinental bal-
listic missile silos.

The double D cells at the North
Pole have a lithium anode, a carbon
cathode, and thionyl chloride with
additives as the nonaqueous electro-
lyte. Sylvania has supplied them
before to Federal agencies for driv-
ing remote sensors.

Until now, the batteries have been
specified only down to —40°C. But
eight days of testing in a tempera-
ture chamber at Goddard, including
43 hours at —50°C, indicated that
the cells could do the job.

Each 4-pound battery pack has
eight of the cells, with two parallel
banks of four connected in series.
Each pack is expected to last about 6
ampere-hours. The batteries, each of
which is rated at 3.64 volts open
circuit, provide between 11 and 12 v
and withstand a steady drain of 11
milliamperes, with a surge of 0.5
ampere each minute during the 1-
second pulse.

Miserendino says he does not fully
understand why the lithium—thionyl
chloride works so well at low temper-
atures. The liquid but nonaqueous
electrolyte may offer less impedance
than other electrolytes used in lithi-
um batteries, like sulfur dioxide and
vanadium pentoxide. O

LisN is the latest
solid electrolyte

For rechargeable lithium batteries,
researchers in West Germany have a
new solid electrolyte in mind: lithi-
um nitride. Says Albrecht Rabenau,
a solid-state chemist at Stuttgart’s
Max Planck Institute for Solid State
Research: “Even at room tempera-
tures lithium nitride’s conductivity is
so good that it must be considered
the best candidate for an electrolyte
in a solid-state battery.”
Experimental. So far, the re-
searchers have not made a battery,
but only experimented with the
material. Since lithium is the lightest
known metal, lithium batteries are
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See us at Booth 1327 at the NCC Show, Anaheim, Ca. June 5-8.

The 2114.
iIt’s old hat to us

Most 2114s are new products with new
product problems. Not ours. The SEM!
2114 is a member of the Royal Family
of Static RAMs. It is, in fact,
a new pin-out of an 18-pin,
5V, 1Kx4 static RAM that we've :
been delivering in production quan-
tities for a year and a haif.

and all the speed you need for
microprocessor applications.

If you'd like complete informa-
; tion on the SEMI 2114, or any other
>~ 3 members of the Royal Family of static
' RAMS, see your local EMM/SEMI
distributor, or contact us directly.

The SEMI 2114 features low power
(only 300 mw), TTL compatible 1/0,

Memory at Work

EMMf semi inc.

A subsidiary of Electronic Memories & Magnetics Corp., 3883 N. 28th Ave., Phoenix, Arizona 85107 (602) 263-0202

ENGLAND: EMM, Ltd. Tel: (01) 751-1213. WEST GERMANY: EMM, GmbH Tel: 6172-6629. BELGIUM: EMMSA
Tel: (03) 76.69.75. FRANCE: EMM c/o Clip. Tel: (01) 754-2319
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Adjustable and fixed regulators: SGS-ATES

JOURNAL OF SEMICONDUCTOR PROGRESS

leads again with a new range of power linears for
industrial and consumer applications.

SGS-ATES’ new range of ad-
justable and fixed regulators offers
the best in ruggedness, perfor-
mance and flexibility. All devices
are assembled in easily-mounted
Versawatt (3-pin) or Pentawatt”
(5-pin) power plastic packages fea-
turing rock-bottom 3°C/W therm-
al resistance; thermal shutdown,
short-circuit and SOA protection
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Internally limited allowable operation areas for all types.

ATIES

SGS-ATES Group of Companies

Italy: Via C. Olivetti 2 - 20041 Agrate Brian-
za - Tel: 039-650341/650441/650841 -
Telex: 36141-36131.

Benelux: Winston Churchill Avenue 122 -
B-1180 Brussels - Tel: 02-3432439 - Telex:
24149 B.

Denmark: Marielundvej 46 D - 2730
Herlev - Tel: 02-948533 - Telex: 35280.

France: 17 Avenue de Choisy - 75643
Paris Cédex 13 - Tel: 5842730 - Telex:
021-250938.

Germany: Haidling 17 - 8018 Grafing bei
Miinchen - Tel: (08092) 691 - Telex: 527370
Norway: Haavard Martinsens Vei 19 -
Oslo 9 - Tel: 106050 - Telex: 11796.
Singapore: Lorong 4 & 6 - Toa Payoh -
Tel: 531411 - Telex: ESGIES RS 21412.
Sweden: Tingvallavaegen 9J - 19501 Mér-
sta - Tel: 0760-40120 - Telex: 042-10932.
UK: Walton Street - Aylesbury, Bucks -
Tel: 0296-5977 - Telex: 041-83245.

USA: 79 Massasoit Street - Waltham,
Ma 02154 - Tel: 617-8913710 - Telex:
923495 WHA.

systems plus the ability to with-
stand an input of up to 40Vpc and
spikes of up to 60 V make these
new ICs virtually indestructible.
Winning performance

Characteristics of both the
L 200 adjustable regulator and of
the L 2000 fixed regulator series
include a maximum output cur-
rent capability of 2.5 A typ, high
thermal stability (0.01%/°C), low
dropout (max. 2.5 Vatl; =15 A),
excellent load regulation (max.
1% of V, with A I; = 2 A); mini-
mum line regulation is 54 dB at
V, = 5 V while ripple rejection
is 70 dB at V,,= 5 V (60 dB for
the adjustable type). All this over
a -25 to +150°C junction tempe-
rature range.

5-pin programmable

L 200: current and voltage ad-
justable from 0 to 2.5A (typ) and
2.85 to 38 V to the precision you

Adjustable voltage and current regulator

require. Thanks to its programma-
bility, the L 200 offers you the ad-
vantage of stocking one device in-
stead of a complete range of fixed
regulators, and the already vast
applications spectrum for ordina-
ry adjustable regulators is further
widened by the inclusion of cur-
rent programming and inhibit fa-
cilities.
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Fully protected adjustable voltage regulator
with current booster

3-pin fixed

The L 2000 series (L 2005 to
L 2024): fixed voltage regulators
available in the standard values
5/75/785/12/15/18and24 V
with 5% precision. Use them
where economy and consistent
performance are among your top
priorities.

Fixed regulator with current booster and s/c protection

Alternative packages

For special applications invol-
ving extreme environmental con-
ditions, SGS-ATES regulators can
also be supplied in normal and
multi-lead TO-3 metal package.
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Broadband cable
services sought
for rural America

House unit votes
$25 million for
solar satellite R&D

EDP standards
enforcement could
gotoGSA. ..
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Washington newsletter

A multibillion-dollar telecommunications equipment market for rural
America could develop if the Agriculture Department and Congress both
approve a plan to offer new broadband services. The departments’ Rural
Electrification Administration is proposing to replace its existing tele-
phone service in order to attract more subscribers by the addition of cable
television plus “‘a multitude of two-way services.”

The department and members of Congress from rural areas favor the
REA plan on the grounds that this added income would cut Federal
borrowing by REA operators and make them more competitive in the
growing telecommunications service market. Two-way REA services that
could be included in the proposed legislation are regional systems for
natural-disaster warnings and closed-circuit video for interactive courses
by medical center for updating medical personnel in rural areas. Projected
broadband system revenues in 1988 could rise 42% to $6.4 billion from the
forecast $4.5 billion if services are unchanged. REA telephone income this
year is pegged at $1.35 billion.

Sen. John Melcher (D., Mont.) and Rep. Charles Rose (D., N.C.)
introduced bills at the end of April to permit REA broadband financing, as
well as to modify Federal Communications Commission rules that now
present cable TV ownership by telephone companies. The FCC says it plans
to review those rules, too.

A proposal to spend $25 million in fiscal 1979 on the accelerated research
and development of solar-power satellites has cleared its first big congres-
sional hurdle. The House Science and Technology Committee has voted 30
to 1 to approve H. R. 10601 to establish the program in the Department of
Energy with support from the National Aeronautics and Space Adminis-
tration [ Electronics, April 27, p. 96]. Alabama Democrat Ronnie Flippo,
the bill’s sponsor, says he hopes for a floor vote within a month. Flippo’s
office sees the funds as seed money for a long-term program leading to a
demonstration of ability of massive photovoltaic arrays in synchronous
orbit to collect solar energy, convert it to electricity, and beam it via
microwave to earth stations for distribution.

A turnabout by the General Accounting Office could make the General
Services Administration the central authority for enforcing contractor
compliance with Federal computer standards on all Government purchases
of commercial systems and peripherals. A leaked draft recommendation by
the GAo that the President give the Commerce Department authority to
enforce compatibility standards [Electronics, Feb. 2, p.39] produced
strong opposition from industry. Makers of computers and peripherals
anxious to enlarge their share of the Federal market believe the Gsa should
have authority for enforcing compliance since that agency already has
procurement responsibility for all Government purchases of commercial
systems. As a result, the GAO altered its recommendation in its final report
to say “the arguments for designating either Commerce or GsA both have
merit.”

57



58

. as Congress eyes

NBS failure to
push standards

Jedec to vote
again on ROM
pinout standard

JTIDS software
work to go to
Draper Lab

More aerospace
jobs for engineers
forecast by AlIA

Washington hewsletter

The Commerce Department’s failure to get its National Bureau of Stan-
dards to move faster on standards for computer compatibility was the basis
for the industry’s resistance to any expansion of its powers in this area.
That inaction is still being weighed by Congress in the wake of a GAO study
showing that the NBs failure costs the Government an estimated $450
million annually to convert installations from one maker’s equipment to
another. Federal users of computers therefore often prefer to avoid such
conversion costs by remaining locked in with a single supplier and seek
waivers of competitive bidding rules to do so. Despite a 1965 mandate
under the Brooks Act to develop standards, the NBs effort failed, the Gao
says, because it relied too heavily on industry to come up with standards;
and did not give the program high-level attention, establish priorities,
exercise adequate controls, or make the program visible to Congress and
the Office of Management and Budget.

