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Now in the only full line
of super low profile
SIP Resistor Networks.

If you haven’t designed in Single tn-line Package resistor networks because ‘ g

of their high profile, take another look. THE HEIGHT ON BOURNS SIPs IS ,

ONLY .190 INCH! And that's standard for all 6, 8 and 10 pin configurations I !

with: = :
* 5,7 or 9 resistors and 1 common pin ! -
¢ 3, 4 or 5 isolated resistors
* 12 resistors, dual terminator (8 pin)

Now you can fit the same number of resistors into less area and yet main-

tain close P.C. Board spacing. Something you can’t do when using other SiP —

networks with .250 or .350 inch high profiles.

And only Bourns SIPs offer the same reliable Krimp-Joint™ lead termina-

tion design as our DIP packages, high-copper alioy leads and uniform

molded package design. With added features like MACHINE INSERTABILITY,

COMPETITIVE PRICING AND DISTRIBUTOR AVAILABILITY —

Why specify other than Bourns?

Bourns Krimp-Joint™ offers both a

mechanical and electrical bond that
. lap or butt joint construction can't
provide. The lead is crimped on the

network element and a high-temp,
B ~.. . reflow-resistant solder is used to pre-
f ~ , vent failure during wave soldering
R ~ and in circuit thermal cycling and
f vibration.

FREE SIP and DIP SAMPLES!

Write on your company letterhead and let us know your requirements, we'll
rush you a SIP or DIP resistor network sample and complete specifications.
TRIMPOT PRODUCTS DiVISION, BOURNS, INC., 1200 Columbia Avenue,
Riverside, California 92507. Telephone 714 781-5415 —TWX 910 332-1252.

<lE_

Int'l Sates Offices: European Hdgtrs. — Switzerland, 042/23 22 42 « Belgium 02/218 2005 o France 01/2039633 « Germany 0711/24 29 36
o Italy 02/32 56 88 o Netherlands 070/88 93 18  United Kingdom 01/572 6531 e Japan 075 92 1121 « Australia 86 9410 ¢ Brazil 257-3535
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For a low cost way to capture
fast transitions, glitches, low rep-rate signals
and single-shot events...

And the new 15MHz 1223A with
variable persistence/storage is your
scope. Now, you don’t need to pay
for more capability than you need. In-

stead, you have the option of low-cost.

variable persistence/storage scope
that not only captures those elusive
signals, but lets you see fast risetimes
clearly for better glitch detection-
something new for low-cost oscillo-
scopes. The 1223A provides variable
persistence/storage and ease-of-use
for only $2250.*

Set it in Auto Store, walk away,
and it's armed to capture and store an
event for up to two hours. Vary the
Brightness Control and you can opti-
mize signal-to-background contrast.
Vary the Persistence and you can in-
tegrate those glitches, very-low-
frequency. and low-duty-cycle traces
into clear displays or eliminate over-
riding noise. Adjust auto erase to the
desired rate and you can update the

Circle 1 onreader service card

HEWLETT hp, PACKARD

ﬁ

1507 Page Ml ¢ 2.0 Alto, Calitrmia 9404

For issistance call Washington «301) 948-6370 Chicaga (312)
255-3800. Allanta (40<) 955- 1500, Los Angeles i213) 877-12n2

display without even touching the
scope. Of course you can store a trace
or erase a stored signal with the touch
of a button.

And there's more: 2mV/div sensi-
tivity, TV Sync, selectable chop/alter-
nate sweep operation, variable trigger
hold-oft, and calibrated X-Y display.
And you get traditional HP after-sale
support.

Here’s an economical answer for
industrial lab and production applica-
tions such as electromechanical. in
dustrial control and medical equip-
ment design, testing and trouble-
shooting. Excellent capability at low-
cost for education too. Your local HP
field engineer has all the details. Give
him a call today. In additicn ro the
1223A, ask him about the vanable
persistence/storage in a high-perfor-
mance 100MHz scope—HP’s new
1741A.

*Doruestic U S.A, price only
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Use HPs 8755 Frequency Response Test Set and

the HP 8620C Sweeper to make swept frequency

measurements of gain, gain vs. power, gain
compression and harmonics of amplifiers and
other active devices. Our new Application Note
(AN 155-1), yours for the asking. tells you how.
The 8755 has two-channel ratio-ing capability
with 60 dB dynamic range and 15 MHz-18 GHz
coverage. And HPs single-band 86200 Series
plug-ins for the 8620C Sweeper have the power
to make saturation tests. For example, two new
plug-ins deliver an unprecedented 50 mW,

3.9-9.0 GHz and 8.0-12.4 GHz.

Then for testing wideband passive devices. use
HPs multi-octave sweeper plug-ins (HP 86222
covering 10 MHz-2.4 GHz and 86290A from
2-18 GHz) with the 8755 Test Set and its

broadband measuring accessories. These include

leﬁcult Amplifier Tests Become

4 Easy WithThe HP 8755/8620
Swept-Test System.
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Swept-frequency gain campression lest usieg 3quare-wave
modulation 2 establish tweo input power level-, F- and P, (Input Powe

Scale Factor 15 5 dB/div.). Gair traces, Gy and G, are scaled at 1 dB/div.

SO 2a1n COMPression occure wher traces are 1 dB apart. Besides determimng

power level cauting cornpression, technique identifies frequency where

S.

a 40 MHz-18 GHz Reflectometer Bridge with
26dB directivity at 18 GHz for reflection
measurements. and a de-18 GHz Power Splitter
with = 0.25 dB tracking for accurate
transmission measurements.
The 8755 and the 8620C form the ideal system
for testing a wide range of both active and
passive microwave devices — a practical answer
to both your narrowband and broadband
measurement needs.

Ask your HP field engineer for details. or write.

HEWLETT \hp; PACKARD

Sales and service fram 172 offices in 65 countries.

137 Page Mit Ro

For assistance call: Washingtan (301) 948-6370, Chicag> (312) 677-0400, Atlarta {404} 434-4G0C. Los Angeles (213) 877-1282
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Cover: ISSCC features wealth of new devices, 81
There is something for everyone at this
week's International Solid State Circuits
Conference: new microprocessors, new
memories, new linears. The conference
papers also will report on the technologies
behind them, such as V-notch isolation and
mixed metal-oxide-semiconductor and bi-
polar processes.

Art Director Fred Skienar designed the
cover.

Japanese hike U.S. semiconductor effort, 72

The American semiconductor market —
particularly the computer segment —is feel-
ing the effects of Japanese technological
advances. Key U.S. executives expect
competition to strengthen.

Making the choice: plasma panel or CRT, 91
Cathode-ray tubes have long been the
leading choice for computer-terminal dis-
plays, but integrated circuitry is making gas-
discharge types more cost-competitive. A
hard look at the tradeoffs will help decide
which type suits a particular task.

Tough math is child’s play for new chip, 102
When it comes to complex mathematical
computations, general-purpose micropro-
cessors don't shine. But a new chip includes
most of the necessary calculation software
for stand-alone tasks and for extending the
processing pawer of minicomputers and
microcomputers.

And in the next issue . . .

A new approach to digital troubleshooting
. . thin-film magnetic heads are here . . .

the arrival of a high-capacity erasable

programmable read-only memory.
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Publisher’s letter

he workhorse cathode-ray tube

has served long and well in many
electronic jobs and still is the
favorite for computer-terminal dis-
plays. But, points out Interstate
Electronics’ Lester Turner, the gas-
discharge plasma panel is the odds-
on challenger, thanks to develop-
ments in such areas as driver circuit-
ry and microprocessors. What’s
more, the plasma panel is really just
starting out on its growth curve, and
the years ahead should see some
fairly dramatic cuts in plasma-
terminal costs. You'll find a valuable
comparison of plasma panels vs CRTs
in Turner’s article, which begins on
page 91.

Improving display quality with
plasma terminals is a satisfying job
to Turner, who says he has “spent
too many hours squinting at CRTs.”
His near-lifelong interest in commu-
nications goes back to a boyhood in
Brooklyn, where his father ran a
radio-Tv store. At 10, he strung a
wire telegraph system on trees in his
block, so he and his pal could
communicate without anyone over-
hearing. “When the tree-trimmers
cut the wires down, we had them
back up before their backs were
turned,” he recalls.

Turner’s penchant for electronic
tinkering lives on, he says, describing
a recent challenge given him by a
doctor who wanted to monitor heart-
rate data on an ambulatory patient
but not to pay the $1,000 going rate
for units designed for this task.
Turner put together a transistor-
radio-sized unit that works just as
well for about $150.

Mlcroprocessors are, in many ways,
in a world apart from traditional
electronic components, and testing

them requires going into something
of a new world, too. For example, a
test of each instruction in the proces-
sor’s instruction set may indicate
that everything is fine, but how do
you determine if a syntactically
correct combination of instructions
will be carried out correctly without
trying all the millions of combina-
tions?

For Douglas H. Smith, who on
page 109 describes Tektronix’ pio-
neering test method, called Wisest,
such a question reflects a much
wider problem: the way engineers
think is lagging behind the technolo-
gies they employ.

He calls microprocessor testing a
classic case in point, and the
approach he outlines in his article is
one he hopes other engineers can use
with profit. “First we know that the
qualities—power and flexibility —
which make microprocessors attrac-
tive to use also make them difficult
to test. Second, it should be obvious
that the old testing methods simply
aren’t conceptually adequate for the
new devices. And third, we know
what we want. Our goal is 100%
accuracy in sorting good micropro-
cessors from bad in a minimum
amount of time.”

He concludes: “Of course, each of
us has to define what we mean by
100%, good, bad, and minimum
amount of time. So it seems the first
logical step is to develop an appro-
priate test philosophy and then to
create the proper test procedures.”
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switch-mode (25 kHz) power supplies
are only cost-effective at high power?

we’ve got some great switchers in the under 200 watt
class that offer you small size, high efficiency and light

size

$179.00

2%6” x 51/8”)( 7%::
Weight: 3 Ibs.

size

$259.00

3%2"x5%" x8%"
Weight: 4.75 Ibs.

size

$299.00

4%611)‘ 51/8” X 83/4”
Weight: 5.25 Ibs.

KEPRPCO,

weight at a really affordable price!

NOMINAL OUTPUT CURRENT
MODEL ouTPUT N o N N o
VOLTAGE 30°C 40°C 50°C 60°C 71°C
| RMKO5-A | 8V | 12.0 Aim.s A | 10.0A | 83A | 6.0A
RMK09-A [ 9V 76A | 68A | 60A | 52A | 27A
RMK 12-A | 12V | 63A is.s A| 50A | 43A | 20A
RMK 156—A | 15V 50A | 45A | 40A | 34A | 1.7A
RMK 24—A 24V 3.2 A—'[ 28A | 256A | 22A | 10A
NOMINAL OUTPUT CURRENT
MODEL OUTPUT
VOLTAGE 30°C 40°C 50°C 60°C 71°C
RMK 05-B 5V | 360A |34.0A | 260A |170A | 90A
RMKO09-B | 9V | 200A [17.0A | 150A |100A | 52A
RMK 12—B 12v 16.6 A LS.O_A 120A | 8.0A | 4.2A
RMK 15-B | 15V 13.3A [ 133A | 102A | 62A | 3.3A
RMK24—B | 24V | 85 Aj‘s.é Al 75A 1 4a7A | 23A]
MODEL NOOUMTl;\'UATL o OUTPUT CURRENT
VOLTAGE 30°C 40°C 50°C 60°C L 71°C
RMKO05-C | 5V | 40.0A |38.0A | 30.0A |215A | 140A
RMKO09—C | 9V [ 220A [22.0A | 17.2A [1256A | 77A
RMK12-C | 12V [ 17.0A [17.0A | 146A [106A | 58A
RMK15-C [ 15V | 140A [140A [ 12.3A | 83A | 47A
RMK 24—C | 24V 90A | 90A| 80A [ 55A | 30A

*Adjustable £ 10%, you may order them to be factory-set
anywhere in the range —~ 30% to +10% of the nominal.

series RIVIK ae the product of

a KEPCO/TDK joint venture. They employ advanced digital signal
processing for a low parts population (enhancing reliability) and
advanced TDK ferrites for efficiency and low noise. RMK are burned
in for 48 hours at +55°C to insure delivery to you of a reliable,
trouble-free power supply. We back that with a 5-year Warranty! . . .
the same warranty offered on our fine linear and ferroresonant
models. Call Kepco collect : (212) 461-7000 and arrange for a demo

right in your own shop!

For complete specifications, write Dept. FL— 14

™

&

>

KEPCO, INC. + 131-38 SANFORD AVENUE - FLUSHING, N.Y. 11352 U.S.A. « (212) 461-7000 - TWX 2 710-582-2631 - Cable: KEPCOPOWER NEWYORK
Electronics /February 17, 1977
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A SMART WAY TO BEAT YOUR

POWER SUPPLY SIZE PROBLEM

\-
ADJ. poY

RENOVE Coyan

10" thin, 234" narrow, 64" short

yet this converter produces 50 watts of
regulated DC power from an input of
20-32 VDC! It weighs less than 2 pounds.
This is only one of our wide variety of
many small lightweight converters, in-
verters and power supplies — there are
over 3500 models listed in our newest
catalog, including size, weight, and prices.
If you have a size problem, why not send
for an Abbott catalog?

MIL SPEC ENVIRONMENT — All of the
hermetically sealed power modules listed
in our new catalog have been designed
to meet the severe environmental condi-
tions required by modern aerospace and
military systems, including MIL-STD-
81QC. They are hermetically sealed and
encapsulated in heavy steel containers.
New high performance units meet MIL-

STD-461A for conducted and radiated
electromagnetic interference.

RELIABLE — Highest quality components
are used in Abbott power modules to
yield high MTBF's (mean time between
failure) as calculated in MIL-HDBK-
217. Typical power modules have over
100,000 hours MTBF — proving that the
quality was built in from the beginning.

WIDE RANGE OF OUTPUTS — Any volt-
age from 5 volts DC to 740 VDC is
available by selecting the correct model
you need from our catalog wtih any of a
variety of inputs including:

60 to DC

400”= to DC

DC to DC

DC to 400 A=

DC to 60

Please see pages 1836-1848 of your 1976-77 EEM (ELECTRONIC ENGINEERS MASTER Catalog)
or pages 676-682 Volume 2 of your 1976-77 GOLD 800K for infaormation on Abbott Madules.

Send for our new 60 page FREE catalog.

abbott

GENERAL OFFICES
5200 W. Jefferson Blvd.

transistor ]
Los Angeles, CA 90016

213) 936-8185
LABORATORIES, INCORPORATED %ele))‘ 20-1304

6 Circle 6 on reader service card

EASTERN OFFICES
Fort Lee, NJ 07024

1224 Anderson Ave. |

(201) 224-6900
Telex 13-5332

Readers’ comments

Ins and outs of pulling in relays

To the Editor: The circuit for
reducing relay-power requirements
[Dec. 9, p. 113] would not need a
nonpolarized capacitor if a diode
replaced R,, the 680-ohm resistor.
Then if the diode’s cathode is
connected to ground, a standard
electrolytic capacitor can be used,
with its positive terminal going to
the collector of the transistor.
Joe Buswell
Midwest City, Okla.
& Milton H. Crothers, associate profes-
sor of electrical engineering at the
University of Illinois, Champaign-
Urbana, corroborates. Replacing R,
with the diode results in a final voltage
across the capacitor of V¢ =
VCE{SAT)_ VD, where VCE(SAT} is the on
voltage of the transistor and V), is the
diode drop. If V¢ results in a slight
reverse voltage that may be undesir-
able, the addition of a diode to the
emitter leg of the transistor will offset
the difference.

He adds that this modification also
serves to increase the holding current
from 8.7 milliamperes to 16 ma,
decrecsing the chance of contact release
under vibration or shock.

To the Editor: The Dec. 9 Engineer’s
notebook on relay actuation claims
that power can be saved by using a
voltage-adding circuit. This is true,
but there are definite pitfalls to
avoid and tradeoffs to accept.

First, the time constant of the
circuit must be sufficient to assure
complete actuation of the relay
armature and contacts. The circuit
as shown has a time constant of only
about 5 milliseconds—not long
enough for a relay where pickup
time may be 15 or 20 ms.

Second, the criticalness of the
time constant depends on the circuit
being switched. Opening a 20-
ampere circuit with normally closed
contacts requires full power during a
good portion of the actuation time in
order to quickly break the arc. For a
15-ms relay, 5 (or even 10) ms of full
power may not be enough.

The major tradeoff with reduced
relay holding power is that the
contacts will open more easily under
conditions of shock or vibration than

Electronics /February 17, 1977



announces the
new 108A.

Do you want to know the real inside
story of our new 108A/308A precision low
power op amp? Here it is, without names
in order to protect our customer. Fact is,
this customer came to us and asked if we
could make some 108A’s that met 108A
specs. We tried and couldn't. But we
found out why nobody else could,
either; it was simply designed wrong

So we redesigned it as a 108A.
Corrected the unbalance which
caused the high TCVq. Gave it
our zener zap treatment. Plus ion
implantation. And the kind of
pricing high volume production
parts deserve.