It’s back to the ballot box for members of the Joint Electron Device
Engineering Council JC-42 committee following its failure to adopt a
proposed industry standard for a 24-pin pinout for 32,768- and 65,536-bit
read-only memories. Jedec letter ballots require a 90% positive vote for
adoption of a standard, but the initial ROM ballot was 17 to 2, or 89.47%.
A revote was ordered by Raymond Johnson, Electronic Industries Associa-
tion general counsel, after learning that committee members were appar-
ently under the mistaken impression that votes could be changed at a
subsequent Jedec meeting.

Preparing for a competition on full-scale development of a Class II
terminal for the Joint Tactical Information Distribution System, the Air
Force is preparing a sole-source contract to the Charles Stark Draper
Laboratory in Cambridge, Mass., for the terminal’s software design
guidelines. The second of the three proposed JTIDS transceivers will be for
fighter aircraft in the system that provides secure communications
between ground-missile sites, troops, support aircraft, ships, and tactical
operations and intelligence centers. Large Class I terminals will be used by
command control centers, with Class III manpacks— probably incorpo-
rating very-large-scale integration—to come. The Air Force says the
Draper Lab award will be made by its Electronic Systems division,
Hanscom Air Force Base, Bedford, Mass.

The number of jobs for engineers and scientists in aerospace will be more
than anticipated, rising moderately through the remainder of the year to
176,000. That forecast by the Aerospace Industries Association is based on
a 51-company survey that puts the job level at 174,000 by June—up from
173,000 last December and well ahead of the 166,000 at the close of 1976.
Jobs in avionics, basic research, and other nonaerospace categories will
show the biggest percentage gains, rising to 47,000 in December from
45,000 in June. Missile and space-vehicle jobs will remain flat at 50,000,
with gains in missile production offset by declines in the space segment.
Aircraft job totals will hold steady at 79,000 as gains from rising commer-
cial transport business are countered by declines in military production.
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Sprague Input Gapacitors
comhine many plus factors
to improve power supplies...

More capacitance per case size.
Higher ripple current capability.
Lower ESR. Plus more ratings to

choose from.

You can get input filter capac-
itors with capacitance values as
high as 390,000 pF in a 3" dia. x
8.625" case. You can also get ca-
pacitors to handle up to 39.6
amperes of ripple current at 65°C

and 120 Hz.

You should have no problem in
meeting your power supply re-
quirements without paying for
costly specials that necessitate

slower delivery.

GHECK THIS
MINI-TABLE

FOR THE
SPEGS
YOU NEED.

| TYPE 602DX | TYPE 32DR

Extralytic®
ALUMINUM
ELECTROLYTICS

150 Standard Ratingsﬂ

T

Compulytic®
ALUMINUM
ELECTROLYTICS

| 132 Standard Ratings | 132 Standard Ratings

TYPE 32DX

Compulytic®
ALUMINUM
ELECTROLYTICS

Terminal Styles

Low or High Screw-
Insert, or High Current

Case Size Range 1.375" x 2.125" 1.375" x 2.125" 1.375" x 2.125"
(D.xL.) to to to
B 3.000” X 5.625” 3.000” x 8.625” 3.000" x 8.625"
| pheraling Temperatufe | _ggogto +85°C | —40°Cto +85°C | —40°Cto +85°C
WVDC Range 510250 | 7.5 t0 150 10t0200 |
ggggg“&";)e 150 to 330,000 410 to 310,000 180 to 320,000
M) we | 0.0062 uié oo [ug 0.017
E— —— o — SR R = ) —— O — — —
Max. RMS Ripple 8.% So | 8 E
Current (Amperes) S 36.0 2 239 ST 18.3
at120 Hzand85°C | © | o5 | | ©F

Low or High Screv;-
Insert, or Solder Lug

SPRAGUE WORLD TRADE CORPORATION - 3 CHEMIN DE TAVERNAY - 1218 GENEVA SWITZERLAND
SALES OFFICES AUSTRIA: ELBATEX GMBH, WIEN, TEL. 0222-869158 BENELUX: SPRAGUE BENELUX, RONSE,

TEL. 055-215302

DENMARK: SEMICAP, K@BENHAVN, TEL. 01-221510

FINLAND: FIELO OY, HELSINKI, TEL.

90-6922577 FRANCE: SPRAGUE FRANCE SARL,BAGNEUX, TEL.01-6551919 GERMANY: SPRAGUE ELEKTRONIK
GMBH, FRANKFURT, TEL. 0611-439407 GREECE: EMITRON SA, ATHENAI, TEL. 021-3469797 {RAN: UNITEC CO.LTD,,
TEHRAN, TEL. 021-665782 ISRAEL: RACOM ELECTRONICS CO. LTO., TEL-AVIV, TEL. 03-453151 ITALY: SPRAGUE
ITALIANA SPA, MILAND, TEL. 02-479121 NORWAY: HEFRO TEKNISK A/S, OSLO, TEL. C2-380286 PORTUGAL:

OITRAM COMPONENTES E ELECTRONICA, LDA.. LISBOA, TEL. 019-45313 SOUTH AFRICA: ALLIED ELECTRIC (PTY)
LTO., OUNSWART, TEL.52-8232 SPAIN: BIANCHI SA, SAN SEBASTIAN, TEL. 943-362045 SWEDEN: INTERELKO AB,
ENSKEDE, TEL. 08-492505 SWITZERLAND: TELION AG, ZURICH, TEL. 01-549911 TURKEY: KAPMAN KOMANOIT,
UNITED KINGDOM: SPRAGUE ELECTRIC {UK) LTOD.,YIEWSLEY, W.ORAYTON, MIDDX

ISTANBUL, TEL. 457625

UB77SY,TEL 01-5738844 YUGOSLAVIA: BELRAM SA, BRUXELLES, TEL. 02-7342619.

Low or High -Screw-

" TYPE 36DX |
Powerlytic®

ALUMINUM
ELECTROLYTICS

132 Standard Ratings
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Archival storage digitizes data
to slim system: page 67

In the works in Great Britain is a VLS| development program
that probably will include designers at National's plant in Scotland: page 88




RCA first in CMOS.

The go-everywhere pP now has
a do-everything design aid.

Now you can quickly and economically
prove out the RCA 1800...our cost-
effective, environmentally rugged, CMOS
microprocessor.

Our new COSMAC Micromonitor
CDP18S030 is a complete portable uP
system diagnostic tool. The best tool, in
fact, to perform breadboard debugging
and factory checkouts and field tests
without additional diagnostic equipment.
The Micromonitor can take instructions
electronically, supply hardcopy or CRT
display through your terminal, and
become more powerful via our COSMAC Development system with floppy disk.

Prototype debugging. Simply plug the CPU of your system under test into the
Micromonitor. You now have control of both hardware interfaces and program execu-
tion. You can plug memory into the Micromonitor to emulate ROM. Using the keyboard
and display, you can start/stop, examine any portion of the system, and make changes.

Unique automated testing. The Micromonitor can be used with any of its con-
figurations to provide the factory test system you require.

Field service. Its self-contained package is designed to be carried easily to any
place RCA 1800 microprocessor systems r
are in operation. |

Operation software. An optional
Micromonitor Operating System (MOPS) |
CDP18S831 gives you an extended set |
of commands. MOPS, on the COSMAC |

|
|
|
|
|
|
|

RCA Solid State, c/o KLM Publications Handling Dept.
Schiphol Airport, The Netherlands

Tell me more about why the Micromonitor is one
more reason to go RCA 1800. My microprocessor
application is:

Development System with floppy disk

option, helps the Micromonitor do every-
thing from simple terminal-Micromonitor
dialog to fully automated system testing.

Name

Company.

Address.

Title l

RCA 1800. Our systems are go. L
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Siemens to sell
big computers
from Fujitsu

Transatlantic trials
of high-speed data
transmission planned

Three-hour cassette
for video recorders
due from Philips

French firm
eyes big role in
scientlfic gear

Solution offered for
TV, audio makers’ woes
In United Kingdom

Electronics/May 11, 1978

International newsletter

Fujitsu Ltd., Japan’s largest computer manufacturer, and Siemens AG, the
biggest electrical and electronics producer in West Germany, plan to sign a
formal agreement next month for marketing Fujitsu’s large computers in
Europe. Observers say the link-up is a direct move to cut into 1BM’s 60%
world share of the market. It is a supplement to an existing accord on
electronic data-processing equipment. The Japanese company’s most
advanced large computer will be sold under the Siemens trademark, while
Fujitsu will import Siemens’ ND2 high-speed printers and other computer
hardware for use in systems sold in Japan. The two firms will also
cooperate in development of software.

This summer will see the start of a new 1BM-Comsat series of experiments
in high-data-rate satellite transmission, using the Franco-German
Symphonie satellite. Still subject to approval by the Federal Communica-
tions Commission, the new experiments will link four points for load-
sharing and data-base applications. An earlier experiment, conducted in
spring 1977, demonstrated the technical feasibility but linked only two
points, La Guade in southern France and Gaithersburg, Md. The new
experiment will link Comsat laboratories in Clarksburg, Md., 1BM sites at
Gaithersburg and the La Guade research lab, and the German space
agency in Weilheim. Data rate will be 1.544 mMb/s.

Mainly as a response to Japan’s sales drive with long-playing video cassette
recorders, Philips in the Netherlands will introduce a three-hour cassette
compatible with the company’s VCR-standard video recorders. The long
playing time for the LVC180 results from a tape only 13 um thick —as
much as 4 ym thinner than the video tapes the company is currently using.
When it goes on sale toward the end of the year, the LVC180 is expected
to retail for less than $44. As a further move to meet Far East competi-
tion, Philips has cut the price for video cassettes already on the market by
up to 35%.

The French conglomerate, Creusot-Loire, is contemplating a full-scale
move into scientific instruments. The company has already acquired half a
dozen instrumentation makers whose turnover is now approaching $200
million a year. A firm decision from the heavy-engineering, steel and
nuclear group is not expected for some months and depends on “many
things, including government plans,” says a company source.

For the United Kingdom’s Tv and audio-equipment makers to survive, two
major steps are necessary, says the National Economic Development
Council, a government advisory body. They are: a capacity cut of 20% to
30% together with the creation of larger and more viable companies, and
the imposition of lower ceilings on monochromatic imports. With 11
manufacturers, now operating on average at 50% of present capacity, UK
firms are in no state to withstand an increase in import penetration above
the present level of 41% of the market, the report says. Events already are
overtaking the report. Two of the smallest manufacturers, GEC and Rank,
reportedly are negotiating with Japanese firms, with a view to joint
ventures or outright sale. And Thorn Industries, the country’s leading
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supplier with 26% of the market, is closing one of its three plants,
resulting in a loss of 2,000 jobs. However, the firm says the production
levels will be maintained, because the closing is caused by the impact of
large-scale integrated technology and increasingly automated assembly.

Racal regrouping, Racal Electronics Ltd. is forming two new operating groups as key
. elements in its growth strategy. They are a data-communications group,
plans design center which pulls together modem-maker Racal-Milgo Inc. of Miami, Fla., and
for LSI, VLSI teleprinter-maker Racal-Vadic Inc. of Sunnyvale, Calif,, under one
management, and Racal Microelectronics Systems Ltd., through which
the company aims to keep abreast of developments in large-scale and
very-large-scale integration. The United Kingdom firm plans to spend $3
million on a microcircuit design and test facility to speed the design of LsI
and later visi into Racal equipment.

Italy ready It now looks certain that the Italian government will give its go-ahead by
to ald the end. of June for a $.450 million plan to restructure the country’s
electronics industries. Giancarlo Lizzeri, economic counselor at the
electronics flrms ministry of industry, says the government is nearly ready to start up with
the five-year plan, which was approved by the parliament last fall. Along
with much-needed financial support for basic research, the plan calls for
cooperation between key companies in major sectors like computers and

telecommunications to make them more competitive in world markets.

Microprocessor flgures Telephone users can check the cost of calls they are making with a
call charges microprocessor-based timing unit from Monitel Ltd. in Colchester,
England. The caller keys in each call’s start and stop times and area charge
for phone users code, the charge is computed by a Rockwell PPS-4/11, and a fluorescent
digital display displays it. Variable data such as charge rates are initially
programmed by a punched card. The $60 unit was developed by a contract

research group, Palcentre International in Melbourne, Herts.

Addenda Scientists at Philips research laboratories in the Netherlands have devel-
oped new magnetic materials that could dramatically speed up bubble
memories, boosting bubble speeds to 30 to 500 m/s compared to S m/s in
conventional materials. Key to the speed is a magnetic layer having some
anisotropy in its plane, as well as a preferred axis of magnetization
perpendicular to it. . . . Rounding out its process-control computer
family, AEG-Telefunken is unveiling a small 16-bit system, the AEG 80-
20/2. Its core or solid-state main memory is expandable to 64
kilobytes. . . . Three ITT British companies, Standard Telephones and
Cables teamed with sTL Laboratories and 1TT Cannon, are to develop an
optical-fiber communication system that may replace conventional cable
in Ptarmigan, the British Army’s tactical trunk communication system for
the 1980s. . . . Small, Budapest-based Videoton saw its $2 million in
1977 Western European sales of computers and terminals jump to $3
million for this year’s first quarter. The firm is negotiating with Teleprint
of Frankfurt for a sales network throughout Western Europe.
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For XY and YT plots there’s now
the recorder ZSK 2 in five differ-
ent models so you can choose
exactly the right one for your
application, and at the right price.

Rohde & Schwarz
Postfach 80 1469
D-8000 Miinchen 80
Fed. Rep. of Germany

Electronic Measurements and

Radio Communications. Development,
manufacture, sales and service.
Known for “electronic precision®.

Independent concern (establ. 1933),
represented in 80 countries.

"‘ AL g gy gy

WAy

ZSK 2 works on the principle of a self-
balancing potentiometer. This gives
minimal non-linearity (0.1%) and guar-
antees good reproducibility (0.05%).
The high writing speed of >110cm/s
on both axes combined with fast
acceleration produces superior dy-
namic characteristics. Deflection fac-
tors calibrated between 10 uV/cm
and 11 V/cm, electronic limiting of the
writing area for DIN A3 and A4 plus
governable zero offset make operation
easier, whilst inputs for remote control
and ratio recording mean greater var-
iety of use.

The models differ in their inputs:
Universal model 02

Sensitivity 10 uV/cm; floating input

&

New recorder family:
precision priced right

amplifiers with guard; timebase gener-
ator.

Standard model 04

Sensitivity 5 mV/cm; differential ampli-
fiers for both inputs.

Lab model with timebase 06
Sensitivity 100 uV/cm; floating input
amplifiers; timebase generator; offset-
voltage source.

Lab model 08

Sensitivity 100 uV/cm; floating input
amplifiers.

System model 10

Sensitivity 100 mV/cm; direct inputs
Zi, 20 k(2.

For more information quote
ZSK 2 recorder family

ROHDE&SCHWARZ
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If you're looking
for economy...

Then AVX SkyCaps®

are your best bet. They
offer the reliability and
efficiency of multilayer
ceramic technology at
a cost/performance
level that other di-

electric materials 5755
=

can’t touch.
First of —
all, SkyCaps are inex-
pensive to buy. AVX’s
highly automated, high
volume praduction has
brought their cost
down to the point
where they are price
competitive with film
tantalums and some
barrier layer capac-
itors. Secondly, their
performance at oper-
ating frequencies often

allows a lower value
SkyCap ceramic to

be substituted for a
higher value competi-
tive dielectric.

In decoupling ap-
plications, for example,

a SkyCap will deliver
about 80% of its rated

capacitance at 10 MHz.

Some competitive ca-
pacitors deliver only
about 20%. Which
means that if you're
operating in this fre-
quency range, you can
use a SkyCap with a
much lower capaci-
tance rating, and prob-
ably a lower price.
You’ll also find that
other types of capaci-
tors increase in impe-
dance at operating

frequency, reducing
their performance in
decoupling. Impedance
of a SkyCap, on the
other hand, drops to
nearly zero at the 10
MHz level.

When you combine
low initial cost with
high operating effi-
ciency, you get the
maximum in cost/per-
formance. Which may
explain why sales of
SkyCaps more than
doubled in 1977. And
why SkyCaps are re-
placing tantalums,
films and discs in EDP,
telecommunications
and commercial equip-
ment applications.

... 100k to AVX.

/7
il

VAL CERAM

AVX Ceramics, P.O. Box 867, Myrtle Beach, SC 29577 (803) 448-3191

f
-

L

CS

TWX: 810-661-2252; Olean, NY 14760 (716) 372-6611 TWX: 510-245-2815
AVX Limited, Aldershot, Hampshire, GU12 4RG England, Tel: Aldershot (0252) 312131 Telex: 858473
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Significant developments in technology and business

Archival store

digitizes data

and saves money

Mini-controlled system uses
CCD document scanner
and two digitizers for
compact storage of data

Archival storage systems can run to
millions of dollars for the equipment
necessary to prepare the usual
microfiches, so they are a natural for
the cost-cutting advantages of mi-
crocircuitry. A small Brussels firm,
Correlative Systems International,
has gone to market with just such a
system selling for a relatively modest
few hundred thousand dollars.

The system, called Videofiche,
uses a Fairchild charge-coupled-
device array to scan documents. It
then digitizes the data and stores it
on video tape, passing it through a
disk unit. As well as serving as inter-
mediate storage, the disk is a fast
storage device for a half-second-or-
so retrieval of document images.

Savings. The system eliminates the
expensive and complex mechanical
microfiche storage and retrieval
equipment found in many archive
systems. Just as important, it also
eliminates the need for manual
coding of the document information.

One system is already up and
running in the European Economic
Community Commission’s head-
quarters in Brussels. In the fall, the
firm plans to have a demonstration
system set up in California for the
Wescon show. That appearance will
be in conjunction with General
Automation Inc., whose minicom-
puter drives the system.

Correlative Systems, which au-
thors the software and puts together

Electronics /May 11, 1978

most of the hardware, is aiming to
produce five systems by the end of
the year and make one a month in
1979, says president Dan Borrey. He
says he will have to move fast,
because he expects NCR and I1BM to
have similar systems by 1980.

CCD scanner. The system’s video
camera is mechanically similar to
any camera used for microfilm
applications, but its optical part has
been replaced by a Fairchild scan-
ner—a CcD with 1,728 elements—
costing about $3,750. The camera
output is digitized into a 1,000-
point-by-750-line page, which is then
transferred to the magnetic disk.
The disk stores the data until full
and then dumps it onto tape. Before
the data goes into the tape, it is
mixed with synchronizing signals,
turning it into a type of Tv signal.