Result? Check with your
distributor. He has 108A’s on
his shelf right now. And they
work. Up to MIL-
M-38510/101D-04
specs.
Processed to
MIL-STD-
883A Level B.
Vos 0.5mV Max.;
TCVqs 5uV/°C Max.

Just ask for it by name: PMI's new
108A/308A. The one that works

It works.

Precision Monolithics, Incorporated
1500 Space Park Drive, Santa Clara, CA 95050
(408) 246-9222. TWX: 910-338-0528

® Cable MONO.
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Get the
scope you
need-

NI

B —

Our “Instrument Professionals”
will tell you which scope will

do the job best, at the lowest

cost, make immediate delivery

and guarantee performance.

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

Circle 8 on reader service card

Getour =
Call =&
Catalog |

Continental

Rentals

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

FOR IMMEDIATE RESPONSE CALL:
N.E. (617)275-0850; L.1. (516) 752-1622;
NY, NJ (201) 654-6900;

Gtr. Phila. (609) 234-5100;

Wash., D.C. area (301) 948-4310;

Mid West (312) 439-4700;

So. Central (214) 690-1706;

Costa Mesa, CA (714) 540-6566;
L.A.,CA(213)477-7521;

Santa Clara, CA (408) 735-8300.

Readers’ comments

when full power is applied to the
relay coil.

The one sure way to conserve
power is to use a latching relay.
Once it is latched, power may be
removed completely.

Patrick M. Craney

Potter & Brumfield Div., AMF Inc.

Princeton, Ind.
® 4 final word of caution from Hans
Dankerl at the American Embassy, APO
New York 02953: best avoid the circuit
altogether when the relay contacts are
switching lethal voltages. An inadver-
tent discharge of the capacitor (even
with power removed from the circuit)
could burn someone at the other end of
the line.

Second look at single-stepper

To the Editor: The controller circuit
to single-step the SC/MP micropro-
cessor [Jan. 6, p.107] provides a
software halt by inconvenient use of
device’s flag lines (which should be
numbered 19, 21, and 22, not 20, 21,
and 22). The microprocessor has a
HALT instruction that is easily imple-
mented and requires a single one-
byte instruction.

During the address-strobe interval
of the HALT instruction, data bus line
DB; is pulsed high. This can be used
to halt processor operation before
the next instruction.

Ricky Rand
Electronics for Medicine Inc.
White Plains, N.Y.

To the Editor: The controller circuit
in the Jan. 6 Designer’s casebook
cannot work as shown. The halt flag
line and the inverted NADS must
enter an AND gate if they are to reset
the second flip-flop independently.
Also, the input that clears the first
flip-flop must be the inverted NADS.
In addition, good design practice
dictates that mechanical switches
should bring transistor-transistor-
logic inputs to ground. If the mode
switch were rearranged to this
configuration, the unnecessary 22
milliamperes flowing through the
220-ohm resistor in either stepping
mode could be avoided. Pullup resis-
tors of 6.8 kilohms would suffice.
James A. Kuzdrall
Candia, N.H.

Gas Sensing Semiconductor

FIGARO
~GAS
'SENSOR

qmckly senses
even small
\ amount

of gas.

\‘. I
o\ |
Applications
2.
3. Carbon Monoxide

Detector

6. Alcohol Detecto

FIGARO ENGINEERING INC
®Head Office: 3-7-3 Higashitoyonaka. Toyonaka

Circle 168 on reader service card

Signal Processing
Is Our Bag

Princeton Applied Research, a leading
manufacturer of sophisticated signal
processing instruments, invites you to

| write or call for information on:

® [ow noise preamplifiers

® real time spectrum analyzers

® |ight measuring instrumentation
® signal averagers

® capacitance-voltage (CV) plotters
® lock-in amplifiers

Send for your
free copy of
our new
catalog.

Princeton Applied
“ Research Corporation
PRINCETON PO Box 2565
APPLIED Princeton, N.J. 08540

RESERRCH  Phone: 609/452-2111 .

For additional information only circle 170
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In high-voltage CMOS designs...

ToBortoUB?

RCA COS/MOS helps
with the answer.

Not all B-Series CMOS

is buffered — that's why Which COS/MOS option is best for
there's a UB suffix. RCA your design?
g;aea:fggglzr:;vgzltlr}it A Requirement/environment Buffered Unbuffered
buffered gate, but in High speed x
others, unbuffered is Ultra-low irequency x
pgtter. On!y. the designer High freq.. moderate gain,
is in a position to decide. linear amplification x
That's why we offer you both. To JEDEC specs. g aent .
With COS/MOS you don't have to worry about —
Constant output impedance x

non-interchangeability of “B’’ devices in applica-
tions where speed, noise immunity, output Low freq., high gain, x
impedance and linear gain-bandwidth character- linear amplification

istics are critical. As the table shows, you can

select the COS/MOS
option that does what
you want in the envi-
ronment to be faced—
without having to add
components or com-
promise on system
performance.

Get the RCA B-Series
Product Guide from
your Solid State
distributor. Or RCA.

Write: RCA Solid
State. Box 3200,
Somerville, NJ 08876;
Sunbury-on-Thames,
Middlesex TW16 7HW,
England; Ste-Anne-
de-Bellevue, Quebec,
Canada; Fuji Bidg.,
Tokyo, Japan.

RCA COS/MOS
experience is
working for you.

Buffered B Unbuffered B

< £ P2-BIPCICIOES « LB CPCRICL B R X
« 4>-3CIC P EX CE2>CTO LLIES
CCIDDBOOZ2E3 CEID2AOCO2LIES
CCIO07T 13 CIDaAONYT T
CIO307T283 CIDAaAO0ONVT2UUex
CID302383 CDA4AO0O23IVIe
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The

Microprocessor

Buyers Guide.

(From the pe0p|e who brought
you the Buyers Market.)

.......
Distributed nationally by Hamilton/Avnet. Cramer and Schweber Electronics. and regionally by Arrow, Bell and Century Electronics



Advanced Micro Devices, the people who
made it easy for you to get into microprocessing,
make it even easier with this one-page, scrupu-
lously objective buyer's guide.

ne.

The best way to make a microprocessor system
is the 8080 way. It's the most popular architec-
ture; it has the best support. The flexibility, the
upgrade capabilities are better than any other
MiCroprocessor.

WO.

The best 8080A is a 9080A. Look:

Ours and Theirs.

(The 8080A & 9080A)

Specification Intel AMD

Minimum Instruction
CycleTime

Maximum Power Dissi-
pation (at 1.3 microsec

1.3 microseconds 1 microsecond

0-70°) 1307 milliwatts 829 milliwatts
Output Drive 1.9mA @ 45V 3.2mA @ .4V
Minimum Input High

Voltage 3.3v 3.0v
MIL-STD-883 Special Standard

Three.

Save shoe leather and heartache. We've already
done the shopping. Advanced Micro Devices
builds all the really important 8080 peripherals
that you-know-who invented, a whole bunch that
we invented, plus all the memories you'll ever
need. And in our traditional heart-warming way,
we add a little reliability and performance.
(Everything we make is MIL-STD-883 for free.)

FOUI'.

Don't let anyone in this business tell you what
to do. You're the customer.

Now, paste this message on the inside of your
purchase order book. Or, failing that, write or call
Advanced Micro Devices, the Buyer's Market.

OUI‘S and OUI‘S.

(Am9080A System Circuits)

AMD Part Number Desc@tion Availability
_ _ CEU
Am9080A/—2/-1/—4 Oto+70°C Stock
Am9080A/—2/-1 25to +85°C Stock
Am9080A/—2 -85 to +125°C Stock
STATIC READ/WRITE RANDOM ACCESS MEMORIES
Am9101A/B/C/D 256x4,22 Pin Stock
Am91LO1A/B/C 256x4, 22 Pin Stock
Am9102A/B/C/D 1K x 1,16 Pin Stock
Am91L02A/B/C 1K x 1,16 Pin Stock
Am9111A/B/C/D 256 x4, 18 Pin Stock
Am91L11A/B/C 256 x 4,18 Pin Stock
Am9112A/8/C/D 256x4.16 Pin Stock
Am91L12A/B/C 256 x4, 16 Pin Stock
Am9131A/B/C/D/E  1Kx4 22 Pin Stock
Am91L31A/B/C/D 1K x4, 22 Pin Stock
Am9141A/B/C/D/E  4Kx1 22 Pin Stock
Am91 L41A/B/C/D_ 4K x 1, 22 Pin Stock
DYNAMIC READ/WRITE RANDOM ACCESS MEMORIES
Am9050C/D/E 4K x 1,18 Pin Stock
Am9060C/D/E 4Kx 1,22 Pin Stock
MASK PROGRAMMABLE READ-ONLY MEMORIES
Am92088/C/D 1K x 8, 250 nsec. max Stock
Am92168B/C 2K x 8, 300 nsec. max Stock
Am8316A 2K x 8, 850 nsec. max Stock
Am8316E _2Kx8. 550 nsec. max Stock
ERASABLE READ-ONLY MEMORIES
Am1702A 256 x8, 1.0 usec Stock
Am2708 1Kx8.450nsec. 1st Q 1977

CPU: 9080A =480 nsec 2=380nsec. —1=320nsec. —4 =250 nsec
MEM: A=500 nsec. B=400 nsec. C=300 nsec. D=250 nsec. E=200 nsec

SECOND SOURCE SUPPORT

Am8212 8-bit 1/0 Port Stock

Am8216 Non-inverting Bus Transceiver Stock
Am8224 Clock Generator Stock
Am8226 Inverting Bus Transceiver Stock
Am8228 System Controiler Stock
Am8238 Extended Write System Controller Stock
Am8251 Prog. Communications Interface Stock
Am8255 Prog. Peripheral Interface Stock
AmB8257 Direct Memory Access Controller 3rd Q. 1977

IMPROVED SUPPORT

REPLACES
Am8224-4 High-Speed Generator N/A Stock
Am8238-4 High-Speed System Controfler N/A Stock
Am9511 A etic Prc g Uni N/A 3rdQ 1977
Am9517 Muiti-mode DMA Controlie 8257 3rd Q 1977
Am9519 Universal Interrupt Controlle 825¢ 3rd Q 1977
Am9551/-4 Prog. Communications Interface 8251 Stock
Am9555/-4 Prog. Peripheral Interface 8255 Stock
Am25LS138 1-of-8 Decoder 8205 Stock
Am25LS139 Dual 1-of-4 Decoder 8205 Stock
*Am25LS273 8-bit Common Clear Register  N/A 2nd Q 1977
*Am25LS373 8-bit Transparent Latch 8212 4th Q 1977
*Am25LS374 8-bit 3-State Register 8212 Stock
*Am25LS377 8-bit Common Enable Register 8212 2ndQ. 1977

*Am25LS2513 Prority Encoder 8214 8 8212 Stock

*Am25L82537 1-0f-10 3-State Decoder 8205 (2) Stock
*Am25L52538 1-of-8 3-State Decoder N/A Stock
*Am25LS2539 Dual 1-of-4 3-State Decoder N/A Stock

*All combine high performance and low power in space saving 20-pin package

c

dvanced Micro Devices

Bipolar LSI. N-channel, silicon gate MOS. Low-power Schottky.
Multiple technologies. One product: excellence.
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Editorial

A new start for manpower studies

It has been a long time coming, and it has
taken a lot of complaints—from engineers

and at least one professional society — but

the Engineering Manpower Commission

has finally conceded, albeit somewhat
indirectly, that critics of its manpower-demand
studies have been right.

The full commission has just approved a
policy statement on manpower supply vs
demand projections that goes part way
toward removing one of the principal
objections to the studies: that because of
the biases inherent in the source material,
its “predictions” may be biased, too. Indeed,
a major and recurring criticism has been
that the studies were unduly optimistic,
sometimes painting a scene of expanding
engineering employment opportunities when,
in fact, employment was dwindling. At fault,
said some, were educators and employers,
who have a stake in having more, not fewer,
students entering the engineer career pipeline.

Now, according to the new policy statement,
““assessments of supply vs demand relationships
will be based on analysis of all available
data sources. Undue reliance of any single
source will be strictly avoided.” Even more
significant, perhaps, is the promise that
“when quantitative projections are made,
the important underlying assumptions on
which they are based will be clearly and
prominently identified and the accompanying
discussion will include an appraisal of the
reliability of the assumed conditions or
factors and any apparent biases in the data.”
The commission’s new policy also outlaws
“the use of exaggerated terms in reference

12

to potential shortages or surpluses of
manpower’’ and the citing of data and

opinions about supply and demand “as an
inducement to undertake careers in engineering.”

These words reflect important first steps
in rectifying a problem that may well have
had a wide-ranging and unfortunate impact
on many of today’s engineers. The old
argument that, lured by overly rosy predictions
of a glamorous and well-paid career, students
entered engineering only to find no jobs or
a dead end at 40 need not be repeated. The
damage has been done, and the question
has never been whether the surveys’ faults
were intentional or not. The question is—and
this is what the commission has for so long
refused to face —whether the faults, having
been pointed out and well documented,
would be allowed to go unfixed.

There is a certain irony, though, in the
timing of the new policy statement. While
the policy is designed to better protect
upcoming surveys from the shortcomings of
those of the past, the statement comes at a
time when there are no funds in its budget
for any further studies and a proposal for
National Science Foundation funding was
turned down as being too narrow in scope.

However, it might be well worth it for
the commission to consider expanding the
scope of its studies if that will lead to a
commitment for Government funding. Then,
the studies could be done with money from
a more objective source. That independent
funding could go a long way toward insuring
the independence of the studies from the
biases of their traditional supporters.

Electronics /February 17, 1977
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We’re shipping what others are still developing.

Here’s true high technology—vou cut compo-
nent count, assembly time, design time. And get
every color processing function except video power
output from one MSI device, the wPC580C. While
most other sources are still perfecting two-1C chroma,
NEC's single-chip, plastic, 24-pin DIP is already
user-proven in NTSC color TV. And being shipped in
volume to TV manufacturers world wide.

In one chip, you get all these: ACC level and
color killer setting automatically performed, eliminat-
ing variable resistors. Plus a triaxial color demodulator
that lets you set the external axis. And, NEC gets rid
of the tuning coils for you.

And more: The DC control system for color ad-
justment not only eases wiring, but greatly improves
anti-interference characteristics. You get it al—ACC
bandpass and color burst amps, color killer, phase-
locked subcarrier regeneration, triaxial chroma de-
modulator, gating, detector, oscillators—everything
but video output power stages. Ahead of its time? No
way. You're ready, and so are we, with product in
volume, high volume, and of super high quality.

NEC

The wPCS580C is just one sample of NEC'’s high
technology, quality, and deliverability across the en-
tire semiconductor spectrum. For more information,
contact us.

This is what we’re doing for TV. NOW: what
can we do for voa? With 60,000 employees, our
78-year old firm is shipping world-wide, high vol-
umes of such products as:

ECL TTL MOS
Linear Zeners Discretes
Diodes Rectifiers Thyristors

Optoelectronics  Power transistors

Quality? QUALITY! NEC's QC is the best in
the world. Has ta be, for us to have gained the cus-
tomer confidence that’s made us a major world source
of semiconductors.

How can we help you? What do you need in
semiconductors? Send a letter or give us a call about
your needs. We could have some exciting answers for
you. NEC America, Inc., Electron Devices Division,
3070 Lawrence Expy., Santa Clara, CA 95051, (408)
738-2180. We have representatives in major U.S. cities.

NEC America, Inc.

Electronics /February 17, 1977
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resolution,
accuracy and
stability

for a lot less

all-new lineup of
high-resolution D/A Converters

Compare these features!

e Selectable current or voltage
output

14 and 16-bits binary available
4 and £4Y% digits BCD

Low non-linearity and
non-linearity drift

e 168 hours burn-in at 85°C

e Delivery off-the-shelf

You'll enjoy more resolution, accuracy

and temperature stability for the price
with the complete team of Intech/
Function Modules kigh-resolution
Digital-to-Analog Converters than
from any others available . . . any-
where. Each DAC—packaged in a

2" x 3" x .4" case—has a built-in
temperature-compensated reference
network, =2 ppm/°C binary or BCD
weighted wire-wound resistor net-
work, fast current switches and
op-amp. Plus, every model provides
optional external offset and gain
adjustments, too!

MODEL RESOLUTION ACCURACY STABILITY frage

People

Dao, McCluskey show off
multilevel logic at ISSCC

If the multilevel-logic technique de-
veloped at Signetics Corp. moves
successfully from laboratory to pro-
duction, it will be largely due to the
efforts of two men: Tich T. Dao, the
firm’s manager of systems research,
and Edward McCluskey, a professor
of electrical engineering and com-
puter sciences at Stanford University
in Palo Alto, Calif. They're de-
scribing their new family of non-
binary integrated-injection-logic cir-
cuits that discriminate between any
number of levels at the International
Solid State Circuits Conference in
Philadelphia this week.

More efficient. Dao, a 50-year-old
mathematician and physicist, began
work on multilevel logic almost as
soon as he arrived at Signetics in
Sunnyvale, Calif., in 1972. “I've
always felt that binary logic was a
very inefficient way to utilize an
integrated circuit,” says the designer
of most of the new circuits [Electron-
ics, Oct. 28, p. 31]. “It makes much
more sense to use the same pathways
to send three, four or ten levels of
information, rather than just two.”

Signetics’ multithreshold logic is
only part of the effort to boost
computer efficiency. “Boolean (bi-
nary) logic is only the tip of the
iceberg as far as designing a comput-
er system is concerned,” Dao contin-
ues. “There is a whole body of math-
ematical knowledge extending back
into the 18th century that can be
applied to designing much more effi-
cient computers. Some of these tech-
niques have been used in developing
new software languages but, as for
implementing them in hardware,
computer scientists have been wait-
ing for the IC designers to catch

’

Boosters. Increasing information density up
to 10 times is goal of McCluskey and Dao.

structure that come close in perfor-
mance to those actually developed,”
he says.

Reliability is also being taken care
of, though it is much more of a
problem here than with binary logic.
“In multivalued circuits, the
thresholds representing 1, 2, 3, 4,
and so on have to be precise and
predictable,” McCluskey says. “And
in a production device, the levels
have to be relatively immune to
process variations.”

What this all means, says Dao, is
that computers can be built based on
multivalued logic circuits that in-
crease information density per given
area 4, 8, or 10 times without any
substantial changes in present
processing. “That’s a goal worth
aiming for,” McCluskey concludes.

414-BIN _14-Bit Binary  =0003% +=3ppm/°C $156.00 u
416-BIN_16-Bit Binary *0002%  =2ppm/°C $184 00
416-BCD 4-Digit BCD *=0005% +3ppm/°C $167.00
418-BCD =4%-Digit BCD *0005%  =3ppm/°C $205.00

LCD watches are the target

The design rules that will allow

DAC’s ... off-the-shelf . . . today!

Details . . . for the asking . . . today!

5 )

intech/function modules

282 Brokaw Road
Santa Clara, Calif. 95050
Phone (408) 244-0500

TWX: 910-338-0254

14 Circle 14 on reader service card

engineers to work with Signetics’
proposed four-level logic and beyond
to even eight and ten levels are also
being developed, points out the 48-
year-old McCluskey, a consultant to
Signetics. “So far, using my design
rules, I've developed circuits with no
a priori knowledge of the device

for Motorola’s Martin Cooper

With Motorola Inc. aggressively
courting traditional watchmakers
with its new line of digital modules
(p. 25), Martin Cooper is happily
sitting atop what’s estimated to be a
$100-million business within the

Electronics /February 17, 1977




Only Intersil makes this many.

AVAILABLE FROM STOCK ARST QTR. '77

8052/] 8052A] 8052/ 8052/] 8052A/
8053 | 8053A | 7101 | 7103 | 7103A
. -- i

N 37 Digi LED 11—

L DATA PROCESSING
372 Digit BCD
4%, Digit BCD

/ ]
oONNN 6BitBinay [ [ . [ [ [ ] ]
UARTCompatie / [ | [ [ . 1 1}
. \ . Price @ 100 pes 10.50 10.50{ $12.50 13.90
alulul=l ice @ 100 p $ $ $ $ $ $ $

* 8052/7103 has 42 digit resolution. ** 7107 drive displays directly.

Acomplete family for every application.

Look over Intersil's line of A/D converter products. Find exactly what
you need for instrumentation, control or data processing. All devices fea-
ture auto-zero, auto-polarity and single references. All are suitable for
MUXed inputs.

Intersil means leadership in dual- or single-chip devices. Our new 7106
and 7107 monolithic CMOS converters will include all display drive circuitry
on-chip. For interfacing microprocessors, the 8052/7101 has 3%z digit
parallel BCD output plus polarity and over-range, and can be MUXed or tri-
stated to your bus. The 8052/7103 Has UART-compatible outputs and inputs
for remote 2-wire use. And the 8052/7104 will offer both these features with
built-in tri-state byte or word outputs.

A library you must have hefore you hegin a design:

1. “Interfacing A/D Converters and Microprocessors,” by Peter Bradshaw.
2. “Selecting Between Integrating and Successive Approximation A/D
Converters,” by Dave Fullagar.
3. “Do’s and Don'ts of Applying A/D Converters,” by Bill O'Neil.
4. “A Complete Error Analysis of the Integrating A/D Converter,” by Lee
Evans.
eed a sn_eclallzell & Eg‘ts g:im all from the leader, Intersil, 10900 North Tantau Ave., Cupertino,
A/D circuit?
If you digitize analog data, you should talk to ¢+ Output format selection (LCD, BCD, * Specialized power supply requirements
Intersil. A leading DMM manufacturer spoke to LED, Binary, Etc.) ¢ UART, PiE and microprocessor
Intersil and others, and selected Intersil to develop * Low noise (10uV p-p) vs. cost controllabrlity
and produce a dedicated single-chip, low noise e Accuracy vs. cost * Auto-ranging vs. dedicated ranges
CMOS A/D converter. Intersil provides a selec- Call Skip Osgood (408)996-5000 today about your needs.
tion of custom features such as: Many of your requirements may already be designed.

Intersil stocking distributors RESCO (Raleigh, N.C.) Dallas (214)387-0539

® Advent Electronics, Inc., (Indianapolis) Schweber Electronics Los Angeles (213)532-3544
Arrow Electronics Sheridan Assoc. Ft. Lauderdale (305)772-4122
Century Electronics Diplorat (Fla.) Minneapolis (612)925-1844
Elmar/Liberty Electronics Weathertord New Yorx (201)567-5585
Harvey (Upper N.Y.) Zentronics (Canada) San Francisco Bay Area (408)984-2170
Intermark (San Fran., Seattle) Intersil area sales offices Upstate New York (607) 754-7406
Kierulff Electronics (Mass.) Boston (617)861-6220 Toronto, Canada (416)457-1014
R.A.E. Ind. Elect. Ltd. (Van. B.C.) Chicago (312)986-5303 Representatives in all major cities.
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New miniature
metallized capacitors
for professional

and consumer
electronics

16

WIMA MKS 2 min

5 and 7.5 mm lead spacing. Up to 1.0 pyF.
Ultra miniature size, previously unattainable.

WIMA MKS 3

7.5 and 10 mm lead spacing. Up to 1.0 pF.
Subminiature size and suitable for most
applications.

Long term reliability with high dielectric
and case insulation. Designed for easy
mounting and for double-sided printed
circuit boards.

aaaasd <[>

WILHELM WESTERMANN

Spezialvertrieb elektronischer Bauelemente
P.O.-Box 2345 - Augusta-Anlage 56
D-6800 Mannheim 1 - Fed. Rep. of Germany
Tel.: (621) 408012

Circle 16 on reader service card

firm’'s Communications group.
Moreover, Systems Operations, as
the business is called, has been
upgraded to full divisional status and
Cooper has been named its general
manager.

It's a handful of diverse busi-
nesses, actually, ranging from Mo-
torola’s traditional radio common-
carrier business to piezoelectric ce-
ramic hi-fi speakers, portable-radio
batteries, and quartz crystals.
But the newest and fastest growing
segment is the watch modules.

Big market. Cooper estimates that
there will be 30 million digital
watches sold world-wide this year —
fully half of them with liquid-crystal
displays. “We intend to become the
largest supplier of quartz crystals,
LcD displays, and LCD watch mod-
ules,” he says, confident Motorola
will push successfully into a market
served by companies like
Hughes Aircraft and Beckman In-
struments.

Cooper also doesn’t foresee any
shortages of liquid-crystal watch
parts. In addition to Motorola, he
sees a number of U.S. suppliers
adding to their display capacity, and
he looks to the Japanese to enter the
market in a big way.

“The Japanese are going after the
whole quartz watch market world-
wide,” says the 48-year-old Motoro-
la vice president. “There will be a
surplus of quartz watch crystals in
1977, primarily because the Japa-
nese have entered the market with
ridiculously low prices.”

All this competition will make for
some sharp price cuts. Although L.CD
watch prices will still be higher than
their light-emitting diode counter-
parts, “there’s going to be a dramat-
ic drop, based on our impact on the
market and the Japanese impact,”
Cooper says. Liquid-crystal modules
sold for around $25 each last year;
this year will see prices heading
toward half that, he says.

Cooper has directed Systems Op-
erations from his Schaumburg, Ill.,
office since its organization in 1972.
“We started it to go after higher
growth, riskier opportunities but
we've grown out of Motorola’s tradi-
tional businesses,” he says.
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TO-5 RELAY UPDATE:
Solve your energy

crisis with
O-5relays

Subminiaturization and pc board compatibility —
two obvious advantages of Teledyne TO-5 relays.
But there’s another outstanding advantage: low
coil power consumption. This feature is best
illustrated in the above graph which shows our
TO-5 relay power savings compared to other
miniature relays. The Teledyne 412 Series
dissipates about 30% less power than the .150”
grid relay, and 50% less than the %2 crystal can.
Our sensitive 432 Series is 65% less than the
.150" grid. And 75% less than the V2 crystal can.

“»" TELE

YNE RELAYS

3155 West EI Segundo Boulevard, Hawthorne, California 90250
Telephone (213) 973-4545

Electronics/February 17, 1977

This means you can save over 6 watts in a typical
system using, let’s say, ten TO-5 relays. In the end,
you gain significant advantages in terms of thermal
and power supply considerations that can help
prevent an “energy crisis’ in your system.

Our complete line of TO-5 relays includes military
and commercial/industrial types, with virtually all
military versions qualified to established reliability
MIL specs. For complete data, contact Teledyne
Relays — the people who pioneered the TO-5 relay.

o Hybrid T Series
SPDT & DPDT types with internal transistor
driver and suppression diode

e D" and DD’ Series
Military and commerciat/industrial versions
with internal suppression armd steering diodes

)
.

Maglatch Series
SPDT. DPDT and 4PST magnetic
latching types

Centigrid® Series
World's smallest relay — only .225” (5.72mm)
high x .370” (9.40mm) square

Hi-Rel Series
Screened versions for space flight
applications (NASA qualified)

High Environment Series
Hi-temperature, Hi-shock. and
Hi-vibration types

Circle 17 on reader service card 17



Intel delivers
compatible 4K

Standardize on Intel” 16 pin, 4K and 16K
RAMs, and get all the performance and relia-
bility advantages you've learned to expect
.~ from the industry’s

o eoTe \ leading RAM
i producer.
" ltallstarts

s with our
Volume— produced 2104A
16 pin 4K RAM. There isn't

a faster 4K anywhere —nor
lower power. And because the
2104A has significantly lower current spikes
than other 4K, there’s less system noise and improved
operating margins. In fact, the 2104A has the widest operating margins
available —including + 10% on all supplies. The 2104A is completely com-
patible with both the older 4096 type metal gate and recently-announced
4027 type silicon gate 16 pin 4K RAMs available from other sources.
Planned compatibility keeps your alternatives open.

T T We're now in production on our

Wl 16 pin 16K RAM, the 2116. Again we've
fl planned for compatibility. The 2116, 16K is
8 completely interchangeable with our 4K
2104A.The 2116 provides four times the
| i density per package at half the power per
b1t lee the 2104A it prov1des a = 10% margin on power supplies. And
because the 2116 includes an output latch identical to all 16 pin 4K RAMs,
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the first
and 16K RAMs.

the need for external latches is eliminated and
conversion from 4K to 16K is simplified. You
can choose from several refresh modes
including 4K compatible 64 cycle or
RAS-only 128 cycle. The 64 cycle
refresh improves memory
throughput by doubling the
time between refresh cycles.
This mode also enhances
page mode operation and
reduces refresh standby
power by 15% or more without any in-
crease in operating power. And to make
your design job even easier, we've provided the 3242

Address Mult1ple¥er/ Refresh Counter.

Whether youre lookmg . INTEL16PIN,4K&16KRAMs
f Part Mem. Max. Access Cycle Max. lpp
or the performance advantage | number | capaciy | T.me(ns)4 Time (ns) L@A) |
in 16 pin 4K RAMs or for the 2/ | 4K | 150 | 320 | %

, ) | 2104A2 | 4K 200 320 | 32
easiest way togeta 6K into | zi0ma [ 4 I 250 | a5 | 30
your new designs, youll find ~ 210e | ax ggg I TR
Intel delivers your best choice— 21165 | ek 775 | 68

+ 1 : 1
the 2104A or 2116. 264 | 6k | a00 j w2 | s

For Data Sheets and our 16—page Appl1cat10n Note, use the reader
service card or write Intel Corporation, 3065 Bowers Avenue, Santa

Clara, California 95051.

intal delivers.
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DEPEND
DOESNT
COST

m

There's a lot more than meets
theeyein Delevan's lineup of
miniature RF inductors and
transformers. Like the
unmatched dependability
built into each component
Thanksto a lot ofthings that
go on at the factory. Hard-

nosed quality controls .
complete material analysis
... advanced in-plant

environmental testing

automated techniques for
winding, soldering and
molding . . . and
conscientious people who
take pride in true "no-fault”
production. And of course,
the dependable delivery and
service you always get from
Delevan.
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DELEVAN ==

BILITY

il

Remember . . . the proven
reliability of these superior
made-in-U.S.A. inductive
devices means greater
reliability forthe products and
assemblies made from them.
Sure, you can save a few
pennies by using cheaper
components. But this could be
expensive in terms of
premature failure of the
finished product. When your
company’s reputationis onthe
line, you can't afford not to
use Delevan components.
Their premium performance
more than justifiestheiruse
... because Delevan
dependability pays for itself.
Why not prove it to yourself!

AMERICAN
@ PReCISION
INDUSTRIES INC.

270 QUAKER RO./EAST AURORA, N.Y. 14052
TELEPHONE 718/852-3800 TELEX 081-283

OTHER OIVISIONS OF AMERICAN PRECISION INOUSTRIES INC
BASCO*OUSTEX*MOELLER INSTRUMENT CO *OXFORO CORP

Delevan

Division

l

Meetings

Nepcon ’77 West— National Elec-
tronic Packaging and Production
Conference, Industrial and Scientific
Conference Management Inc. (Chi-
cago), Anaheim Convention Center,
Anaheim, Calif., March
1-3.

Fourth Energy Technology Confer-
ence and Exposition, Government
Institutes Inc. (Washington, D.C.),
Sheraton-Park Hotel, Washington,
D.C., March 14— 16.

Southwest Printed Circuits and Mi-
croelectronics Exposition 77, Indus-
trial and Scientific Conference Man-
agement Inc. (Chicago), Market
Hall, Dallas, March 16—17.

Vehicular Technology Conference,
IEEE, Orlando Hyatt House Hotel,
Orlando, Fla., March 16—18.

1ECct >77: Industrial Applications of
Microprocessors, IEEE, Sheraton Ho-
tel, Philadelphia, March 21 —23.

Fourth Annual Computer Architec-
ture Symposium, 1EEE, Sheraton
Silver Spring Motor Inn, Silver
Spring, Md., March 23 -25.

National Association of Broadcasters
Annual Convention, NAB (Washing-
ton, D.C.), Shoreham Americana
and Washington Hilton Hotels,
Washington, D.C., March 27— 30.

Data Communications Interface *77,
Datamation magazine ez al., Georgia
World Congress Center, Atlanta,
March 28 - 30.

1977 International Semiconductor
Power Converter Conference, IEEE,
Walt Disney Contemporary Hotel,
Orlando, Fla., March 28 —31.

Conference on Computer Systems
and Technology, Institution of Elec-
tronic and Radio Engineers (Lon-
don, England), University of Sussex,
Brighton, England, March 29 -31.

Salon International Des Composants

Electroniques, Porte de Versailles,
Paris, France, March 31— April 6.
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What YouNeed
Is What You Get.

Ramtek’s new RM9000 modular graphics
and imagery system gives you
expandability, economy and flexibility.

Process Control: Water facilities plant.

Select The Performance You Need.

The RM9000's total modularity lets you select
the exact performance you need to fill your
particular application. You pay only for the
performance you need. Nothing more. And that's
like money in the bank.

Add On As You Have To.

As your needs change and grow, the RM9000’s
capability will grow right along with them. A
comprehensive list of options such as expansion
from black and white to grey scale or color—even
a complete range of interactive peripherals and
additional independent channels.

Microprocessor-Controlled Raster Scan.

The RM9000 is the first raster scan graphics and
imagery system to be totally microprocessor

Electronics /February 17, 1977

Imaging: Viking | Orbiter.

controlled. That mears you can implement a
higher-order user language to minimize program-
ming costs without a sacrifice in system throughput.

Functional. Reliable. Maintainable.

High reliability is the direct result of intensive
testing of components and systems prior to
shipment. Solid state components and printed
circuit construction are used exclusively. Result?
No special preventive maintenance measures
are reqguired. In fact, the RM900C can be pre-
programmed with self-diagnostic capability.