According to Roland Borrey, tech-
nical director of the firm, the clever
part of the whole system is a pair of
15-megahertz synchronized 4-bit di-
gitizers that not only digitizes the
data from the camera and from the
video tape, but also removes the
white background from the image.
The cCD unit scans a line, picking up
black and white points. If a sequence
of white points is detected, it appears
in the data stream simply as a count
signal saying, in effect, “X white
points start here.”

Thus data can be stored much
more economically. A 300-megabyte
disk can typically store some 6,000
images of A4 documents (21 by 29.7
centimeters), while the standard vid-
eo-tape reel can hold 75,000 images.
Without background elimination,
the Videofiche stores would hold on
the order of 3,000 and 25,000
images, respectively.

Retrieval takes place from a cath-
ode-ray-tube terminal. The operator
calls up a document via its identifi-
cation number, and the document is
retrieved from either disk or tape.
Disk retrieval is near-instantaneous,
while retrieval from the microcom-
puter-controlled tape unit takes an
average of 45 s or a maximum of 3V
minutes. The camera, the magnetic
video-tape unit, and the terminals
are controlled by National Semicon-
ductor BLC 80/10 microcomputers,
which are second-source versions of
the Intel SBC 80/10.

Memories. The terminals each
have 64-k random-access memories
based on Mostek MK4104P-4 chips
and can generate graphics or char-
acter images. The microprocessor
control allows rolling of the image.
“If we oriented the screen vertically,
we could show the whole A4
picture,” Roland Borrey explains.
“But putting it in the horizontal
plane, we can only show 40% at a
time. This is why we need to roll the
image.”

The computer is a General Auto-
mation 440 with 64-k 16-bit words
of memory. The storage size is
adequate to handle up to 16 termi-
nals, the company says.

Great Britain

Tracking a-d chip
converts swiftly

The tracking analog-to-digital con-
verter has taken a back seat to
successive-approximation units, but
for coming digital data-acquisition
systems it has its rival licked in
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Early conversion. Ferranti tracking analog-to-digital converter chips will team with each
transducer in data-acquisition systems for immediate conversion of analog data.

performance, says Ferranti Semicon-
ductors Ltd. Once a signal has been
acquired, the firm’s new 10-bit
tracking ZN433 is 10 times faster
than equivalent state-of-the art suc-
cessive-approximation converters
like its nine-month-old sister chip,
the 10-bit ZN432,

Because the tracking converter
dispenses with front-end sample-
and-hold circuits, its systems cost is
less than its rival’s. In addition,
systems management is easier: the
ZN433’s output is always valid, so it
does not have to be polled to perform
conversion operations.

Initially aimed at avionics applica-
tions, the 28-pin ZN433 is fab-
ricated with Ferranti’s versatile col-
lector-diffused-isolation process, a
large-scale integrated technology
that readily mixes analog and digital
functions on chip. Shoehorned into a
150-mil-square chip (see figure) is a
10-bit a-d converter, a 2.5-volt band-
gap reference and amplifier, a com-
parator, and thg trackjng logic.

At the source. The new chip is
designed to meet a requirement for a
new generation of digital data-acqui-
sition systems capable of tracking
fast-changing signals up to 300
hertz. Samples are now available
from the Gem Mills, Lancs., firm.
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Before monolithic a-d converters
came on the scene, transducer
outputs were transmitted as analog
levels to the cpu, where an analog
multiplexer followed by a high-speed
converter sampled each channel se-
quentially. However, this technique
needed expensive and bulky low-
noise cable for each channel.

The development of single-chip
a-d cpnverters makes conversion at
the source economically and techni-
cally feasible. Now, with the
7ZN433, as many as 32 channels of
cable can be replaced with a single
twisted-pair bus offering 10-bit reso-
lution, says the chip’s designer,
Andrew Jenkins. Other advantages
accrue by going digital at the source:
analog multiplexers are eliminated;
common-mode noise is considerably
reduced; and simultaneous sampling
on all channels becomes possible,
thus eliminating interpolation errors.

The big edge that the tracking
converter has over successive-ap-
proximation units is speed of opera-
tion when the signal level changes
only slightly, Jenkins says. Both
types of monolithic units incorporate
an easy-to-fabricate converter with
an output matched by control logic
to the incoming analog level. The
difference in converter speeds comes

from the way the two control logics
operate.

In a successive-approximation
chip, conversion is accomplished by
setting each bit of the successive-
approximation register in turn, be-
ginning with the most significant,
and comparing the output with the
incoming analog level. If the incom-
ing level is greater, the bit remains
set; if lower, the bit is cleared. This
tactic means that the conversion
time is always fixed at roughly 10
clock cycles for a 10-bit conversion.

Counting. In a tracking chip, an
up-down counter drives a converter,
whose output is compared with the
incoming analog level. The logic is so
arranged that the counter counts up
if the output is less than the analog
input and down if it is greater. If the
analog input is constant, the counter
hunts back and forth between the
two adjacent bit values.

Thus conversion times varies sig-
nificantly, and that is why tracking
converters do not get used too often.
At the two extremes, it can acquire a
signal in one clock period, or it could
take 1,023 periods for a 10-bit
conversion.

This attribute rules out the track-
ing converter in multiplexer applica-
tions. But when teamed with a single
transducer, it can follow small signal
changes swiftly. Changes of less than
1 significant bit are followed at clock
rate, 10 times faster than a succes-
sive-approximation converter with
the same clock speed.

Thus at a 1-megahertz clock rate,
the ZN433 can accurately track
300-Hz signals representing varia-
tions of temperature, pressure, or
other physical parameters. In con-
trast, a successive-approximation
chip with a 20-microsecond conver-
sion time has a bandwidth of only 15
Hz, which can be pushed to 70 Hz
with sample-and-hold circuits.
Moreover, data from the tracking
converter is always valid, updating
each clock cycle, whereas the succes-
sive-approximation converter retains
its last value until the new update.

Performance. Another convenient
feature of the converter is its *5-
volt supply. The chip draws 40
milliamperes and has a temperature
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Many

PDP-Musers
preferourl/0

single board
systems.

»

Still others
choose our

front end system.

Here are two economical approaches to PDP-11 additional 1000 Systems to accommodate as many

data acquisition systems. of the individual I/0 modules as desired.

If you prefer 1/0 single board systems that plug So if you want PDP-11 compatible analog or
directly into the computer mainframe, our cards digital I/0 modules or a complete data acquisition
have the best specs around. High-speed 12 bit A/D system, come to ADAC —where you get the widest
converters inclyde configurationswithupto64 chan-  choice anywhere.
nels of MUX, high-speed S&H, 36 or 100 KHz through- Sales offices throughout the world.

put rate. The 12 hit D/A systems have settling time
of 5microseconds, and capability for remote sensing.  GSA Contract Group 66
All at the lowest prices available.

But maybe you would prefer ourincredibly [
versatile System 1000. This remarkable front end : |
system communicates in high speed parallel fashion
directly to the UNIBUS and can provide up to 700
high level analog input channels or 128 analog low
level input channels, or 700 digital 1/0 functions. For -
even greater capacity, a bus repeater card aliows corporation

15 Cummings Park
woburn, MA 01801
(617) 935-6668
Telex 949 329
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coefficient of 30 ppm/°C over a
—55°C to 125°C temperature range.
Data loaded into the output shift
register is available in parallel or
serial form through transistor-tran-
sistor-logic-compatible outputs.
Quantity cost of the military
version is $50 to $60, dropping to
under $20 for lesser-performing ver-
sions purchased in bulk. These prices
are expensive for monolithic convert-
ers, but Ferranti hopes to convince
buyers that they are paying for
module performance. The military
version offers a linearity error and a
differential nonlinearity of %2 least

significant bit. Maximum clock rate
is 1.5 MHz typically and | MHz guar-
anteed. Supply rejection is Y2 LSB/V.
Each version has a guaranteed
monotonic output.

Avionics is one immediate appli-
cation for converters of this kind,
and, says Jenkins, the ZN433 could
readily be used in the serial-data-
system standard adopted by U.S.
military aircraft. In fact, develop-
ment was funded by the Ministry of
Defence Procurement executive and
sponsored by the Instrumentation
and Trials department of the Royal
Air Force. U

West Germany

Cyclists’ intercom gives the word
while adjusting its volume for noise levels

Motorcycle riders have a language
all their own, since the noise, the
wind, and their helmets combine to
make conversation impossible on a
bike. Still, the various hand signals,
drummings on helmets, and so on,
are not very reliable.

So engineers at Bayrische Mo-
toren Werke AG, West Germany’s
largest motorcycle producer, are

70

turning to an intercom system. But it
is not just any intercom: its loud-
speaker output automatically adjusts
itself to the ever-changing noise
levels that motorcyclists encounter.
Compact. Designed and built at
Habra Elektronik GmbH, a 15-man
Munich engineering firm special-
izing in intercom equipment for light
aircraft and tanks, the system has a

loudspeaker-microphone kit fitting
snugly into the helmet of each rider.
A control unit about the size of a
cigarette pack easily fits into the
pocket in one rider’s kidney belt.
BMW is now introducing the system
for roughly $340 (see photograph).

The operating principles of the
model 3026 are sufficiently novel
that patents are pending, says Franz
Hauser, the system’s designer and
co-owner of Habra. Basic to its oper-
ation is a feed of both the noise- and
speech-signal components to a
broad-band adder stage in the
control unit. A diplexer then sepa-
rates the mixer output into speech-
and noise-frequency components.