You Neecd To Know More.

To fully appreciate the RM9000's capability, you
need more details. Call or write Ramtek Corpora-
tion, 585 N. Mary Ave., Sunnyvale, CA 94086.
(408) 735-8400.

ramtek
Our Experience Shows
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When you're

designing miCcroprocessors

into your products...

our 990 computer products
can give you a head start.

Tixas INSTR

Start with the TMS 9900 micro-
processor.

It delivers surprising power,
speed and flexibility in a low-cost,
single-chip 16-bit package. Its
repertoire of versatile instrue-
tions and high-speed interrupt
capabilities provide computing
power usually associated with a
16-bit TT L minicomputer.

Hardware multiply and divide is
standard and the software you de-
velop for the TMS 9900 is upward
compatible with any other member
of the 990 computer family.

When your application calls for a
microcomputer—start with the
990/4 microcomputer on a board.

It offers all the advantages of the
TMS 9900, plus flexible memory
and CPU options ideally suited to
manufacturers’ applications: up to
8K bytes of dynamic RAM memory,
up to 2K bytes of RAM and/or
PROM, real-time clock input, eight
vectored interrupts, expansion
interface and optional ROM
utilities. It’s our off-the-shelf
answer for many production needs.

The 990/4 microcomputer is also
available in a low-cost three-slot
OEM chassis...or housed ina 6- or
13-slot rack-mount chassis with
programmer’s panel...or in a 6-slot

Copyright 1977, Texas Instruments Incorporated

tabletop chassis. And, the 990/4 is
available as a complete computer
system supported by your choice
of performance options and
peripherals.

For applications requiring
greater speed, we offer the most
powerful member of the 990
computer family...the 990/10
minicomputer. It uses a TTL
implementation of the 990 archi-
tecture and features TILINE*,
an asynchronous, high-speed
16-bit parallel I/O data bus which
links the CPU, memory, and high-
speed peripheral devices.

Rack-Mount 990 Computer

And to help you get on line
faster and surer, there’s a proto-
typing system using 990 computer
hardware and software packages.

In addition, the 990 family is well
supported by a substantial library
of software development packages.
Whatever your needs...the TMS
9900 microprocessor, the 990/4
microcomputer, or the 990/10
minicomputer...you'll be working
with some of the most attractive

990/9900 Prototyping System

computer component values on the
OEM market. Price/performance
leadership you expect from Texas
Instruments.

You can start today by getting
more information on the entire 990
computer family. Contact your
nearest TI sales office, or phone
(512) 258-5121, Computer Equip-
ment Marketing, for your local
distributor. Write Texas In-

struments Incorporated, o
P.0. Box 1444, M/S 784, Pyﬁ
Houston, Texas 77001. o

*Trademark of Texas Instruments Incorporated

TEXAS INSTRUMENTS
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Get more for your money!

Use This New 3/8” Square Cermet Trimmer From Allen-Bradley

Our new TYPE E trimmer is a high performer with a realistic price. It has some
important advantages: ® Immersion seal is tested in 85°C water (not 50° or
70°). » Temperature characteristic is 100 PPM/°C for stability. e Multifingered
contact for excellent adjustability. ® $0.49 each—1000 piece price. For more
information call your A-B distributor or write for Publication 5219.
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Quality inthe best tradition.

ALLEN-BRADLEY
NWALITY /

Milwaukee, Wisconsin 53204

EC108
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Fairchild aims
its I12L process
at 16-k RAM

Motorola mounts
LCD-watch crystal
on substrate

Lithium batteries
for LED watches
may be near

Amdabhl reported
to be first buyer of
E-beam system . . .

Electronics /February 17, 1977

Electronics newsletter

The mos-dominated dynamic memory market may be in for a major jolt.
Using its Isoplanar injection logic process (which it calls 1°L), Fairchild
Camera and Instrument Corp. will begin manufacturing a 16-kilobit
dynamic random-access memory in the second half of 1977 whose target
specification can be termed awesome compared to 16-k mos parts: 100-
nanosecond access time, 350-milliwatt active power, and 70-mw standby
power. How much of a bite the new bipolar RAM takes out of the price-
conscious main-memory market depends on what it will cost. In view of
the very compact die size of the company’s recently-introduced 4-k 1L
dynamic RAM, the price of the 16-k version could be extremely competitive
with those of high-performance Mos 16-k designs.

Now that Motorola has started shipping production volumes of its new
liquid-crystal-watch module [ Electronics, Nov. 25, 1976, p. 35], the secret
of its tiny size is out. Instead of using a packaged watch crystal, the firm
has mounted the quartz crystal directly on the module’s ceramic substrate,
eliminating enclosures, feedthroughs, and leads. The crystal is also laser-
trimmed, so that the module needs no variable trimmer.

Besides watch module and crystals, Motorola’s Communications group
also plans to sell fabricated and plated, but unpackaged, crystals to
watchmakers that want to do their own trimming. *“But the trimming is
tricky,” says Motorola vice president Martin Cooper. “We’d rather sell the
substrate with the crystal mounted and trimmed.”

The answer to the battery-supply nightmare of many a maker of light-
emitting-diode digital watches is in the offing. By next Christmas the
newest generation of sophisticated LED watches may sport a new power
source — lithium-based batteries, which offer more power in less area and
longer shelf life than conventional batteries. At the Consumer Electronics
Show last month, National Semiconductor Corp. of Santa Clara, Calif.,
showed a new lithium-powered LED watch module, 210 mils thick, to
selected customers. Mallory Battery Co. of Tarrytown, N.Y., was there
also, with its new lithium iodide battery capable of 2 to 3 volts and 200
milliampere hours of output.

Other, battery makers with active lithium programs aimed at the
consumer market include Honeywell Inc. of Minneapolis, Eagle Picher
Industries Inc. of Joplin, Mo., and ¢Ts Corp. of Elkhart, Ind. National has
signed agreements with Eagle Picher and Honeywell for thin, half-dollar-
size batteries that would fit in the bottom of watch cases.

One of the first buyers of the manufacturing electron beam exposure
system (Mebes) from eTEC Corp. of Hayward, Calif., is reported to be
Amdahl Corp. [ Electronics, Nov. 25, 1976, p. 36]. In what appears to be a
move to build an in-house capability for fabricating advanced LsI circuits
for its V/470 series of super computers, Amdahl is reported to have spent
an estimated $500,000 for the Mebes; the first commercial production
system for electron-beam lithography of integrated circuits, plus $350,000
for diffusion furnaces from Tempress Microelectronics and $175,000 for
cylinder reactors from Applied Materials.

25



Electronics newsletter

. . a8 GCA confirms Gca Corp. has confirmed its hint that next year it will market an electron-
beam lithography system for making semiconductor masks [Electronics,
It will sell own Sept. 30, 1976, p. 12]. The Bedford, Mass., supplier of semiconductor
version next year production equipment will use a proprietary approach in its system. The
company doesn’t have a license from Bell Laboratories, whose electron-
beam-exposure-system technology is being used by at least two competi-
tors: ETEC Corp., and the Extrion division of Varian Associates in

Gloucester, Mass.

Gl to market Augmenting General Instrument Corp.’s custom microprocessor approach
to the low end of the controller market is its one-chip microcomputer to be
1-chip processor offered by the Hicksville, N.Y, Microelectronics division as a standard
as standard device product in April. The byte-oriented PIC1650 has 512 12-bit words of
program memory, 32 bytes of working registers, and four sets of 8
input/output lines. Priced at a rock bottom $5 each for 100,000 and $8
each for 20,000 pieces, the MOS part is intended for control applications in
gas pumps, vending machines, fast-food equipment, appliances, and other
end equipment.

Benrus moving closer It’s no longer a question of if Benrus Corp. will be selling a liquid-crystal-
display digital watch, but when. At the 1977 Spring International Jewelry
to introducing Trade Fair and Convention in New York, marketers for the Ridgefield,
LCD watches Conn,, firm were quietly polling retailers’ preferences for a large number
of Lcp-watch modules being evaluated by Benrus. Eliott Morrison,
marketing manager for solid-state watches, says a decision will be made
within a few weeks on which modules and suppliers to team with. Benrus
then can have its watches on the market in six weeks.

Home computer The hobby-computer field acquires new systems almost as fast as it adds
is based on aficionados (see p. 38). For one of the latest product introductions, watch
for Martin Research, Northbrook, Ill., this month to introduce one of the
Z-80 microprocessor first home microcomputers to be built around Zilog Corp.’s Z-80 micro-
processor. Also aimed at small industrial users, the new Mike 8 will be a
three-card, $495 device that comes with calculator keyboard, light-
emitting-diode displays, and a 1,024-byte operating system.
In addition, the Heath Co. has hinted —to no one’s surprise — that it will
offer computer Kkits this year. The firm has been working on a broad
family of home computer products for more than two years.

Toshiba to ship Toshiba will supply half of the 30,000 electronic engine-control modules to
be fitted into 1978-model cars this year by Ford Motor Co. In addition,
half the 1978 car the Japanese company will make the microprocessors and associated
controls to Ford large-scale-integrated control modules that the Essex division of United
Technologies Corp. will provide for Ford cars. A third module supplier will
be Ford’s Electrical and Electronics division. It is believed that the division
will use components from Intel Corp. and Texas Instruments, selected

from among seven vendors.
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Profit
from
sameness.

Kodak micro resist 747
gives you the precise
uniformity to help improve
your yields.

It’s formulated te give
excellent adhesion, etch
resistance, and resolution
for use on semiconductor
and metal surfaces com-
mon to microelectronics
manufacturing.

Our rigid filtering
standards mean a con-
sistently low metal-ion
content. And the tightly
controlled viscosity means

more uniform coating and
higher reliability.

747 resist is negative-
working and is available
in four viscosity grades:
110, 60, 45, and 30
centistokes.

Batch-to-batch consis-
tency—helps build your
profits.

For a free packet of
information on Kodak
products for photo-
fabrication, write
‘Eastman Kodak
Company, Dept. P04802,

Rochester, N.Y. 14650.

Kodak micro resist 747
RESULTS COUNT
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You'll probably replace your bulb 10 times

before your Pro-Log programmer fails
even once.

Ordinary lightbulbs average a 1,000-hour life. And
while we back our Series 90 and 92 PROM pro-
grammer control units with a 2-year parts and
labor warranty—the industry’s longest—
chances are you won't need it. With over
1,000 units in use in the U.S., the mean
time between failure is 10,000 hours.
In terms of a normal workweek,
that's nearly five years.

Think of the benefit. If
your programmer " Using our field proven
doesn’t need ser- plug-in personality modules,
ice, you don't each with its own full-year parts and labor warranty,
have to wait the stand-alone Series 90 PROM Programmer
around for programs, lists, duplicates and verifies every major

a field MOS and bipolar PROM; its master control unit costs
service only $1,800. The single-button Series 92 PROM
man. Duplicator control unit is $995. Modules cost from
$360 to $450. Options include TTY, paper tape reader,
hAnd parallel /O, RS232 and RAM memory.
when
something See for yourself. For a demonstration call Pro-Log,
does happen 2411 Garden Road, Monterey, CA 93940. Phone |
to a Pro-Log unit, our (408) 372-4593. .

Customer Service Desk promises
you full repairs in one week maximum or
loan equipment if you're in a hurry.

Pro-Log
Instruments

~ % Microprocessors ot your fingertips.

-
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Intel readies
a 16,384-bit

erasable PROM

Largest ultraviolet-erasable
device, interchangeable with
16-k ROMs, needs only a
single 5-volt power source

While others are still struggling to
get into production with 8,192-bit
ultraviolet-light-erasable program-
mable read-only memories, Intel
Corp. will be supplying samples of a
16,384-bit version in the second
quarter. What’s more, the 2716 will

be easier to use and need just a
single 5-volt power supply instead of
multiple supplies.

Like Intel’s earlier 2708 8-k
device, the 2716 is a double-layer
polysilicon-gate n-channel metal-
oxide-semiconductor device. It is two
to four times as dense as most 8-k
erasable PrROMs around, including
the 2708, but even so, its speed is
about the same —450 nanoseconds —
and power dissipation in the normal
read mode is actually 20% less,
about 600 milliwatts. Another fea-
ture, not available on any uv-eras-

able device now on the market, is a
standby power mode in which the
device operates at a sixth of its
normal power dissipation. That, of
course, offers further savings in
power at the system level.

The new part will expand the
already sizeable market in uv-eras-
able PROMs —they have become pop-
ular for prototype programming in
microcomputer-based designs. This
year the industry expects to sell $40
million to $50 million worth as the
average selling price of 4,096-bit and
8-k devices drops 50% from the 1976

»4 ADDRESS
OUTPUT, »4 CHIP SELECT
DUIRUL. DATA OUT
poRTS 2023 |81 > 1-0F-4 LIRS 2708
DECODER UV-ERASABLE
8048 2BITS E— PROM
MICROPROCESSOR -
ADORESS LATCH ENABLE 4212 10 BITS o AooRess
- LATCH CHIP SELECT
8 BITS
8US Je TaTs | oA ouT
I PROGRAM STORE ENABLE 2708
UV-ERASABLE
PROM
1
3BITS
PORTS 20-22
ORTS l 2716
ADDRESS LATCH ENABLE 8212 ADDRESS
e LATCH L UV-ERASABLE
MICROPROCESSOR — 8 PROM
[ BUS DATA QUT
PROGRAM STORE ENABLE CHIP SELECT

Bonus. The 2716 16-k erasable PROM replaces a pair of 2708 8-k devices and is easier to use because it requires a single 5-volt power
supply. Just an external latch is all that's needed to interface the device to a microprocessor system like Intel's 8048,
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level of $50 to $75 each and as
pressure from the 16-k PROMs
builds.

To make things tougher on com-
petitive devices, Intel has added a
circuit-design feature that simplifies
programming. As before, program-
ming is a matter of transporting
charge to a floating gate by inducing
an avalanche injection of electrons.
While the memory chip still needs a
+ 26-v supply for this function, the
supply no longer needs to be
switched externally. Instead, the
pulsed signal that induces the ava-
lanche injection now occurs on chip.
And unlike present 8-k erasable
PROMS, single-pulse and single-loca-
tion programming are now possible
with the 2716. Moreover, chip size is
only 30,625 square mils for the
2,048-by-8-bit device, according to
Dave House, Intel’s memory appli-
cations manager. This is only 17%
larger than present 8-k devices.

“l think we've come up with a
pretty little package of advantages,
enough to help us maintain our lead
in the erasable-PROM marketplace,”
House says. He characterizes the
technological advances that made
the 2716 possible as “evolutionary,
but not so much so as to make it easy
for our competitors to copy the
device.” Unlike the revolutionary
jump from p-channel to n-channel
MOS represented by the 2,048-bit
1702 erasable pProM and the 8-k
2708, the development of the 2716,
says House, represents the “bringing
together of circuit and process
enhancements” introduced in other
Intel products in recent years.

Oxide isolation. Chief among
these is a switch from active ion-
implant isolation to passive oxide
isolation, not only in the peripheral
control circuitry, but in the pro-
grammable array of floating-gate
avalanche-injection Mos (Famos)
transistors. This halves the space
between adjacent transistors. Besides
allowing a 16-k array to occupy
approximately the same area as an
8-k device, it reduces bit-line capaci-
tances and thus improves speed.

In addition, a +12-v and —35-v
supply were eliminated and addi-
tional speed gained for the 16-k

30

PROM by using the + 5-v process and
circuitry originally developed for
Intel’s 2102A and 2115 1,024-bit
static random-access memories for
the peripheral circuitry —address de-
coders and buffers, row and column
decoders, and output sense ampli-
fiers. The on-chip program pulsing is
provided by a simple voltage
switch—a Mos transistor with a 26-v
input and a gate on the output.

A chief goal in designing the new

device was to make it easy to use,
House points out. For that reason, he
says, Intel designed the 2716 in a 24-
pin package that is completely plug-
compatible with its 2316E 16-k
mask-programmable read-only
memory. “Using these two nearly
identical devices,” House says, “the
user may debug systems with the
2716 and, as soon as the data pattern
is firm, order ROMs to plug directly
into the same socket.”

Military

Early-warning over-the-horizon radar
being put together in Maine by GE

Now about two years into its $38.8
million contract, General Electric
Co. is hard at work on a new Air
Force radar system for early warn-
ing of bomber attacks. First tests of
the so-called over-the-horizon back-
scatter system are set for the fall of
next year. The huge transmitter and
receiver installations, located about
100 miles apart in Maine, are
already taking shape under the
direction of GE’s Electronic Systems
division in Syracuse, N.Y.

The doppler system will use a
phased-array antenna at the trans-
mitter site near Bingham, Me., to
bounce frequency-modulated contin-
uous-wave signals off the ionosphere
above the Atlantic Ocean and back
down to earth, where they will illu-
minate a “footprint” on the ground
some 1 million square miles in area.
The signals will be reflected back up
to the ionosphere and again bent
back, this time to the receiver site.
There, another gigantic antenna will
pick them up for the processing that
will discriminate unknown target
tracks from those of known friendly
aircraft operating in the area.

Much bigger. The radar will scan
an area some 10 times greater than
is possible with existing systems. The
E-3A advanced warning and control
system’s airborne radar can cover
approximately 112,000 square miles.
The Maine radar’s shortest range
will be some 500 miles, and it will
exceed 1,800 miles at maximum

reach. Land-based line-of-sight ra-
dars, such as the AN/FPS-27, which
the radar will complement, cover a
radius of about 200 miles.

Apart from its coverage and size,
the system is not unusual. For
instance, it does not pick state-of-
the-art components, but relies on
older, proven devices, points out Lt.
Col. Erlind Royer, chief engineer in
the OTH-B system program office at
the Air Force Electronic Systems
division, Hanscom Air Force Base,
Bedford, Mass.

The transmitter site will have a
wire-fence type of antenna 2,276 feet
wide and 135 ft high, with contact
dipole elements. In an adjacent
building there will -be 21 transmit-
ters, rated at 100 kilowatts each,
seven of which will be used at a time
to generate signals. Steered electron-
ically under computer control, the
beam can be scanned in azimuth and
range by changing the frequency
over the system’s six bands. The
bands range from 5 to 30 megahertz.
The higher the frequency, the
greater the range, Royer adds.

After bouncing off the ionosphere
that varies from 50 to 300 kilome-
ters up, the signals will step in six
segments to form the million-square-
mile footprint. Return signals, again
bent back to earth by the ionosphere,
will go to the 5,816-ft-long receiver
antenna near Columbia Falls, Me.,
where they will be relayed to 96
three-stage superheterodyne re-
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Big ear. Breadboard of backscatter over-the-horizon system being built by General Electric

for the Air Force's Electronic Systems division gives just a hint of its final massive size.
Completed, the antenna will be 135 ft high and more than one mile wide.

ceivers, undergo analog-to-digital
conversion, and be fed to a digital
beam former. The receivers apply
phase ccrrection and other process-
ing to the returned beam to define
the six beams that make up the
footprint.

Additional processing includes ap-
plication of a two- or three-phase
moving-target indicator, plus range
and doppler processing before the
formed beam passes to a central

processor as a series of amplitude
peaks. The central processor forms
target tracks from those peaks by
applying a sequential detection and
tracking algorithm originally devel-
oped by GE for sonar applications.
Finally, the displayed tracks will
be compared with flight plans and
pilot position reports provided by the
Canadian Ministry of Transport
over a computer-to-computer link
from Gander, Newfoundland. O

Close to $300 million in electronics
to be awarded for NATO’s Awacs

British, German, and Canadian
companies stand to gain an esti-
mated $400 million in offset work,
about 75% of it in electronics, as a
result of NATO's impending $2.44
billion purchase of the E-3A Awacs
(Airborne Warning and Control
System). NATO defense ministers are
expected to give the final go-ahead

Electronics /February 17, 1977

to the project, the largest buy in the
alliance’s history, at a special meet-
ing tentatively set in Brussels for
Feb. 24 and 25.

The warning system for NATO
includes 27 Boeing Co. 707 jets
designed to carry out radar surveil-
lance, detection, and tracking of
hostile aircraft. The aircraft will

work with existing ground defense
and communication facilities includ-
ing Nadge (the NATO air defense
ground environment).

To be worked out. Many of the
details —including what companies
will manufacture what—still must
be worked out. It appears that about
80% of the cost of the system will be
paid by the US., West Germany,
the United Kingdom, and Canada,
with the rest coming from smaller
NATO members. So far, many of the
program’s teething pains have in-
volved finding a formula to permit
widest possible participation of
member countries in the systems’
manufacture. Aircraft deliveries will
begin in late 1980 and end in 1985.

The heart of the system is the
Westinghouse 360° look-down radar,
whose mushroom-shaped antennas
are in a Rotodome mounted on the
707 fuselage, plus a variety of
sophisticated systems for data pro-
cessing, communications, and weap-
ons command. About 60% of the
overall price is for airborne systems.

Except for some $110 million
carmarked for Pratt and Whitney
TF-33 engines, the rest of the money
goes for modifications to the existing
ground system, an avionics mainte-
nance and training laboratory, mis-
sion and flight deck simulators, and
initial spares. Systems include the
sophisticated Westinghouse radar,
the i8M central data processor, and
Hughes Aircraft time-division multi-
ple-access digital transmission
system.

Each government’s share of the
contracts will depend on the relative
size of its contribution. West Germa-
ny seems likely to pick up 25% of the
bill, with the UK and Canada paying
18% and 8% respectively. The U.S.
share is reported at 28%.

Plans last December earmarked
contracts for parts of the central
data-processing unit and the TDMA
system for West Germany, while
parts of the radar were targeted for
Uk firms. It is also expected that the
English company, Redifon, which is
producing the flight-deck simulator
for the U.S. Air Force, will also
produce it for NATO.

Other contracts will involve the
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Boeing interface adapter, a system
linking the central data processor,
the radar, the identification friend-
or-foe system, and communications
and navigation equipment. Also to
be ordered are multiple displays
produced by Hazeltine, on-board
test equipment, part of the Northrop
navigational system, and some work
on ground support including the
maintenance laboratory and simula-
tors. Final assembly of many of the
sophisticated subsystems, particular-
ly the radar and data processor, will
probably take place in the U.S. using
European-made components.
European integrator. Aircraft will
be produced at Boeing facilities in
Seattle. The planes are to be
delivered, with Rotodome installed,

to possibly a U.K. contractor respon-
sible for installation and testing of
the equipment. Adaptation of the
NATO ground environment, including
Nadge and other national surveil-
lance, command, and control
systems, is being handled by Eu-
tronic, a Brussels-based grouping of
six companies including Hughes,
AEG-Telefunken, Hollandse Signaal-
apparaten, Marconi, Selenia, and
Thomson-CsF.

Selection of companies for offset
work is being handled by Boeing and
its subcontractors. Hughes Aircraft,
for example, is reported to have
selected four companies for work on
the airborne portion of the TDMA.
Seven firms are contenders for the
system’s ground segment. O

Consumer

Microprocessor takes on all comers in
electronic chess game to sell for $200

Gambling on software developed by
one of its engineers who began by
working in his spare time at home, a
small hearing-aid manufacturer in
Chicago is entering the consumer
electronics business with an elec-
tronic toy that sells for $200. The
company’s Chess Challenger is an
expensive, sophisticated micropro-
cessor-based chess game, complete
with board, chess pieces, and alpha-
numeric display. It will go on sale
later this month at the Nieman-
Marcus store in Dallas.

Other retailers are expected to
follow quickly. **We originally
thought we’d sell about 50,000 this
year,” says Myron M. Samole, the
attorney who, with his brother
Sidney, owns the game’s developer,
Fidelity Electronics Ltd. *“But based
on the response we saw at last
month’s Consumer Electronics show
in Chicago, we figure 100,000 will
be the minimum.” Almost every
major retailer in the country has
placed at least a sample order with

Challenger. Chess moves, punched in
through keyboard, are displayed on LEDs in
chess game from Fidelity Electronics.
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the firm since the show, he says.
The chess player’s opponent is an
8080A-type microprocessor made by
Nippon Electric Co. It works with an
8224 clock generator/driver, 8228
system controller, 512 8-bit bytes of
NEC’s random-access memory that

stores the positions of the chess
pieces, and a 16,384-bit read-only
memory masked in Japan.

This software contains such ele-
ments as the rules of chess, the rela-
tive importance of the pieces, allow-
able moves, and strategies. To keep
the 12Y:-by-8-inch chessboard as
thin as possible—it’s about 1Ys-in.
high— Fidelity has moved the trans-
former to the line cord.

Keyed in. Moves are entered on a
Texas Instruments calculator-type
keyboard buried under a Mylar-
coated surface and displayed on four
seven-segment light-emitting diodes.
The microcomputer can respond in
milliseconds, “although we’ve de-
layed the microprocessor’s counter-
moves a few seconds so people won’t
think they’re playing with a calcula-
tor,” Samole says. Two additional
LEDs are used to show that the
microcomputer has the player in
check, and for it to admit defeat.

“An average chess player can beat
the computer 25% to 75% of the
time, depending on how carefully he
plays,” Samole says. The keyboard
can be used at any time to verify the
position of each chess piece.

The microcomputer plays by the
book, working on the weighted
values of the pieces, completely scan-
ning the board for the best move
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each time. “It plays aggressively, it
tries to control the center of the
board, and if it’s in trouble, will try
for a stalemate,” Samole says. The
program accepts and performs ca-
stling and en passant and automati-
cally turns pawns into queens when
they reach the last rank.

Fidelity has a harder-to-beat pro-
gram waiting in the wings. The new
program requires about five kilo-
bytes of 8-bit memory, and the firm
will upgrade any Chess Challenger
for $75 after June |I.

Samole, concerned about competi-
tors trying to duplicate his machine,
has tried to make it tough for them.
For one thing, he won’t disclose the
name of his engineer. Also, the
printed-circuit board in the unit is
fastened to a metal plate that
conceals the components. “To get
into the electronics, the walnut case
must be destroyed,” Samole says.
And perhaps some of the electronics
will be destroyed in the process.

Nothing yet. An earlier electronic
chess set demonstrated in bread-
board at last year’s American Toy
Fair [Electronics, March 4, 1976,
p- 44] has yet to make it to market.
Leslie Berger, president of Cardinal
Industries Inc., Brooklyn, N.Y.,
claims his firm is still working on a
unit based on a Mostek Corp. F8
microprocessor. But he won’t be
pinned down and refuses to say when
the product will be available. g

Home-VTR battle
moves into U.S.

The fierce competition among Japa-
nese makers of home video-tape
recording systems has spilled over
into the U.S. market, damping hopes
for settlement on a single standard
format. Early this month Zenith
Radio Corp., No. 1 in U.S. sales of
color-television sets, announced it
would market Sony Corp.’s Betamax
home vTR. But this potent combina-
tion will face other strong contender
led by Victor Company of Japan,
which in September came out with
its own Video Home System (vHS),
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priced at $890 in Japan. Total sales
in the U.S. could reach 100,000
units this year, according to industry
estimates.

JvC has agreements with Hitachi
Ltd., Sharp Corp., and Mitsubishi
Electric Corp. in Japan. Its most
powerful ally, however, is parent
company Matsushita Electric Indus-
trial Co., which finally announced
just a couple of months ago that it
would make and sell the 2-hour-
format JvC system. Matsushita is
Japan’s largest color-Tv manufac-
turer and, with its Panasonic Co. of
America, could provide lots of clout
in both markets.

Sony presently dominates sales of
the home recording systems with its
basic $1,000 |-hour-format unit. But
to counter JVC, it has been forced to
develop a machine with a 2-hour
format that is not interchangeable
with its own I-hour format (see
International Newsletter, p. 53). In
addition, Sanyo Electric Co. and
Tokyo Shibaura Electric Co., which
will continue to offer their jointly
developed V-Cord Il system at well
over $1,000, have cast their lot with
Sony’s Betamax.

In short, although the Electronics
Industries Association of Japan is
trying to move the Japanese makers
toward one standard before its infant
home market becomes confused, it
appears there will be no truce. To
complicate the technical situation
further, Matsushita has also devel-
oped and is marketing yet another
VTR system, the VX-2000, a low-
priced ($730 in Japan), single-head
player. Quasar Electronics Co., a
division of Matsushita Electric Corp.

- of America, recently began market-

ing this machine in the U.S. as the
VR-1000 for a price of $995. Quas-
ar’s deck, which is made in Japan,
plays both 100-minute and 120-
minute cassettes.

RCA too. As for the No. 2 U.S. Tv
maker, RCA Corp., industry sources
say it will probably have a system on
the market by the second half of this
year. The company is evaluating all
of the formats and will probably sell
a purchased machine at first. But if
RCA decides on Betamax, there is
some question whether Sony could

supply it with enough decks. The
Japanese firm is straining to meet its
own and Zenith’s needs. Therefore,
RCA could lean toward Jvc, with
which it has had friendly relations.
Zenith has not disclosed retail

.prices yet, but expects to begin

volume sales of 2-hour playing decks
in the fall. Sony will supply the
machines to Zenith’s specifications.
Also, the Chicago-based company
intends to put out a combined video-
tape recorder and television receiver
in a high-end console and to provide
a black-and-white-Tv camera and
mike for recording at home. In addi-
tion, it will sell blank tape cassettes
and handle service through its estab-
lished network. However, the firm
has not abandoned its plans for a
video-disk system. O

Medical

X-ray system gets
digital controller

Despite the increasing use of lower-
dosage X-ray techniques, there is
still a $460 million annual market
for conventional film X-ray equip-
ment. In the hope of garnering a
larger market share, Litton Medical
Systems division has designed a digi-
tally controlled single-phase X-ray
generator that is one of the first to
rely heavily on solid state.

“At the moment, the larger firms
are ignoring innovations in direct
shadowgraph [film-producing] X-
ray equipment to go after the high-
technology markets, such as compu-
terized tomography,” says John E.
Mclntyre, market manager for diag-
nostic X-ray apparatus at the Des
Plaines, Ill., division. “We see the
void as an opportunity to get an
increasing share of the business.”

The 650S generator made its
debut late last year in Chicago, at
the annual meeting of the Radiolog-
ical Society of North America, and
the first production units are now
being shipped. Basically an analog
system, it uses an auto-transformer
and a high-tension transformer to
translate line voltage to the 150-
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Neat look. Operator’s panel of the digital controller developed by Litton's Medical Systems
division for an X-ray generator resembles what one wauld expect to find on a computer.

kilovolt output required by the X-ray
tube. “But it’s under total digital
control,” says project engineer Fred
Budelman.

Digital control adds significantly
to the generator’s reliability which,
Mclintyre says, will be a strong
selling point. He also lists lower
manufacturing costs and smaller size
as reasons for Litton’s switch from
the traditional electromechanical ap-
proach to controls.

Desk change. The most visible
changes in the generator are at the
operator’s desk, where Litton has
stripped out banks of electromechan-
ical switches, potentiometers, and
analog-meter displays. Instead, the
control panei is built around a Hall-
effect keyboard from Honeywell’s
Microswitch division, Freeport, Il.,
and 24 seven-segment light-emitting
diodes that indicate current, voltage,
and time—the exposure-control pa-
rameters.

“Digital displays don’t stick or go
out of calibration like meter displays
do,” comments Budelman. Key-
switch inputs are multiplexed onto a
data bus, eliminating two or three
wires per mechanical switch. The
keyboard also allows a technician to
select the X-ray procedure to be
performed, such as chest X ray or
mammography.

Analog circuitry is needed for the
basic servo system that varies the
unit’s autotransformer. It also keeps
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parts count down in some calcula-
tions, including an optional unit that
warns when the X-ray tube is over-
heating. But most of the rest is
complementary-metal-oxide-semi-
conductor logic. ““An X-ray system is
a noisy environment, and we need
the noise immunity of C-M0S,” as
well as the technology’s LsI capabil-
ity, Budelman explains.

The generator —which needs only
a tube unit for a complete X-ray
system—is priced from $17,000 to
$27,000, depending on options.
That's about the same as earlier
systems with comparable functions
and power levels, Mclntyre says.

Future designs will probably have
an even higher digital content,
perhaps including microprocessors.
“When we start building in self-
diagnasis and self-calibration capa-
bilities, we’ll need the computing
power,” Budelman points out.  [J

Military

Slight cut leaves
Tomahawk unhurt

That things are not always what they
seem was demonstrated again in
Washington when Secretary of De-
fense Harold Brown appeared to be
ordering a slowdown in the Navy’s
Cruise missile program. That is how

most of the news media construed
Brown’s reversal of the January
decision of the Defense Systems
Acquisition Review Council to go
ahead to the tune of about $25
million with full-scale engineering
development of the antiship version
of the Navy’s Tomahawk. But the
antiship missile represents only a
small segment of the total Navy and
Air Force Cruise programs.

Go-ahead given. While Brown was
getting media mileage out of over-
ruling the review council, the Naval
Air Systems Command got approval
for $25.1 million on two contracts
for full-scale engineering develop-
ment of the more complex and costly
Tomahawk land-attack version. This
includes $5.4 million for the guid-
ance system to McDonnell Douglas
Corp.

The new fiscal year package of
nearly $403 million for the separate
but, say some critics, duplicative, Air
Force and Navy subsonic Cruise
missile efforts—$168.4 million for
the Air Force, $234.3 million for the
Navy—demonstrates that the ser-
vices are running hard to get their
systems into inventory before a new
round of strategic arms limitation
talks.

Moreover, the antiship Toma-
hawk, the critic adds, is one the
Navy doesn’t need anyway “because
they already have an antiship cruise
missile in McDonnell’s Harpoon.”