Of course, the noise frequencies
include the voice-frequency spec-
trum, and their power levels vary
considerably. For optimum voice
transmission, these ever-changing
parameters must be constantly taken
into account. But that can hardly be
done with manual controls, Hauser
says.

Recognizing speech. In the ab-
sence of speech, the microphone
functions as a noise sensor and the
noise level is continuously evaluated.
When one of the riders begins to
talk, the power level in the voice
channel immediately increases, as do
the amplitude spikes characteristic
of speech.

These power and frequency pa-
rameters serve as criteria in speech
recognition. The noise level is stored
in a digital memory for the duration
of the speech and serves as a refer-
ence. When speech begins, the new
power level is measured and com-
pared with the values stored in
memory. The voice-amplitude peaks
are stored in an analog memory and
used for automatic gain control.

Keeping tabs on the multitude of
frequencies and power levels is a
small computing device consisting of
filter networks and a number of
logic-control circuits primarily from
Fairchild and Texas Instruments.
The voice-frequency spectrum is

Good vibes. Helmets of these cycle riders
hold intercom loudspeaker-microphone Kkits.
A compact control unit automatically adjusts
the intercom's volume to noise levels.

Electronics/May 11, 1978



2 T _kz’ k,d,
just by pushing
button

“Analyzer SPM-11, 15 Hz - 200 kHz

Pegelsender ple
LEVEL GENERAT ‘l
2- 15Hz... 200kl

Distortion measurements
so simple as never before:
with the SPM-11

For simplifying distortion and level measurements with our Analyzer SPM-11,
15 Hz -200 kHz, Tracking Generator PSE-11 is now available. Also it may be
added to any SPM-11 being used already.

The PSE-11is coupled to the Level Meter so thataccording to the measurement
mode, the receiver frequency corresponds to 1 x, 2 x or 3 x the value of send
frequency. When measuring intermodulation by using the difference fre-
quency method for da, the PSE-11 supplies a two frequency measuring signal
(at 200 Hz difference), whereby the Receiver is automatically tuned to 200 Hz.
The result: just pushing a button suffices for k,, k;, and d, measurements.
Additionally, the SPM-11 and PSE-11 offer:

15 Hz — 200 kHz, tunable over complete band without switching

8 Hz or 40 Hz bandwidth, switchable

crystal controlled digital frequency readout, 1 Hz resolution
-110dB/3uV f.s.d, linear and logarithmic readings

-50 dB to +10 dB send level, adjustable in steps and continuously
Sweepable for graphic recordings of signal spectra

Remote control of all important functions

E6104

Representatives in more than 50 countries. Affiliates in
Wa ndel & Goltermann BR Wandel & Goltermann L_A. - RIO DE JANEIRO, Tel. 275-77 99
CDN R-O-R Associates Ltd. - SCARBOROUGH Ont., Tel. 416-291-7121

F Wandel & Goltermann France - 94-RUNGIS, Tel 67767 70

Postbox 45 - D-7412 Eningen - F.R.0.Germany GB Wandel & Goltermann UK. Ltd. - LONDON W 3, Tel. 9926791
S Wandel & Goltermann AB - STOCKHOLM, Tel 08/188345
Tel. (07121) 8441 - Telex 07 29 833/wug d USA W & G INSTRUMENTS Inc. LIVINGSTON N.J Tel. (201) 994-0854
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Going NEW ways.

vector an

—

& AONDE 5 gey -
CHWARY
<" VECToR
v ——

Completely new of its kind,
ZPV combines three measuring
instruments in one:

vector voltmeter
+ RF impedance meter (option)
+ group-delay meter (option)

ANALYZER - 2py

» |

2 = vector analyzer ZPV
(100 kHz through 1000 MHz)

Rohde & Schwarz
Postfach 80 1469
D-8000 Miinchen 80
Fed. Rep. of Germany

Electronic Measurements and

Radio Communications. Development,
manufacture, sales and service.
Known for “electronic precision®.

Independent concern (establ. 1933),
represented in 80 countries.
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1. complex transmission coefficient
(amplitude and phase,
voltage and voltage ratio)

2. impedance, admittance,
s-parameters,
VSWR, reflection coefficient,
return loss

3. group delay and
group-delay variation

ZPV for any kind of display:

@ linear and logarithmic

@ absolute and normalized

® polar and cartesian
of magnitude and phase plus
active and reactive components

@ digital on two 4-digit readouts
and analog on two tendency
indicators

z.v 2 ‘ =1 ™

ZPV for measurement and direct
digital readout of:

7
£ )

ZPV for calculator-controlled net-
work analysis: the optional IEC inter-
face enables direct connection to a
calculator, e.g. Tektronix 4051 with
graphic display.

ZPV for highest operating ease
through built-in intelligence: choose
type of measurement, store reference
value by pushing button, read off resuit
— everything else (selection of measur-
ing and frequency ranges, calculation
of values measured and performance
monitoring) is handled by the micro-
processor.

And for all this the ZPV comes at barely
a third the price of conventional
measuring setups, bringing almost un-
limited capability for complex RF
measurements within reach of even the
smaller users.

For more information quote
ZPV vector analyzer

ROHDE&SCHWARZ

Circle 702 on reader service card

1E



e simply add the drive.

SE 8000 Digital Tape Drive
nes to you with the best of
dentials. |t has been world-
wen in some of the most
icting and the most exciting
slications, not least with our
m EMI-Scanner X-Ray system
‘he demanding world of
dical electronics.

The SE 8000 series provides
the things you might expect
m an advanced industry
mpatible tape drive system:
3Z, PE or Dual recording; 7 or 9
ck tapes at speeds up to 45ips;
erface options that include
ita General Nova and Eclipse,
)P 11, PDP 8 and Alpha 16 and
me refined ideas in tape
dtection, ease of operation and
Jyintenance.

A great tape drive, but we
n offer a great deal more! To
gin with, through EMI
chnology, a depth of
plications experience not
idily obtainable elsewhere.
id because SE 8000 is
inufactured in Europe by a
ropean company, we can
>rk much more closely with you
nrovide a complete hardware/
ftware package to match your
2as. Plus, of course, all the
rvice, applications and training
pport you need.

Send the reader service card
r full details or contact our
ta Products Division on
-8901477.

1 EMI Technology

»

Labs (EMI) Ltd,

ta Products Division

ur Road, Feltham, Middlesex

14 0TD, England

phone: 01-8901477 Telex: 23995

ember of the EMI group.
rnational leaders in music, electronics and leisure

Circle 703 on reader service card
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One problem that is being solved shrunk to playing-card size. The
is the thickness of the control box. developers also plan to integrate the
The firm is confident it can be LEDs so that each display will
reduced to a fraction of its present contain several diode chips, not a
size, just as calculators have been mass of individual diodes. O

Great Britain

Microcircuit manufacturers rush
to fill demand for coder-decoders
With British telecommunications mated branch exchange, where it
moving into the era of digital will interface with the subscriber’s
exchanges and transmission, the lure  phone. Outside lines also could each
of a major new market for coder- require a codec, but the post office
decoder chips has accelerated activi-  will be eager to connect to the local
ty among the nation’s microcircuit exchange via a PCM link in which an
suppliers. Four of them have stan- inexpensive off-chip delta-sigma
dard parts in varying states of readi- modulator produces a single-bit-per-
ness [Electronics, April 13, p. 77]. sample output that can readily be

The front-runners in the rush to handled digitally. This would permit
get products to the market must be an all-digital LSI chip to perform
General Instrument Microelectron- conversion to the European A-law
ics Ltd. and Ferranti Semiconduc- compounding standard and back.
tors Ltd. Both are teaming with the There also will be additional busi-
British Post Office in the develop- ness once the big new paBx digital
ment of a single-channel codec chip exchanges from Plessey and Ferranti
using a delta-sigma-modulator con- are approved by the BPO.
version technique. Processes. General Instrument is

Samples. GIM already has samples using its ion-implanted n-channel
out to customers and is producing MOSs process and Ferranti is using its
devices in hundreds; Ferranti hopes bipolar LSI collector-diffused-isola-
for first samples in the next two to tion process.
three months. Also aiming for first Plessey is plowing its resources
samples this year is Plessey Semi- into an LSI implementation of tradi-
conductors, which, unlike GIM and tional successive-approximation con-
Ferranti, is going for the 24- to 32- verters, a task that has daunted
channel pulse-code-modulation mar- competitors because of the high
ket. Its fast two-chip codec set can matching tolerances required. But it
be time-shared between channels, says these problems can be bypassed
thus minimizing per-channel costs. by clever circuit design and by the
Completing the quartet is General use of advanced new processes.
Electric Co.’s Hirst Research Labo- Hirst labs has plans for a two-chip
ratories, where work is in progress complementary-MOS codec using a
on a multichip codec. recirculating conversion technique.

The changeover to digital ex- This technique avoids the need for
changes in both the public and high-precision components, does not
private sectors will be felt by the require an overly complex chip, and
British by the early 1980s. The BPO may be used in time-shared opera-
is giving urgent priority to the tion, GEC says.
System X all-digital main exchange. Breadboard and thick-film ver-
The first trunk, junction, and small sions have been built; the next step is
local exchanges are due by 1981. the layout of more complex LSI chips

The first use of the post office’s preparatory to the final two-chip
delta-sigma modulator will be in the design. The complexity is about 500
cpss 1 100-line, all-digital, micro- to 700 components for coder and
processor-controlled private auto- decoder. O
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Oscilloquartz can help you
cut the frequencies cake finer

Times are changing. And in more ways than one. These days you've got to get more
and thinner slices out of that frequencies cake.

That's where Oscilloguartz can help with their B-1325 (24 VDC) and B-1326 (12 VDC)
oven-controlled crystal oscillators. They offer the best in price for performance in
OCXOs to provide a fixed frequency source.

They are your economical route to spot-on performance in communications and
navigation systems, applications where signal multiplication to higher frequencies is
required, in synthesizers, time-code generators, counters and spectrum analyzers.
Take a look at the specification. You're getting the sort of short-term stability, spectral
purity and long-term aging performance formerly available only in oscillators
produced for laboratory work. Yet the cost of the B-1325 and B-1326 is comfortably
within the industrial-type oscillator range.

But that's not all.If you're in the communications field, you get more economic
mileage out of these OCXOs. You'll need a lot fewer calibrations to stay within the
increasingly stringent requirements demanded by the FCC, CCITT and govermnment
communications agencies around the world.

This is what you get for less money
than you thought:

O t t f 5 MH th | f & ool SPECTRAL DENSITY OF PHASE NOISE & o 0%  SHORT TERM STABILITY 04 —(N=2.T=7.B—1000Hz)
utput frequency : z or other close frequency
Frequency stability -100

Aging 5x10%/day; 1.5x10-7/year - ) 0

Over temperature range  <6x10- from -40°C to +60°C
Short term stability : 7=1—10's,0=1x10-" St
Environmental 130 10

Temperature  -40°C to +60°C )

Altitude 7,600 metres (25,000 feet)

Humidity ~ 95% relative at 60°C 1 - "

Vibration 1.5 to 0.5 mm peak to peak: 8 to 50 Hz -160

Shock 50 G/9 ms (all axis) ) . piy 10 ) : | : T
Dimensions: 50x51x116.5 mm (2x2x4.6 ins) 1 10 10 10 10 10 10 10 10 10

Then there is the rest of the Oscilloquartz range. It doesn't matter whether you are looking for a clock oscillator,
TCXO, OCXO or a 1x10" cesium frequency standard, we can supply you with the frequency source best adapted
to your particular application.

Member of the Ebauches Group

OSCILLOQUARTZ SA Gz tewchitel 2 swizsrang
A step ahead... in time
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New products international

Low-cost actuator
responds to pulses
lasting only 100 us

by Andrew Lloyd, McGraw-Hill World News, Paris

Rugged French unit
has response time
of 10 milliseconds,
sells for under $3

The need for direct mechanical trig-
gering using very-low-level electrical
outputs from thermocouples or simi-
lar transducers has become increas-
ingly important in today’s industrial
process control systems. A fast-
response actuator for these applica-
tions is now being marketed interna-
tionally by the French company
Laboratoire d’Electronique et d’Au-
tomatique Dauphinois (LEAD).

The actuator, which LEAD has
dubbed Rhassur after a homonym in
French for safety and security,
responds to pulses on the order of
100 va that last 100 us or so.
Responding in 10 ms, the plunger
moves between 1 and 2 mm with a
force of 100 grams. Despite its sensi-
tivity, Rhassur can withstand shocks
up to several g, LEAD president
Ferdy Mayer maintains. “It will sell
for less than $3,” he adds.

The new actuator can be applied
to a variety of problems. For exam-
ple, in a ground-fault circuit inter-
ruptor, the circuit breaker has to
open the line supply to clear the
fault. But since there would be no
power to actuate a conventional
switch or trigger to do this, a low-
level device like Rhassur is a solu-
tion. In fact, Rhassur was originally
developed for a ground-fault circuit
interruptor that LEAD launched in
1972.

But Rhassur can also provide a
new approach to many industrial

Electronics/May 11, 1978

control problems, Mayer figures. For
instance, it makes possible direct
triggering from thermocouples and
similar transducers that have low-
level electrical outputs. The signal
can come from an alarm, a voltage
step-up, or other source with dc
output up to 10 kHz, according to
the LEAD executive.

Rhassur works on straightforward
principles. When the operating
plunger is depressed, an armature is
held against a spring by a permanent
ferrite magnet. When a pulse is
applied to a coil around the magnet’s
pole pieces, the resulting field offsets
the magnet’s field so that the spring
pulls the armature free of the
magnet until the actuator is cocked
again.

A wheel that positions an addi-

tional pole piece in the magnet’s flux
circuit adjusts the device’s sensitiv-
ity. Settings as low as 60 us for the
pulse duration are possible. And
Mayer says that a later version will
have a sensitivity as low as | uva,
opening up new applications.

To lessen vibration and shock
sensitivity, major design problems,
the armature is pivoted at its
midpoint, so that shocks tend to
cancel out. Also, its parasitic mag-
netic fields can run anywhere from
4,000 to 20,000 A/m, depending on
their orientation. Rhassur meets
French electrical standards, and
LEAD has applied for Underwriters
Laboratories approval in the U. S.
Laboratoire d'Electronique et d'Automatique
Dauphinois, 18, rue Thiers, 38000 Grenoble,
France [441]




New products international

The CUP relay has a-switching capacity of
10 VA maximum and a guaranteed life of
100 million operations at signal level loads
and 5 million operations at rated loads. It
uses a regular Clare microreed capsule. C. P.
Clare International, 102, rue Général Gratry,
B-1040 Brussels, Belgium([454]

NEOHM spa

Via Torino 177 - 10040 LEINI' (Torino) ITALY

Tel. (011) 9989553/9989664 - Telex
NEOHM UK

18 Greenacres Road - QOldham Lancashire - England

Tel. (061) 624-0261/9261 - Telex 666060 Neohm G
NEOHM D

Auweg 96 - 8056 Neufahrm - Bei Freising - W.

Tel. (08165) 5561 - Telex 526710 NeohmD

Representatives

Austria - Rieger - Tel. 734684

Denmark - Tage Olsen - Tel. 294800
Finland - Oy E Friis - Tel. 90-327722
France - Rifa - Tel. 6030640

Holland - Ritro - Tel. 03420/5041

Norway - Melbye - Tel. 02-106050 .
South Africa - Joseph Teer - Tel. 22-4634
Spain - Hispano Electr. - Tel. 6194108
Sweden - Abemi - Tel. 08-7300790
Switzerland - Memotec - Tel. 063-26181
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Multigle-output power supply 63312F pro-
duces three adjustable output voltages of
5V, -12to —15V,and +12to +15V. A
fourth output can drive a CRT terminal, a
motor or control circuitry. Hewlett-Packard,
7, rue du Bois-du-Lan, P. O. Box CH-1217,
Meyrin 2, Switzerland[455]

21577

Germany

The type 1440-20B vibration module, part of
Dawe Instruments’ vibration monitoring sys-
tem, incorporates a common power supply
and a calibration signal generator for oper-
ating other modules in a system. Dawe
Instruments Ltd., Concord Road, Western
Avenue, London, W3 OSD, England[456)

The NEOHM
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D TWE AwPLIFIER Type AF61p L)
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A traveling-wave amplifier, type AF 161P, is
designed to be incorporated into ground-
based microwave-landing systems in the
5.00-t0-5.25-GHz frequency band and fits
into 19-in. racks. ITT Components Group,
Electron Device Product Group, Brixham
Road, Paignton, Devon, England({457]

Subminiature single- and double-pole toggle
switches, with right-angle or standard lugs,
for printed-circuit boards are designed for
low-level 0.4 VA maximum, 20 V dc or ac.
Minimum level is 100 uV. They feature self-
extinguishing blue diallylphthalate bodies.
APEM, BP 1, 82300, Caussade, France[458]

EPR-10B model 150-mm recorder uses one
pen to chart a wide range of dc voltage
signals. Its input range is from 5 mV to
+ 1V (five ranges) with four chart speeds of
30 and 60 mm per minute or per hour. TOA
Electronics Ltd. 1-29-10 Takadanobaba,
Shinjuku-Ku, Tokyo 160, Japan[459]

programmes

Telecommunications

Know exactly the right spot

Precision is just one of our features

Resistors

Thick film carbon, Metal Glaze,
metal film, wirewound
Precision Trimmers

Cermet and wirewound

Slider Potentiometers

Rolary Potentiometers

carbon and wirewound

Preset Potentiometers

carbon and wirewound

Resistor networks and hybrid circuits
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Sealed

® Resistant to oils, minerals and vegetable fats
hydrocarbons and detergents

e Standard layouts : 12 and 16 Keys

e Custom available

RAPY 10A

36 RUE DU MAROC 75019 PARIS
TEL. : 607.62.30 + _)
TELEX N> 220052 PARIS

Circle 706 on reader service card
4 Safe wirewound )
precision resistors

conform to
MIL-R-26E-MIL-R-18546 D/1F
- and CCTU 04-09-CCTU 04-10 o
HIGH STABILITY < 0.05% year =
re Ia e TOLERANCES + 0.5% to + 5% §
T.C.: + 30 ppm/°C g
Series - : [Series - K
WiollWw 0 4
: |RomE D 0120k 7

0.1Q 10126 k2

S ;

J sizes

15 WaIw / —
05Q 10123k -

SIERNICE

SOCIETE FRANCAISE DE L'ELECTRO RESISTANCE
115121, bd de la Madeleine

B.P. 17 - F 06021 NICE CEDEX
Phone (93) 87.58.90 - Telex 470261 j
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New products international

MARCON! (NS TRUME

AF Levt
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s

Type 6158 a-m/fm signal source, part of a
series that uses yttrium-iron-garnet Gunn
oscillators as active rf elements, covers the
8-to-12.4-GHz range. OQutput frequency ac-
curacy is within 0.5%. Marconi Instruments
Ltd., Sanders Division, Gunnels Wood Road,
Stevenage, SG1 2AU, England[460]

The MSI 716 data cassette recorder may be
connected to normal teletypewriter, CCITT
V24 loop, or paralle! interfaces. Maximum
data rate is 2.4 kilobaud. The unit can use
standard audio cassettes. Computer Market-
ing, Ecfield House, 641 London Rd., West
Thurrock, Essex, England[461]

The FT-4A function tracer reads arbitrary
curve data from chart paper, digitizes it, and
stores it in a semiconductor memory. With
digital-to-analog conversion, the unit can be
used as an analog function generator. Riken
Denshi Co., 5-56-2 Yutenji, Meguro-ku, Tokyo
1563, Japan[462]
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That new product...

whereisit
now that

you need it?