Harpoon, with its 75-mile range,
does not match Tomahawk’s pro-
posed 300-mile range, however. The
Navy antiship version of Tomahawk
would require an active radar target-
acquisition and guidance system like
the Harpoon has, one which is
different from the Air Force and
Navy land-attack versions. These
match terrain contours under the
missile’s flight path against digitized
terrain signatures in its on-board
computer to guide it to a target
[ Electronics, Oct. 2, p. 39].

Development at Convair. The land-
attack Tomahawk, is under develop-
ment at General Dynamics’ Convair
division in San Diego. The Navy
wants to begin procurement in fiscal
1979 and become operational the
following year. The Air Force,
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Spend it or lose it: Brown

As Air Force and Navy Cruise missile development proceeds, the Secretary
of Defense, Harold Brown, indicated in his first congressional appearance on
the fiscal 1978 spending program that he will hold other systems outlays to
amounts that can be usefully spent in the year. This reflects his desire to cut
unspent dollar carryovers from one fiscal year to another [Electronics, Feb.
3. p. 58].

The most visible and potentially most controversial of the Carter Adminis-
tration’s proposed changes could come in Rockwell's B-1 bomber [Electron-
ics, Nov. 29, p. 49]. Brown would slip fiscal 1978 production to 5 planes from
the 8 proposed in the Ford budget; however, a final decision is pending.
Military estimates are that his proposal might chop one-third from the $1.7
billion procurement,

But Brown is firm in his plan to cut back on outlays for expensive, heavy
ships like the new strike cruiser. Yet his proposal to reduce the fiscal 1978
purchase of SSN 688 attack submarines from two to one—for a possible
$200 million saving—is based more on a doubt that the Navy can spend the
money in the next fiscal year, rather than on reasons of economy. So is the
$400 million to $500 million cut in the proposed allotment of $1.74 billion for
108 of the Air Force F-15 Eagle fighters being manufactured for the service

by McDonnell Douglas Corp., St. Louis, Mo.

meanwhile, is proceeding with its
Boeing AGM-69 Cruise missile to be
used on the B-52 and B-1 bombers.
Its fiscal 1978 budget request of
$164.5 million includes $40.6 million
for the first procurement of long-
lead-time items. The service also has
tucked another $3.9 million in next
year’s R&D budget to explore a
mobile ground-launched version of
the missile.

At the moment, the Air Force-
Navy land-attack models have only
the technology of their McDonnell
Douglas terrain-contour guidance
systems in common. Yet the services
may be obliged to consolidate the
management of the program under a
single director. Brown is seriously
considering consolidation, a prospect
raised by his predecessor, Donald
Rumsfeld. O

Memories

Bell installs its
first bubble memory

After almost 10 years of developing
magnetic-bubble technology, Bell
Laboratories is trying it out in one of
the Bell System’s phone companies,
but in a quite modest way. Thin-film
garnet chips, each with a storage
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capacity of 68,121 bits, are being
tested in a recorded-message ma-
chine in the Detroit switching office
of Michigan Bell Telephone Co. The
machine stores such messages as
“We're sorry. You have reached a
nonworking number.”

The bubble memory, housed in a
basic, four-chip package fabricated
by a Bell Labs/Western Electric Co.
team, measures 1.2 by 2.2 by 0.6
inches, has 32 output pins, and is
shielded by a Permalloy outer case
against external magnetic fields. The
total storage capacity of approxi-
mately 272,000 bits holds about 12
seconds of digitized voice.

Six-month trial. The message ma-
chine, dubbed the 13A announce-
ment system, will undergo a six-
month trial in Detroit. Storing up to
eight different messages, the 13A
replaces a machine that stored
recorded messages on a magnetic
drum, but those messages eventually
degraded and had be re-recorded —
magnetic bubbles will virtually elim-
inate that task.

The relatively small capacity of
each chip definitely makes this a
modest test of the bubble-memory
technology. Bell itself claims to have
stored as many as a quarter-million
bits on a single chip, and other
companies, though they may not
have reached this number, have

made and are applying chips with
higher storage capacities than the
Bell chip being tested.

Texas Instruments, for example, is
running in-house trials of a chip with
a 92,304-bit capacity [Electronics,
Sept. 30, p. 29] and is working on
memory units incorporating 16
chips. Also, Rockwell International
Corp.’s Autonetics Group is putting
102,400 bits on a chip and is devel-
oping a memory package with 16
chips or more than 1.6 million bits
[ Electronics, Jan. 6, p. 31]. O

Computers

Personal computer
adds to bare bones

Many machines for the computer
hobbyist are fairly bare-bones
systems, and the extra software and
peripherals required may shoot costs
up to anywhere between $1,500 and
$3,000. But there’s a personal com-
puter being brought to market that,
for $987.54, has enough software
and peripheral hardware to handle a
fair array of applications. The only
extra items needed are an ordinary
television set, hooked up to act as a
display device, and a tape-cassette
recorder to handle loading, program
storage, and “‘mass” memory.

The new machine, “MicroMind,”
comes from Ecp Corp., a small
company in Cambridge, Mass.
When the company was organized in
late 1974, it wasn’t aiming at
personal computers. Its first product,
shipped in volume in mid-1975, was
a hand-held capacitance meter. It
has since added a digital thermom-
eter to its line [p. 148].

Growing market. The move into
personal computers was made to
bring ECD into a young market that
it expects will grow handsomely. A
company spokesman says it already
has orders for 200 MicroMind units,
which it introduced this week in
New York. The firm believes it
could sell as many as 5,000 this year,
although this would represent an
unusually large percent of the total
market. Venture Development
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The MicroMind is aimed at two
kinds of users, says ECD marketing
manager, Edward Costello. One is
the software novice who is experi-

Corp., a Wellesley, Mass., consult-
ing firm, predicts that 25,000 per-
sonal computers will be sold this
year [Electronics, Jan. 20, p. 26].

News briefs

U.S. firms ponder FCC withdrawal from testing Japanese CB sets
The Federal Communications Commission's unexpected ruling this month
that surrenders to the Japanese responsibility for type acceptance and
certification of citizens’ band radios imported from Japan has caught the
American CB community flat-footed. Japanese firms supply most U.S. sets
anyway, so importers and American firms subcontracting their production
were delighted with the promise of accelerated shipments. "'I'm not sure we
like it,"" says Motorola CB specialist Ron Polanski in an effective summary of
U.S. manufacturers’ initial reaction. Japan's Ministry of International Trade
and Industry is naming two laboratories to test the sets. This will lift the load
from the FCC, which last year began testing samples of CB models before
approving them for U.S. sale.

You get a power density of 2.4
watts/in in LH’s 800 series 5-volt,
300 amp switcher. Priced less than
a dollar per watt, this super switcher
offers up to 80% efficiency, excel-
lent reliability, and is constructed
modularly to make maintenance
easy. Major specs include:

e Compact size—5.25"H. x 9.12"W.

x 14.38"D.

* OQutput voltage—S5V DC, 300
amps, 1500W max.; other voltages
include 2V, 12V, 15V, 18V, 24V,

Delay sought in tightening of CB interference standards

The Electronic Industries Association wants a six-month delay in the FCC's
proposed new Docket 21000 to reduce CB transmitter interference with
television signals and other spectrum uses. The FCC notice proposes to
reduce spurious and harmonic CB emissions to 100 decibels below the mean
output for such emissions that are more than 250% from the center of the
authorized bandwidth. John Sodolski, the EIA's vice president for communi-

28V. cations and industrial electronics, says the request for a delay is based on
e Line regulation—0.2% for 10% the need for more experience with the new 40-channel CB sets and for
line change. greater discussion of the problem between makers of CB and TV sets.

¢ Load regulation—0.4% from zero
to full load.

® Response time-—200 usec for a
step load change of 25% at 5A/

NCR enjoins Nitron on electrically alterable ROMs
NCR Corp. and its licensee General Instrument Corp. are moving in the
courts to prevent McDonnell Douglas Corp.'s Nitron division in Cupertino,

¢ Over-voltage protection—factory

¢ Forced air

World’s
largest
switcher
manufacturer!

usec.
setat 125% +5%.

cooling.

The LH 800 typifies the high-re-

Calit., from benefiting from the expertise in electrically alterable read-only
memories a new Nitron employee developed while an NCR scientist. The two
plaintiffs have filed lawsuits alleging their trade secrets are endangered by
Nitron's hiring late last year of Wendell Spence, former manager of research
and development for NCR's Microelectronics division. The Temporary re-
straining orders, granted by a California Superior Court judge, will be in effect
untit a hearing on motions for preliminary injunctions is completed. The
orders enjoin Nitron from selling any electrically alterable ROMs using NCR's
trade secrets and prohibit Spence from working for Nitron in that field.

TRW stakes a claim to fiber-optic market

The potential of fiber-optic communications is attracting another major U.S.
firm. At the U.S. Independent Telephone Association meeting this month in
Kansas City, TRW Inc., Redondo Beach, Calif., used its Vidar division's pulse-
coded-modulated terminals to multiplex signals from 24 telephone circuits

liability, easy-to-maintain switchers
LH Research offers. Nobody packs
more power in smaller packages or
offers a broader line of switchers
than LH Research. 1 through 6 out-
puts. Up to 2.45 watts/in®. Up to 65
watts/lb. Up to 80% efficiency. At
less than 65:/watt in quantity.

into a 1.544-megabit-per-second stream, with two signals again multiplexed
into a 3.1864-Mb/s stream that was then transformed into infrared optical
impulses transmitted through a glass fiber. A detector in the optical receiver
of the demonstration unit converts the light pulses to electrical signals.

Honeywell jumps into distributed processing
Honeywell Inc.’s Information Systems group in Waltham, Mass., is jumping

-

LH

RESEARCH

LH RESEARCH, INC.
1821 Langley Avenue, Irvine, CA 92714
{714) 546-5279

A - - - D S . S S S G . . .- - - --------------------------
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40

into the distributed-systems market with additions to its Series 60 computers
and related communications equipment. The new models include four host
processors, a front-end network processor, two remote batch terminals, and
a low-cost display terminal. A new 66/85 host processor is the top of the line
in the Level 66 large-scale system. It has a main memory configurable to two
million words and costs $4.5 million to $7.5 miltion.

Circle 40 on reader service card
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DUAL GOIL
CIRCUIT BREAKER

reacts to both
voltage and current

Smaller, Lighter, Less Expensive. The Airpax Dual Coil
Circuit Breaker is a single pole magnetic circuit protector
that reacts like a two pole breaker but is smaller, lighter,
and less expensive.

Wide Variety of Applications. In addition to conventional
circuit protection, the Airpax Dual Coil Circuit Breaker can be
used in conjunction with a temperature transducer to protect
heat-sensitive equipment such as power supplies. By
connecting a sensing device to the voltage coil, it can be
used in interlock circuits or can

=] react to pressure, flow, weight,

or fluid level.

| Current Coil Ratings. The
[ current coil ratings are from
] 0.050 to 30 amperes at

65V dc or 250V ac maximum,
- 60 or 400 Hz. (Other models to
100 amperes.)

For more detailed information, call
vaur local Airpax representative or
contact Airpax Electronics, Cambridge

Division, Cambridge, Md. 21613.
Phone (301) 228-4600. Telex: 8-7715.
TWX: 865-9655. Other factories in
Europe and Japan. European Sales

Headquarters: Airpax S.A.R.L,,

THE PRO IN PROTECTION  :=uc dc o Haise, 78370 Plaisir,

France.

Circle 41 on reader service card



REST IN

The brittle bodied, grease shrouded
warrior is forever gone — replaced by
resilient, efficient Cho-Therm 1661.

This new grease-free, thin and
flexible thermal interface material
proved too easy to apply and carried
BTU’s too well.

Hail & Farewell BeO.

Copies of the eulogy (our 1661 specs)
are available on request!

CHOMERICS¥ -

77 Dragon Court
Woburn. Ma. 01801
(617) 935-4850

Circle 42 on reader service card

PEACE

Electronics review

enced in electronics hardware. The
other is the programmer who isn’t
interested in assembling a kit.

For the purchase price, the buyer
gets a fully assembled and boxed
system built around three circuit
boards —the central processor board
with the Mos Technology Inc.
6512A microprocessor and 8,192
bytes of semiconductor random-
access memory, a display processor
board that includes 2,560 bytes of
display memory, and an input/out-
put board that includes a power
supply with *5-volt and +12-v
outputs.

Every microprocessor board has
sockets for 16,384-bytes of dynamic
random-access memory; 8,192 bytes
are supplied with the standard
system. Memory capacity can be
expanded by adding 32,768-byte
memory-expansion boards.

Also included in the basic price
are an 80-key Ascll keyboard with
keys that can be defined by the user
with software, a radio-frequency
modulator that allows the computer
to be connected directly to the Tv
set’s antenna leads, and the all-
important software. According to
ECD president Jerry Roberts, the
software consists of an interactive
editor, assembler, monitor, cassette-
based file system, and an extended
form of the Basic language. It
enables MicroMind to be used for
computation, remote job entry, or
graphics display, or as an intelligent
terminal.

There are also games supplied
with the basic software package,
including an animated space war
game and Life, a game based on
biology and showing the growth of
an organism. The latter is quite
popular with computer hobbyists.
MicroMind will display a chessboard
but ECD does not yet have a chess-
playing program.

The firm also offers five options
costing a total of $450. All five will
be included in MicroMind 11, a more
powerful system that will be avail-
able soon for $1,386.54. The options
are an additional 8 kilobytes of
memory, analog 1/0, vector inter-
rupt, cycle suppression, and memory
mapping. O
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Bi-FET™ Line-Up

Continues to Grow

By this time we hope you know about
our proprietary process that lets us
marry Jret and bipolar technologies
on a single, monolithic chip. We call
this technique Bi-FET™ technology,

)

and to date each circuit built with this
technology has set new standards of
performance for the industry to match.

In fact, we introduced the industry’s
first Bi-FET products, our LF156 op amp
series, almost a year ago. The available
specs on these parts—Iy, Ly, Vos, Vos
drift, slew rate, and settling time—
make the 156 series about the most
advanced op amps in the world. And
if you've heard otherwise, we’d like to

New Keyboard for SC/MP Kit
Replaces Teletypet™

National’s new Keyboard Kit now gives
SC/MP Kit users a low-cost input/out-
put capability. The Keyboard and
SC/MP Kits together form an inexpen-
sive learning and development tool for
anyone without access to a Teletype'™
machine. The new kit replaces the
Teletype previously required by the
SC/MP Kit, yet still allows you to eval-
uate the SC’'MP cpPU and to develop a
variety of application software.

The heart of the Keyboard Kit is a 512~
byte ROM firmware package called
SCMPKB, which replaces the ‘Kit Bug'’
ROM supplied with the SC/MP Kit.
SCMPKB lets you use the hex keyboard
display to execute programs, examine
or modify the contents of memory and
the SC/MP registers, and monitor pro-
gram performance.

The Keyboard Kit comes complete
with a manual, all required 1Cs and

resistors, a keyboard cable-connector
assembly, pre-cut wires, and wire-
wrap connectors; we even supply a
hand-held wire-wrap tool.

The SC/MP pc card already has a hole
pattern for additional iCs. Simple in-
structions in the Keyboard Kit manual
tell you how to add the extra circuits to
the SC/MP card, replace the “Kit Bug’
ROM with the new SCMPKB ROM, and
connect the preassembled keyboard
cable-connector to the card. With these
steps done, you're ready to go.

The Keyboard Kit is another step in the
tradition of simple, cost-effective solu-
tions to your microprocessor needs.
For Keyboard Kit specifics, call your
local National distributor and ask for
information on the ISP-8K/400. 2

Bi-FET™ n-Channel Analog Switches

Our new family of analog switches
combines n-channel JFETs and bipolar
transistors on a single chip for the first
time—a technique made possible by
our Bi-FET' technology. And the
switches built this way provide the
industry’s only low ON-resistance,
high-speed, monolithic, n-channel,
JEET analog switches.

The new switches are ideal for A/D and
D/A converters, data acquisition, signal
multiplexers, sample-and-holds, video
switchers, and so on.

At 25°C, the Series AM181 switches
(for —55° to +125°C operation) feature
a 30-Q maximum ON-resistance,

matched to 2 (1 (typical); this resistance
is constant for signals to 10 V. Switch-
ing times are 105-ns turn-on/95-ns
turn-off (typ.) for a break-before-make
action. Isolation and cross-talk are
down 60 dB (typ.)

Four versions of Series AM181 switches
are available: dual driver, spsT; dual
driver, DPST; single driver, spsT; and
dual driver, spDT. Series AMI181
switches are pin-for-pin, spec-for-spec
compatible with the Siliconix Series
DG181 hybrid parts.

The Series AM281 switches—dual
driver, sPDT—are intended for opera-
tion between —20° and +85°C, and
have slightly relaxed specifications. 2

point out that National does indeed
supply a plastic minidip version; just
ask about our LF356N—it’s been
around for several months now.

We've also got the LF13741 op amp,
which replaces the 741 wherever you
need extremely-low input current; the
LF13331 family of analog switches,
which has no latch-up or static blow-
out problems; the LF352 instrumenta-
tion amplifier, which combines low

input-current demand and excellent
linearity; and the new LF198/398
sample-and-holds with short acquisi-
tion times, high accuracies, and low
droop rates.

Of course, more Bi-FET parts are on
their way. But we suggest that you
find out what the unique specs of our
already available Bi-FeT parts can do
for you now. We're sure you'll be
pleasantly surprised.
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Programmer,
Frequency

Synthesizers
for CB Use

National announces a new family of
phase-locked-loop circuits for 40-
channel frequency synthesizer appli-
cations in CB transceivers.

The MM55104, MM55114, MM55106,
and MM55116 are for use in single- or
double-LF. systems, and operate from
a single power supply (either +5 V or
+8V, depending on the type number).
Each circuit contains a reference oscil-
lator, an oscillator divider chain (10-
kHz or 5-kHz outputs), a binary-input
programmable divider for channel
selection, and a phase detector. A 5.12-
MHz or 10.24-MHz crystal determines
the reference frequency.

The MM55104/114 provide a 2*-1 divi-
sion of the input frequency, while the
MM55106/116 provide a 2°-1 division.
These latter two synthesizers also have
5.12-MHz outputs, which may be
tripled for use as a reference oscillator
frequency in two-crystal systems.

Division of the input frequency is
controlled by standard binary signals,
which may be set up by mechanical
switches or by an external electronic
programmer.

National has such a programmer. It's
called the MM57150, and it generates
the binary codes necessary to control
40-channel pLL synthesizers. Our
space here precludes a full description
ot the host of features available on the
MM57150, so we’ll simply list a num-
ber of its more important ones:

¢ Initial power-up on Channel 19

¢ Direct, calculator-style keyboard

entry of channel number is available.

Two-speed, up/down slewing

Direct access to Channel 9, the emer-

gency channel, via a single contact

closure

¢ Programmable memory bank for
scanning up to ten channels in any
sequence of your choosing

® Rollover on Channels 1 and 40 (i.e.,

...38,29,40,1,2,3...)

Scan rate of four channels/second

¢ Two-channel, alternating channel
capability via a single push button

® Automatic monitoring of a preselect-
ed channel for 0.25 second every 10-
15 seconds while active on another
channel; squelch/lock capability on
the monitored channel

¢ Adjustable squelch

¢ lllegal channel entry prohibited

¢ Transmit key locks programmer on
channel (scanning stops) a

' Super Savings

on
Super-Strong
TO-126 Types

We now second-source fifty of the
most popular types of TO-126 packaged
power transistors. Our TO-126 prod-
ucts are encapsulated in National's
tough Epoxy B—so strong that you'll
strip the 4-40 screw mountings before
you'll damage the package.

Added to our TO-126's toughness is a
large cost savings. National can save
you 25 percent, typically, over the
competition’s pricing.

We're stocking our distributors’
shelves right now. And in November
our distributors will advise their cus-
tomers, by mail, of the new TO-126
types from National. If you're not
already on such a list, call your local
National distributor now to make
sure you get the information on these
hot new ones from National Semicon-
ductor Corp. a

Clock Module
Designed for
Instrumentation,
Automotive Uses

The MA1003 is a self-contained time-
keeping module for a host of 12-Vdc
applications; just add switches and a
lens, and it's ready-to-go in bench and
battery-powered instruments, CB base
stations, aircraft/marine/auto clocks,
and so on.

The bright, green, vacuum fluorescent
display of the MA1003 is 0.3-inch
high, and is filterable to blue, blue-
green, green, and yellow; automatic
display-brightness logic is included.
Accurate timekeeping, via an internal
crystal timebase, is maintained down
to 9 Vdc, and all circuitry is protected
against automotive supply transients
and reversals.

Timesetting controls operate at a 1-Hz
rate with no rollover; to prevent tam-
pering, timesetting is locked out when-
ever the display is blanked.

The MA1003 rc board measures only
1.75 x 3.05-inches overall; a 6-pin,
built-in connector is optional. a

412- and 5-Digit
LED Displays

The 5900-series of 0.5-inch GaAsP LED
reflective displays from National rep-
resents the latest in design advances to
provide you an effective, easy-to-
implement answer to your need for an
inexpensive, large, numeric display.

Designated the NSB 5917, NSB 5921,
and NSB 5922, the new displays will
find wide use in test and measurement
equipment, consumer products, indus-
trial controls, desk-top calculators,
and digital instruments.

The displays offer versatility, with
both common-anode (NSB 5922) and
common-cathode (NSB 5921) multi-
plexed versions available for five full
digits, and an optional direct-drive
overflow/polarity indication with four
digits in a common-anode multiplexed
format (NSB 5917). Electrical connec-
tion is by PCB-type terminals on the
edges of the display.

The optical design of this series assures
a distinct, easy-to-read display with a
wide viewing angle (120° total), and
excellent on-off contrast and segment-
to-segment uniformity. a

B A Review of New Products and Literature from National Semiconductor

44

Electronics /February 17, 1977



APPLICATIONS CORNER

High Performance, .ow Power Memories
from Inexpensive Parts

You can use standard, inexpensive,
bipolar proms to build high-perform-
ance memories of low power dissipa-
tion. The secret is to power-down the
chip when it is not being accessed.

The technique illustrated here results
in a power savings beyond that pos-
sible with bipolar proms having on-
chip power-down, and the cost is
much less than that of cmos PrRoms of
the same capacity. In fact, because the
access time of the circuit shown here is
less than 80 ns, the power savings can
be greater than 10 to 1 if the circuit is
cycled every microsecond. Longer
cycle times, or decoding of the power
switching to multiple packages, yields
even more impressive ratios.

National’s proms are well behaved in
this application. With power removed,
our Tri-State* parts revert quickly to
their third state (a high-impedance
open). Because there are no clamp di-
odes from the outputs to V.., the
powered-down device presents only
leakage to the output bus.

Note that in a cMos system, passive
pull-ups are desirable to establish the
cmos input level at V.. when the Prom
is powered down. If the cmos input is
more than a threshold away from both
supply rails, the input stage of the

cmos device may draw supply current,
which will increase system power dis-
sipation. Here it is desirable to clock
the prom outputs directly into a cmos
holding register to reduce the time that
the proM must be powered up. Also,
the pnp core driver pass elements can
be driven directly by an MM74C42
1-0f-10 decoder output without pull-
up or current limiting resistors, with
some increase in effective access time.

The MM74C42 would replace the
74LS04 shown here.

In any system that switches a device’s
supply lead to conserve power, the
power supply bypassing must be per-
formed on the supply side of the power
switch; that is, at the pnp emitter. Any
capacitance at the collector of the pnp
will increase both system power dis-
sipation and access time. a

1/3 74LS04

|T1 T2

100 pF

TTL LEVEL
INPUT SIGNAL

I
I

PASS TRANSISTOR
PN4313 or 2N3467

4
vee + DUTPUT

DM545287
256x4
PRDM

E1 E2 .
8
ADDRESS

0.2 uF

True RMS-to-DC
Converter

Our LH0091 will compute the rms value
of virtually any combination of ac or dc
input signals from dc to 2 MHz. At fre-
quencies below 70 kHz the accuracy is
0.05 percent; the crest factor rating is 10.

The LH0091 is thus ideal for DvMs,
DMMs, for measuring audio and noise
signals (or both in combination), for
vibration and harmonic analysis, etc.

An extra, uncommitted, internal op
amp is available, which you can use as
a summing amplifier, to buffer the in-
put or the output, to adjust the gain,
or whatever.

The LHO0091 also is available as the
LHO0091CD for commercial tempera-
ture range uses, and as the LH0091D
for the military range—all at prices
you cannot walk away from. a2

16,384-Bit Si-Gate
n-Channel ROM

National’s MM5246 static read-only
memory is organized in a 2048-word x
8-bit format. It uses n-channel en-
hancement and depletion mode silicon-
gate technology, which, boiled down,
means that it’s DTLTTL-compatible and
needs only a single, +5.0-V supply.

Very useful in microprogramming,
control logic, and table look-up appli-
cations, and in random-logic synthesis,
the MM5246 provides expandable
memory through its three program-
mable Chip Select inputs, which control
its Tri-State® outputs. The MM5246
has a maximum access time of 450 ns,
and is fully decoded.

And look for still another 16k rom
that will soon be coming along. Desig-
nated the MM5247, it’s organized 4kx4;
all other specifications are identical to
the MM5246. 2

National Announces
Oxide-Isolated RAMs

The DM93415/DM93415A (open-
collector) and the DM93425/DM93425A
(Tri-State®) are 1024-word x 1-bit
random-access, read/write memories—
the first of our family of oxide-isolated,
bipolar memory products.

Designed for buffer control storage
and high-performance main memory
applications, the DM93415/425 offer
maximum access times of 70 ns, while
the suffix ‘A’ versions offer a 45-ns
access.

Other features include full on-chip
decoding, separate Data In and Data
Out lines, and an active Low Chip
Select and Write Enable. Fully DTL/
TTL-compatible, the DM93415/415A
425/425A have a 16-mA drive capabil-
ity, and dissipate 0.5 mW/bit. a
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7900-Series
Regulators
from National

National Semiconductor now second-
sources the popular 7900-Series three-
terminal voltage regulators. In particu-
lar, we now offer the 7900MK/MH/CK/
CHI/CT and the 79M00CP.

Since each of these parts is available
in nine voltages, we are, in effect,
offering 54 new regulators.

Keep in mind, however, that you can
easily upgrade your system simply by
replacing 7900-series parts with our
LM320-series regulators; these are
higher grade parts spec’d more tightly
than the 7900s. a

New CMOS Guides
Now Available

National’s new four-page CMOS Status
Cross Reference Guide is a concise, handy
guide to 90 CD4000-series and 70
MM74C-series parts. Each part is
briefly described functionally, and its
production status and 38510 status at
National are noted; RCA, Motorola,
Fairchild, Harris, and SSS equivalent
designations are listed. The guide
ends with a tabulation of complete
ordering information.

A New Era in CMOS Reliability—CMOS
II'is a three-page summary, with charts,
of National’s continuing study of, and
improvements in, CMOS reliability
The study shows that the reliability of
our improved CMOS products is com-
parable to that of bipolar logic. a

>
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Saturating-Output
Display Drivers

We have introduced a series of satura-
ting-output display drivers to interface
Mos calculator chips with common-
cathode LED displays. The series con-
sists of the DS8871 (an 8-digit driver),
the DS8872 (9-digit), the DS8873 (9-
digit, with low-battery indicator), and
the DS8977 (7-digit, with low-battery
indicator).

You can operate these drivers in cal-
culator systems with a supply voltage
range 0f 4.5V t0 9.0 V. Ina 9-V system
you can use the low-battery feature of
the DS8873 and DS8977 to turn on the
decimal point of the digit ‘9’ when the
supply voltage falls below 6.5 V. This
alerts the user that the battery should
be replaced, even though the calculator
will still function for awhile yet.

Each driver can sink 40 mA, and is
designed for multiplexed operation.
The saturating-output feature permits
operation with power supply voltages
lower than possible in Darlington-type
output display drivers, and also re-
sults in lower power dissipation in the
LeD driver; standby power consump-
tion is zero. Input and output pins are
located to make wiring easy.

The new series is functionally and
pin-for-pin equivalent to our DS8855,
DS8864, DS8865, and DS8866 family of
LED display drivers. a

NAME TITLE
COMPANY
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ERDA to draw on
Japan’s electric-car
technology . . .

. . . U.S. stresses
metal sulfides
combined with Li, Na

NSF electronics
programs get
congressional support

First opposition
to Bell Bill
arises in House

Electronics/February 17, 1977

Washington newsletter

The United States will begin to draw on Japanese electric-vehicle technol-
ogy —including advanced batteries—under an information-exchange
agreement being negotiated by the Energy Research and Development
Administration and Japan’s Ministry of International Trade and Industry.
ERDA’s George Pezdirtz, director of energy-storage systems, says the
agreement recognizes that Japan’s five-year-old national electric-vehicle
program “puts them much further along the learning curve than we are.”
He cites as one example the Kobe public transit system, where battery-
powered buses can exchange battery packs “in a couple of minutes” at an
automated maintenance center. European nations like West Germany, the
Netherlands, and Sweden are similarly advanced, he adds. Pezdirtz
attributes Japan’s advantage to the fact that its citizens *‘are already
paying $1.20 a gallon for gasoline.”

ERDA’s own battery R&D program, directed by its Argonne National
Laboratory, is budgeted to rise to $15 million in fiscal 1978 from this
year’s level of about $10 million. It is to be supplemented later in the year
with the start of *‘a sizable program to support the Electric and Hybrid
Vehicle Research, Development, and Demonstration Act passed by
Congress last year.” While ERDA’s dollar share of the demonstration
program is still being negotiated with the White House, it will stress near-
term improvements in lead-acid, nickel-zinc, and nickel-iron batteries.

But about two thirds of ERDA’s own battery budget is pushing develop-
ment of advanced lithium-sulfur and sodium-sulfur types to achieve a
storage capacity of 65 to 75 watt-hours per pound for electric vehicles.
Present lead-acid batteries store 12 w-h.

The National Science Foundation got a sympathetic first hearing in
Congress on its request for an 11% increase in fiscal 1978 funds to $894
million. Congressional committee sources anticipate no significant cuts in
the funding request, particularly the $249 million share for engineering
and the mathematical and physical sciences that supports advanced
electronics R&D. NSF acting director Richard Atkinson indicated that the
proposed 11% boost in that share will emphasize increased outlays for
“new instrumentation, especially lasers,” for use in chemistry research;
for computer science to achieve more efficient usage and increase
software-problem-solving capabilities; and for engineering programs
stressing optical communications and superconducting devices.

The first formal opposition to the so-called Bell Bill, heavily supported by
the telephone industry, has arisen in the House and the Senate. The bill —
actually the Consumer Communications Reform Act— would revise the
1934 Communication Act.

House members were asked to support a resolution noting that ‘it is
timely and appropriate to give priority attention to make more advanced
telecommunications services and equipment available to the people”
through competition approved by the rcc.

On the Senate side, the Commerce Committee, which will hear the bill,
asked the Office of Technology Assessment to examine communications
technologies - optical fibers, microwaves, coaxial cable, satellites, plus data
processing and electronic funds transfer —and their impact.
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Washington commentary

Controlling color-TV imports: a sorry case

The International Trade Commission’s question
was obvious and should have been anticipated:
how will domestic color-television makers
improve their future competitive stance during
the five years of quota/tariff controls on imports
they want the Government to impose? There
were embarrassing minutes of silence in the ITC
hearing room as George Konkol, GTE Sylvania’s
consumer products chief, conferred with coun-
sel, groping for an answer. Finally, he responded
that Sylvania had “a plan” that it would submit
later for the record.

The response was clearly inadequate for the
commissioners and later prompted one ITC
staffer to observe privately, “If these are the
industry’s friends, they don’t need enemies.”
The coalition of U.S. color-Tv makers and
unions seeking import relief under the 1974
Trade Act’s escape clause see Japan’s exporters
as the enemy and are fighting them through an
organization called Compact—the Committee
to Preserve American Color Television.

Cross purposes

But the coalition is a loose one and often
poorly prepared when it gets beyond formal
testimony and into the nitty-gritty of Q. and A.
At times, the trade unions seem to be at cross
purposes to the manufacturers. One example of
that was the testimony of the AFL-C10’s 1. W.
Abel, who suggested that manufacturers like
RCA Corp. were not participating in Compact’s

What’s troubling John deButts?

When American Telephone & Telegraph Co.
chairman John deButts told a Federal Bar Asso-
ciation seminar in Washington that he is
“deeply troubled by the current relationship
between the telephone industry and its Federal
regulators,” those in the audience who were not
surprised seemed amused. Indeed, the expres-
sion of concern was out of phase with the tough
line he has taken with the Federal Communica-
tions Commission in recent years.

But deButts’ subsequent proposals to correct
those troubles were completely in character.
Among other things, he would like to replace
the adversary nature of FCC proceedings with *“a
relationship that might, for example, provide for
the joint development of long-range objectives
for our business” with “the commission pres-
enting its views of the nation’s communications
needs over the years ahead, the industry contri-
buting its vision of the potentialities of its tech-
nology.” The proposal, he concedes, raises “the

appeal because of the extensive income it
derived from licensing Tv technology to such
Japanese manufacturers as Matsushita.

While unionist Abel’s argument was meant
merely to illustrate how American jobs are lost
by technology exports, it also provided one more
example of the global nature of technology
transfer. Additional support for that latter argu-
ment has been advanced by the President’s
Council on Wage and Price Stability, which
documented its opposition to import controls far
more effectively than Compact presented its
argument for relief [ Electronics, Feb. 3, p. 57].

Domestic color-Tv producers, the council
suggests, may be going the way most other
consumer products have gone—offshore —
because “as the product goes through its life
cycle of slow and then rapid growth, competi-
tion intensifies, products become standardized,
unskilled-labor content increases, and the com-
parative advantage shifts to countries with lower
costs for unskilled labor.” The scenario has
“happened for every major consumer-electron-
ics good except color Tv . . . and may now be
taking place for this product as well.”