New Product Trends in Electronics
by the editors of Electronics Magazine
333 pages, $14.95

How often do you have to go back through magazines and
journals, searching for the specific development that's
needed on one of your design projects? You noticed it then,
but you need it now. State-of-the-art products, arranged by
application, are easy to find in this newest addition to the
Electronics Books Series.

Compiled from recent issues of Electronics Magazine, this
reliable reference presents up-to-date, usable information
onimportant materials and equipment. It's more convenient
than going back through periodicals .. . more current than
textbooks.

From the simple to the complex

Covered here is a wide range of products from simple
resistors to sophisticated automatic testing machinery.
More than 500 manufacturers are represented from through-
out the world—all cross-referenced in an easy-to-use
company index.

Functional...dependable

The emphasis is on listing products according to function,
making this a true problem-solving guide. And all product
information was researched by the editors of Electronics
through direct contact with the people responsible for the
product’s development.

Electronics Book Series "
P.O. Box 669, Hightstown, NJ 08520 ] lyﬂ

1. Microprocessors
Send me copies at $8.95 per copy.

2. Applying Microprocessors

Send me copies at $9.95 per copy.
3. Large Scale Integration

Send me copies at $9.95 per copy.
4. Basics of Data C |
Send me copies at $12.95 per copy.

§. Circuits for Electronics Engineers

Send me copies at $15.95 per copy.

6. Design Techniques for Electronics Engineers
Send me copies at $15.95 per copy.

7. Memory Design: Microcomputers to Mainframes
Send me copies at $12.95 per copy.

8. New Product Trends in Electronics
Send me copies at $14.95 per copy.

Discounts of 10% on orders of 10 or more copies of each book.

Find out all about the latest

- amplifiers + computers

» industrial equipment « components

« semiconductors « instruments

» power supplies « packaging and production
- displays equipment

+ memory products - data converters

» communications equipment

Among the hundreds of manufacturers included...

Allen-Bradley Intel

American Microsystems Inc  International Rectifier
Analog Devices Motorola

Analogic National Semiconductor
Bourns Philips

Burr-Brown Systron Donner

Dana Laboratories Tektronix

Datel Systems Teledyne

John Fluke Texas Instruments
Hewlett-Packard TRW

Order today, and don't forget the other
valuable books in the Electronics Books Series
listed in the coupon below.

If after my 10-day free-trial examination | am not fully satistied | understand
that my payment wili be refunded.

[O Payment enclosed  [J Bill firm  [J Bill me
Charge to my credit card:
[0 American Express [0 Diners Club

[0J BankAmericard]Visa [3 Master Charge*

Acct No. Date Exp.

“On Master Charge only first numbers above name

Name Title

Company

Street

City State Zip

Signature
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Applications Engineering. Our team of appli-

cations specialists will program our systems

to give you all the information you need about

how to test your device. Whether you buy a

system or not. If you do buy, all that information
and programming are yours.

A world of training. Even the
[ best system s only as good
Uw e as the people who run
5 523 it. To make sure your
e people know every-
thing they have to about
LSl testing, we've
built the largest and
most comprehensive
training center in the
world. With every
Sentry or Xincom
system, you're
covered with
course credits.
Even before your
system is installed,
your people will learn
operation and mainte-
L. nance, basic program-
' ming and assembly
L,‘ . language. They can
k’ also take special courses in
L)

programming and advanced
LSI testing techniques. And
they’ll get all the hands-on training
they’ll need in our test lab.

On-site preparation.
While your people are training

at one of our centers in the U.S.,
Europe or Asia, our engineers are at your
plant helping you get ready for delivery. Our
product specialists help you find the best
locations for your system. They make sure all
your device programs have been checked
out. And they make sure your system gets
up and running fast.

Service is our specialty. No matter where
you are, we've got you covered. More than
100 field engineers around the world assure
fast response whenever you need help. You
can choose from a variety of service con-
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tracts. One gives you complete calibration
and servicing, free parts replacement and a
guarantee to be there within 24 hours. Another
provides a spare parts kit that offers even
faster turnaround. And if your operation needs
it, we can provide a resident service or
applications engineer.

We won't let you forget. If you need additional
or special training, we can help. Our pro-
grammed learning center offers video tapes,
audio cassettes and special workbooks.
On-site courses can also be arranged. Nearly
a hundred application notes are available to
help you solve almost any LSl testing problem.
There’s even a User’s Club, which gives you
a chance to exchange programs and expe-
riences with others in your field.

There’s more. Whether you choose Sentry
or Xincom, we'll make sure you don't get
stuck. We'll help get rid of the thorns all along
the way. Before, during and after your sys-
tem arrives.

Find out more about Fairchild’s total sup-
port program. Mail the coupon today.
Or contact: Fairchild Systems Technology,
1725 Technology Drive, San Jose, CA. 95110
(408) 998-0123

Fairchild:First in LSl testing

| (J Please have a representative call.
| (1 Send your Total Support brochure.
My test needs include

cuvSierzp =
Area Code ( ) Phone FAIRCHILD
b e
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trafic shouldn’t slow down.

designed to keep pace with your growth
For more information, write Sperry
Univac Mini-Computer Operations, 2722
Michelson Drive, Irvine, California 92713.
Or call (714) 833-2400.
In Europe, write Headguarters, Mini-
Computer Operations, London NW1C 8LS,

England.
Ask about our PRONTO system, a com-
plete package of software and minicom-
puter hardware that can keep your traffic UNIVAC
ﬂOWIng SmOOth|y SPERRY UNIVAC IS A QIVISION OF

. SPERRY RAND CORPORATION
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Teradyne finds the practical solution.
No. 5 1n a sevies.

The galvanometer beam positioner

Inwhich alaser reflects favorably on the fim resistor business.

No, it’s not the
Norden bomb-
sight. It is called ¢4
a galvanometer
beam positioner,
and it is used in
laser-trimming %
systems. It is a |
major factor behind
the growth of hybrid circuits o
and film resistors and it is further proof
that the most elegant solutions to problems
are often the simplest.

The problem in this| instance was to move a
laser beam from poii}lt to point over a surface
about two inches $quare, accurately, re-
peatably, and fast. The surface is a ceramic
substrate carrying film resistors that must be
trimmed to value, and the main idea is to trim the
greatest number of EFlesistors in the least time. The

more resistors per hour, the lower the production
cost, the lower the jprice, the greater the demand,
and the greater the pressure to trim even faster.
And so on, all the way to the bank.

Since a laser trimmer typically spends over a third of
its time moving the laser beam from one resistor to
another on the substrate, positioning speed is a
major factor affecting throughput and the object of in-
tense engineering effort on the part of trimmer
manufacturers.

Early laser trimmers (including Teradyne’s) moved
the laser beam by using a mechanical x-y table to
muscle the entire optical system or the work surface
from place to place. In effect, this was moving a laser
beam the way one would move a 20-ton overhead
crane, with the same side effects: vibration, wear
and tear, and speed that was (at best) in the two-inch-
per-second range.

Teradyne’s better solution, introduced in 1971, was
to entrust beam positioning to a pair of small mirrors.
Each mirror is mounted on a galvanometer motor
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shaft, with the galvos receiving x-y
positioning data from a computer
via D-to-A converters. The mir-

ror shafts rotate silently and
smoothly in jeweled bearings.
The laser head and work sur-
face remain as stationary as
Gibraltar, while the reflected
beam darts from resistor to

resistor at speeds no x-y table
can approach.

The optical problems encoun-
tered along the way were con-
siderable. To focus the beam over
a 2x2 inch surface, it was nec-
essary to design flat-field lenses
for the YAG wavelength. Efficien-
cy was another issue; YAG power
doesn’t come cheap, and every milli-
watt saved in transmission is one fewer
milliwatt that has to be pumped out. Therefore
the lenses were designed for maximum energy
transmission and the mirrors coated for full
reflection.

The galvo beam positioner has been continuously re-
fined since its introduction. In the most recent edi-
tion, a capacitive transducer around each galvo shaft
constantly senses angular displacement, which the
beam positioner converts into velocity and accelera-
tion data that enable it to optimize jumps and thus
close in on the desired position all the faster. As a
result, the 20-inch-per-second speed of earlier galvo
positioners has been boosted to 200 inches per sec-
ond, and resistor throughput has soared.

More than almost any other type of test system, the
laser trimmer is a money machine. Watching a laser
beam tear around an array of film resistors is watch-
ing black paste turning into green dollars before your
eyes. As in most businesses, some companies can
create dollars faster than others. Now their secret is
out: They are doing it with mirrors.

R ERADYNE

Electronics/May 11, 1978




Probing the news

Analysis of technology and business development:

For National, it’s a natural

Move into minicomputer market with its System/400 combines
company’s expertise in ICs, memories, and central processors

Evolution may be defined as change
to a higher and more complex state,
and in that sense National Semicon-
ductor Corp.’s plunge into the mini-
computer business is undeniably evo-
lutionary.

Although National’s announce-
ment that it will market its own
System/400 minicomputer may
seem a revolutionary move to some,
it shouldn’t. After all, National’s
growth over the last seven years,
both in product volume and new
product technology areas, blazes a
logical path to the new system. All
the pieces are there: National makes
the integrated circuits, from small-
scale to large-scale, IBM-compatible
add-in memories, and IBM-compat-
ible central processing units.

National’s product strategy, like
that of Two Pi Co. Inc., the only
other maker of IBM-compatible minis
(see p. 228), is to offer one that uses
IBM System 370 software. In doing
so, it hopes to cultivate a new
market: those who need the data-
processing muscle of the mainframe
systems but have budget limitations
that have been forcing them to buy
processing services or make do with
less capable minicomputers.

“There are a number of forces at
work in the semiconductor industry
that impel semiconductor compo-
nents companies to become systems
manufacturers,” Pierre Lamond
says. One major force, according to
I.amond, National’s vice president
and director of technology develop-
ment, is the trend toward large-scale
integration.

New machine. National's System/400
vaults it into the minicomputer business with
a system using IBM software.
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by Rob Brownstein, San Francisco bureau

“With the advent of LsI technol-
ogy, the dividing line between the
component and the system is rapidly
disappearing,” he declares. By 1985,
Lamond believes, it will be possible
to have an equivalent IBM 370/158
on a single chip, as well as a chip
with 1 million bits of memory
storage capacity.

Does National’s move signal the
start of a trend among semicon-
ductor houses? There are other IC
manufacturers with the mix of tech-
nologies necessary to build a com-
puter system. And, with the bur-
geoning activity directed toward dig-
ital-to-analog and analog-to-digital
converters on a chip, the way is clear
for an 1c maker to enter the data-
acquisition systems market as well.

The list of other IC firms with the
bipolar and technology capability

mmumnlllmlmullllllll
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necessary for a product like the
System/400 includes some big
names: Motorola Semiconductor,
Fairchild Semiconductor, Texas In-
struments, and Signetics. Unlike
National, though, they have not
engaged in 1BM add-in memory
products nor have they the experi-
ence with IBM-compatible CPUs to
become well acquainted with 1BM
instruction sets and software.

One more. One other IC manufac-
turer that has the basic technologies
and is not committed to a system,
although recently announcing a new
systems division, is Advanced Micro
Devices Inc. of Sunnyvale, Calif.
AMD is the originator of the 2901, a
4-bit-slice bipolar processor that is
being used by both Two Pi and
National to implement the 32-bit
IBM instruction processing. In addi-
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FOR THOSE WHO DEMAND
THE VERY BEST

Our top of the line DMM. Its many features and extra range
provide measuring capabilities and resolution previously avail-
able only with 4%z digits. Let's put competitive comparisons into
their proper perspective.

DC 10 microvolt resolution - six ranges to + 1200 Volts
0.1% for one year « Current from 10 nAto 2 A

AC 15 Hz to 110 kHz « RMS responding
10 microvolt resolution - 1200 Volts in 6 ranges
Optional 20 A range

OHMS 0.01 ohm resolution + 11 ranges to 20 MQ
HI Q and LO Q for diode check and in-circuit tests

Full RFI shielding « 6 Functions « 35 ranges - Rugged case
Circuit breaker protects current ranges - 18000 hours MTBF

You can pay more but you can't buy better

Available on GSA Contract GS-00S-04619 * From $265 US Sales Price
Ballantine Laboratories, Inc. Boonton, New Jersey 07005 USA
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Probing the news

Solar energy

Led by France, Europe looks to sun

$ 16 million earmaked for photovoltaics by Paris government,
West Germany, Italy, and Common Market Commission

by Arthur Erikson, Managing Editor, International

Aided by the well-heeled U. S.
Department of Energy, now spend-
ing some $312 million a year to let
the sunshine in, American firms
have begun to cast long shadows into
world markets for solar-energy hard-
ware. Nonetheless, European firms
figure there is some room for them
on the sunny side of the street. To
help them cross over, their govern-
ments will spend something like
$115 million on solar-energy pro-
grams this year.

As in the U. S., most of the money
will go for thermal hardware like
rooftop heat exchangers and solar
furnaces and boilers. But there is
also keen concern for photovoltaics;
France, West Germany, Italy, and
the Commission of the European
Economic Community have bud-
geted a total of about $16 million for
photovoltaics development. On top
of that, semiconductor companies
are putting their own money into
solar-cell development.

Motorola Semiconductor Prod-
ucts, for example, figures the world
market for solar-cell panels reached
$1 million in 1977, according to Bob
Hammond, worldwide marketing
manager for solar operations. By
1982, sales will be about $230
million, Motorola predicts. West
Europe accounts for between 10%
and 15% of the world market for
solar panels.

Like every significant semicon-
ductor product, solar-cell panels will
have a snowballing market. As it
starts to roll, prices will drop; the
more they drop, the faster the
market will grow. Panels built
around monocrystalline silicon cells
now cost about $15 per watt. By
1980, those prices should at least be
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Funds injected into solar work by EEC

Member nations in the nine-country European Economic Community are
gaining access to new solar-energy technology through a program run by the
EEC Commission. About $30 million will be spent over a 20-month period
running through June 1979, with half the money coming from the Commis-
sion’s coffers and the other half from local sources, mainly the various
national governments.

About $10 million of the $30 million is being spent on 50 contracts
covering a broad spectrum of photovoltaic technology. Two of the most
promising projects use substrates of single-crystal silicon on graphite, says
Wolfgang Palz, a solar-cell expert at the Commission’s research directorate.
In addition to the work of the Laboratoires d'Electronique et de Physique
Appliquée with ribbons wetted by molten silicon, there is an effort at the
University of Nijmegan in the Netherlands to deposit silicon on graphite
during the vapor phase of fabrication.

The EEC also has development projects going on in amorphous silicon,
mostly in Great Britain. And it is helping researchers in Italy and elsewhere to
look at materials other than silicon—gallium arsenide, cadmium sulfide,
cadmium telluride, and the like. Money is also going for work on four
complete photovoltaic systems in the 5-kilowatt range and the preliminary
design for a 1-megawatt plant, which should be ready in about a year. With
all this activity going on, the EEC countries are still one to three years behind
the U. S. on the power plant, Palz figures.

halved. A decade after that, prices
will be less than $§1 per watt. To stay
on the curve, European firms need
all the backing their governments
can give them.

Sun king. So far, Valey Giscard
d’Estaing’s government in France
has done the most. This year, the
government decided to set up a
Commissariat 4 I’Energie Solaire
and put the country’s dispersed
efforts in solar energy under its
parasol. Named in late March to
head the agency was 50-year-old
Henry Durand, managing director of
the Laboratoires d’Electronique et
de Physique Appliquée, one of the
major research and development
establishments of the Philips group.

Durand, whose agency went into
action just this month, says that

some $53 million has been ear-
marked for solar-energy develop-
ment this year in France. Most of
the money turns up in the $38
million that Durand has in his CEs
budget. The rest comes from the
budgets of regional governments,
nationalized industries, and spending
for R&D by private companies.

The spending will bounce up
considerably next year to about $65
million, keeping France the biggest
spender for solar-energy develop-
ment among European countries. All
the same, Durand has no illusions
about the impact solar energy will
have on France’s energy supply.
“Optimists say it will cover 5% of
our needs by the year 2000, pessi-
mists 3%,” he reports.

LEP, the Philips research unit that
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retrofit program — and .
your previous supplier is no N
longer around. Or you may be

well along on a new product
design — and your power supply
vendor can’t deliver as promised. Or
perhaps he’s made other promises he can’t
keep. Interface promises. DPerformance
promises. Cost promises.

Whatever the problem, you're out on a
limb. And Powercube can help.

Our Cirkitblock® power supply modules
are readily available from stock. And you can use
these miniature modules to design systems that fit
(or retrofit) almost anywhere you want them
You can also count on them to do what you want
done. Used for over a decade in major Military
and Space programs, these proven 17 x 17 x 2"

modules meet the toughest specs for size, weight, >
performance and environment.
If you have a power supply problem
or want to avoid one — check your requirements
with Powercube. Just call us at (617)891-183¢ or
circle the reader response card.
It beats barking up the wrong tree!
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POWERCUBE®? CORPORATION (&

214 CALVARY STREET, WALTHAM, MASS. 02154 (617) 891-1830 A
SUBSIODIARY OF UNITROOE CORPORATION iy
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Representatives include Norgay Enterprises, Ltd., Toronto, Ontario, ‘416) 232-2930; Spetelec, Paris, France. 686.56.65+:
STG International Ltd., Tel-Aviv, Israel, 53459; Microel Italia s.r.l., Milano, Italy, 02/47 94 87; Neack AB, Stockholm
Sweden, 67 08 20; Walmore Electronics Ltd., London, UK, 01 836 1228: EBV Elektronik GmbH, Munchen, West
Germany, (089) 64 40 55.
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Probing the news

Electronics abroad

Britain plans to aid IC makers

Government wants $200 million spent over five years on R&D

while it works to correct growing trade imbalances

The United Kingdom’s Department
of Industry will soon unveil a two-
pronged effort to underpin the Brit-
ish semiconductor industry’s fight
for survival. The government will
seek to guarantee domestic equip-
ment makers<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>