That move, the council concludes, may be
accelerated by a domestic industry “in danger of
losing the vitality and drive that kept it a
leading innovator and generator of new tech-
nology for the last half-century.” If Compact is
to counter those arguments effectively, it must
make a better case than it has thus far.

suspicion that our motive for doing so is to rig
things our way.” True or false? Mr. deButts’
only response was that “we have no alternative
but to seek a better way.”

Opposition and assessment in Congress

As for the conciliatory side of the AT&T
chairman’s observations, cynics suspect deButts
has one eye on the Congress. For even as he
spoke, the first formal opposition was devel-
oping in the House to the rewrite of the 1934
Communications Act sponsored by the tele-
phone industry. And the Senate Commerce
Committee that will hear the bill wants an in-
depth analysis by the Office of Technology
Assessment (see p. 47).

Members of the 95th Congress—many of
them newcomers—are not rushing to support
AT&T’s proposals the way many did last year.
That may be troubling Mr. deButts more deeply
than his problems with the Fcc. Ray Connolly
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PRECISION SIGNALS

Ext. AM/
Puise

e

Phase Modulation

AM: 0-100%
FM: 0-1 MHz Dev
1 MHz Rate

AM: 0-100%
FM: 0-100 kHz Dev,
Phase-Locked Rate

0-200°, 1 MHz Rate
FM: 0-2 MHz Dev

Output Section
10 kHz-110 MHz

Phase Modulation
0-200°,10 MHz Rate

Output Section
RN 1-1300 MHz

= Output Section
¥ 1-2600 MHz

FROM 10 kHz TO 2600 MHz.

Your broadest
selection of
precision signals.

Choose a modulation capability for
your exact frequency range. You
can get the precise combination for
the signals you need. And you won't

04704
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find a broader selection of modula-
tion and output capabilities on the
synthesizer market.

For manual operation, choose the
HP 8660C mainframe. It features
keyboard entry, digital readout, 1 or
2 Hz resolution, digital sweep,
good signal purity and the operating
convenience you need.

For systems operation, the HP 8660A
mainframe features thumbswitch entry.

HEWLETT (hp; PACKARD

1507 Page Mill Road, Paio Alto, California 94304

For assistance call: Washington (301) 948-6370, Chicago :312)
255-GB00, Atlanta (404) 955-1500, Los Angeles (213) 877-1282

Circle 49 on reader service card

Both mainframes are completely
programmable with the HP Interface
Bus (IEEE 488) or BCD.

Complete systems start at $9850*
and a typical keyboard mainframe
with 1300 MHz output and AM-FM
medulation is $18,850*

For our 20 page brochure describ-
ing HP's synthesized signal generator
call your nearby HP field sales office,

or write. *Domestic U.S. prices only.
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LET THERE BE LIGHT.

Whether you need to light
up a digital watch ora
computer panel, you should
light up our switchboard
first. Because, with high
volume production of LED
lamps, digits, couplers,
phototransistors, arrays and
LED dice, nobody has more
experience or better
technology than Fairchild's
Optoelectronics Division.

ALANDFULLOF
LAMPS.

Fairchild is the largest
producer of LED lamps inthe
A0 world. A wide variety
‘g . of proprietary and second source profiles in red,
orange, yellow and green. We even offer 4° beam
width for optical communication applications.

-, AFISTFULLOFDIGITS.
Q// When it comes to LED digits, we build more
=== than anybody else. We build the largest ones —
=Y up to 8/10" — and the brightest ones. And we
‘ can fit more character size in a smaller package
& than anybody else.
Our digits are available with pins or as PC

@ % board mounted stackables. You get a choice

of common anode or common cathode varieties.
Also, as you might expect, our digits come in
¥¢ the widest selection of colors available. Red.
e Super red. Orange. Green.

MORE THAN ACOUPLE
OF COUPLERS.

Our line of couplers is the broadest on the market.
And it gives the best performance. Our "Glassolated™"

*
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coupler doubles isolation voltage to 5kV. That gives you
a lot more of what you buy couplers for.

We can also provide the highest isolation voltage
in the industry — 7kV peak, 6kV continuous. And to top

it off, the last thing you'd expect with such performance:

No extra cost.

AWIDE SELECTION OF
PHOTOTRANSISTORS AND ARRAYS.

We've been one of the leading manufacturers of
plastic phototransistors and arrays for years.
And now, we've expanded our line to include metal
phototransistors and photo Darlingtons as well. If you
need it, we've got it.

AROLLOF THE DICE

Our dice take the gamble out of building your own
displays. That's because they're loaded. With high-
performance, high-efficiency characteristics gained
through years of experience as the major producer of
LED displays for watch and calculator applications.
Monolithic die sizes range
~ from 116 inch to .040 inch.

For more information,
,  write or call your
N Fairchild sales office,
, distributor or represen-
™ 'y tative today. Or use
7y, thedirect line at
% the bottom of
~¢ this adtocall
— our Opto-
electronics
Division.
' Fairchild
Camera &
Do st Instrument
& & Y Corp, 464 Ellis St.
’ Mountain View,
CA 94042. Tel: (415) 493-3100. TWX: 910-373-1227.
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|
FAIRCHILD
e

CALLUSONIT.
(415) 493-3100
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Another small accomplishment from Ferroxcube
....with Guaranteed performance!

Manufacturing switch-mode
power supplies? Inverters?
Converters? Want to simplify
transformer anda filter design and
fabrication? Then take a closer
look at orie of our latest
accomplishments.

Series EC—

Power E Cores in 3C8 material

A transformer operating at high
flux densities and high frequencies
should be screened to minimize
external fields and radiation. The
usual method is o use a pot core
design or an t and U core
combination. But the Power E
Core design offers you the
advantages of both the pot core
and I and U combination.

First, the round center leg makes
strip winding easy and insures a
high copper or space factor, and

the lowest DC resistance. Second,

the winding geometry is
configured for low-leakage
inductance. And . ..

52 Circle 52 on reader service card

FERROXCUBE

A North American Philips Compary

@.M

We guarantee the minimum flux
density, at 100°C. will be 3300
Gauss. And a maximum loss of
100 milliwatts/cms at 46 kHz, at
100°C. and 2000 Gauss.

The new core line has been IEC
standardized in four sizes: Types
EC-35, EC-41, EC-52 and EC-70,
covering fransformer throughput
power to 1 Kw. We have slotted
the cores to accept a mounting
bracket that eliminates the
assembly problems of the square-
legged lamination cores. You also
can choose a standard bobbin or
PC bobbin for printed circuit
board mounting.

Series EC—Power E Cores are fully
described in the new Ferroxcube
Linear Ferrite Catalog. For your
free copy write or call:

Ferroxcube

Division of Amperex Electronics Corp.
5083 Kings Highway

Saugerties, N.Y. 12477

(914) 246-2811
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Delegates postpone
setting hemisphere
satellite channels

Firm to furnish
silicon ribbons
for solar cells

French firm to hit
market with LCD
digital watches

Electronics/February 17, 1977

International newsletter

The U.S. negotiating team headed by Fcc Commissioner Robert E. Lee
has successfully delayed the fixing of channel assignments and orbital
locations for direct-broadcasting satellites beamed at North and South
American countries (1ITU Region 2) until 1982. The U.S. delegation to the
International Telecommunications Union conference that convened in
Geneva to allocate services in the 11.7-to-12.7-gigahertz band persuaded a
majority of other Region 2 countries to forego a definite plan now.

But instead of the full postponement they had hoped for at the five-week
meeting, which ended last week, U.S. officials had to consent to reserving
two big segments of orbital space for direct-broadcasting satellites
(another three are assigned for fixed-service use) and also to some main
transmission/reception parameters. Region 2 countries agreed to meet in
1982 to work out a detailed allocation plan. However, officials could not
win majority support for a hold-off by European, African, and Asian
countries. They adopted a fixed plan for their regions (1 and 3).

Jointly held Japan Solar Energy will soon begin shipping to its Japanese
owners p-type silicon ribbons for conversion into solar cells for commercial
applications. It will also try to develop its own solar cells for such
applications as toys. The firm, which grows the ribbons by the edge-fed
method licensed by Mobil Tyco Solar Energy in Somerville, Mass., is
jointly owned by Kyoto Ceramic Co., Sharp Corp., Matsushita Electric
Industrial Co., Mobil Oil Co., and Tyco Laboratories.

Japan Solar Energy winds 10- to 15-meter lengths of ribbons, which are
0.2 to 0.3 millimeter thick and 2.4 to 2.5 centimeters wide, on spools. The
best 5-by-2-cm cells in a 10-m length of ribbon have conversion efficiencies
as high as 9%, and smaller regions range as high as 10%. Resistivity is 0.5
to 5.0 ohm-centimeters, Hall mobility is 150 to 300 cm?/v-second, and
lifetime of the minority-carrier diffusion is about 50 um. The company has
packaged sample solar batteries, consisting of 10 slices of ribbon 5 cm
long with the edges sliced off to cut the width to 2 cm, in an acrylic
module 11 cm square. They provide a maximum output of 720 mw, open-
circuit voltage of 5.2 v and short-circuit current of 220 ma. Typical
conversion efficiency is 7.2%, and module panel efficiency is 5.9%

Watch for the first “made-in-France” five-function digital timepieces,
which will have liquid-crystal displays, to go to market in Europe this
spring. Montrelec sa, charged by the government to get the country into
the electronic-watch business, turned out 2,000 watch modules last month
and plans to work up to an output of 20,000 monthly by year end. Pierre
Vovelle, Montrelec president, predicts that 1977 sales of French LcD
watches, priced at $70 to $80, will run about 100,000 units. Montrelec’s
stockholders, who are all French watch makers, will market their own
brand-name watches made with the modules.

At the outset, Montrelec will rely mainly on imported components. The
integrated circuits will come from American Microsystems Inc. in the
U.S. and Intersil in West Germany, the displays from an Austrian
supplier, and the quartz crystals from Switzerland. By April, though,
Montrelec expects to be getting its crystals from Sofrelec, an allied firm.
The French government has promised nearly $1.2 million in subsidies and
loans during the next three years to put Montrelec solidly into the
electronic-watch business.
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You can buy
this signal generator
for a 3-month job,
and then let it

When you buy electronic test equipment
for a short-term project, you’re stuck with the
equipment after the project is completed.
Maybe it’ll sit around gathering dust and cost-
ing you money. Or maybe you could sell it at

a loss.

Or maybe, you should have rented it
from REI.

When you rent equipment from us, you
keep it only as long as you need it. When you’re
through with it, you send it back. Since you pay
only for the time you have your instruments,
you never have to spend your money on idle
equipment. Short-term needs are just one
reason for renting. Immediate delivery is an-
other. Because we maintain over $10 million in
inventory in fully stocked instant inventory
centers around the country, you can get
delivery within hours.

You can rent
this signal generator
for a 3-month job,

REI stocks over 8,000 fully checked-out
test instruments. And they’re ready whenever
you are. For the full story on renting as well as
our low prices, send in the coupon for prompt.
delivery of our free illustrated catalog. Or call
us now for your immediate requirements.

99 Hartwell Avenue, Lexington, Mass. 02173.
Please send me your free instrument rental catalog:

Name_______ _ ~ ___Title _ S
Company _ _ ) _

Address.
City __ State__ Zip__

Tel. Number__ S I _

Rental Ele;mics,;., —’
|
l
|
|
|

Rental Electronics, Inc.

Burlington, MA (817) 2732770 o Gaithersburg, MD (301) 948-0620 « Oakland. NJ (201) 337-3757 o Ft. Lauderdale, FL t305) 771-3500
Des Plaines, 11 (312) 827-6670 o Dallas. TX (214) 661-8082 « Mountain View, CA t415) 968-8R45 o Anaheim, CA (714) 879-0561
Rexdale, Ontario (416) 677-7513
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Fairchild launches European push
in consumer-electronics market

When you rank No. 4 in Europe, you
try even harder. That is the message
from Fairchild, which is launching a
1977 push into the European con-
sumer market. This year, the compa-
ny plans on introducing its cassette-
based television games, doubling
sales of digital watches, and getting
its F8 microprocessor designed into a
legion of white goods.

All this activity is expected to fuel
a 20% increase in European sales in
real terms—enough, the company
hopes, to capture some territory
from the leaders, Texas Instruments,
Philips, and Motorola. One reason
Fairchild is optimistic: *“The pro-
jected market for microprocessors
this year is way underestimated —
including Europe,” declares Wilfred
J. Corrigan, president and chief
executive officer of Fairchild Cam-
era & Instrument Corp. of Moun-
tain View, Calif.

Prospects. He sees a wide range of
consumer and industrial goods as
bright growth prospects. Fairchild
executives feel that they are in a
good position to cash in on that
growth with the F8 microprocessor,
which is well suited to those low-end-
of-the-market control applications.

In fact, right now, the company is
already either discussing or devel-
oping with European companies the
use of F8s in Tv tuners, washing
machines, ovens, refrigerators,
dryers, and both household and
industrial scales, says James A.
Duffy, who is vice president and
general manager of the International
division.

He hints that the Tv game, which
Fairchild calis a video-entertainment
system, already has been bought by
two European companies. “The F8 is
starting to take hold,” he says.

On the consumer front, ‘“‘the
primary thrust is the digital watch,”
says R.H. Bohnet, director of Euro-
pean marketing for Fairchild Con-
sumer Products Inc. Its factory in
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Frankfurt, West Germany, cases
500,000 watches a year, which, with
imports from the U.S. and the Far
East, will give Fairchild more than
20% of the market. “We're Europe’s
largest digital-watch company,”
Bohnet boasts.

Also, digital clocks, second only to
watches, are “very viable in the
tremendous European market,” he
continues. He points out that Europe
is so important because it contri-
butes 30% of Fairchild’s total con-
sumer-products business—equal to

that of the U.S. market—or about
$30 million last year when the
consumer total from all countries
amounted to about $100 million.
The icing on the cake is the F8-
based Tv game, due to sell for $170.
The paL-compatible cassettes that
load the game programs will be
about $20, Duffy says. Moreover, he
predicts that the game will be
expanded into a large houschold
educational market, where the
system could be used to teach chil-
dren mathematics or help parents

Around the world

Improved redundancy reduction speeds facsimile transmission

For reducing redundancy in facsimile transmissions, the relative-address-
coding (RAC) method developed by the Research and Development Labora-
tories of Kokusai Denshin Denwa Co. in Tokyo appears to be the most
efficient technique devised yet. Tests of the Quick Fax system, which
implements the RAC scheme, are now under way between KDD in Tokyo and
RCA in New York. The three-week tryout is expected to prove that when
operating full-duplex, the system can transmit documents without error on
leased or Datel lines.

Then if KDD and Nippon Electric Co., manufacturer of the terminal used in
New York, and Fujitsu Ltd., maker of the other terminal, can show that the
equipment price is not out of line, the design could be adopted as the
Japanese standard and possibly by CCITT (Comité Consultatif International
des Télégraphes et Téléphones).

Test documents are being sent at 4,800 bits per second on a modem with
2,400-b/s fallback capability. Copy is transmitted at CCITT-recommended
resolutions of 3.85 lines per millimeter vertically with four picture elements
per mm, 7.70 lines/mm with 8 elements/mm, and the other two possible
combinations of line spacing and resolution.

Modification improves D-type bistable circuit

The deterrent to high speed in conventional D-type bistable emitter-
coupled-logic circuits is the level-shifting circuit that cross-couples the
transistor pairs, claims E.V. Jones, who, when he was with Marconi Research
Laboratories, Great Baddow, Essex, devised a solution. He is now a lecturer
at Essex University, His concept may help give designers the 700-megahertz
to 800-megahertz clock rates they will need for the 140-megabit-per-second
and 565-Mb /s transmission systems being planned worldwide. Other poten-
tial applications include digitized television processing and computer inter-
facing.

Jones connects the whole circuit as an integral part of a feedback-latch
arrangement. The now centrally located output nodes are compatible with
the input nodes. Also, by moving the cross-coupling into the center of the
circuit and adding a pair of transistors, he essentially creates an output-
bufler stage to smooth out operation.
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struggle with their income taxes.

*“Using the television game
as a vehicle, Fairchild will be the
largest microprocessor manufac-
turer,” Corrigan believes. This cap-
tive F8 market will help lower the
processor’s unit price and make it
easier for the device to penetrate
new markets. In addition, experience
with the game and with the F8’s
n-channel process gives the company
a leg up in volume production of its
new high-speed 4-kilobit random-
access memory and its 16-k RAM as
well, he says. The company plans to
add the game to its European
assembly operations.

The next thrust will be in the

consumer end of the telecommunica-
tions market in products like built-in
recorders for telephones and time-
shared teletypewriter-transmission
systems, Corrigan says. That market
is beginning to take off in the U.S,,
but lags a little in Europe.

He rates the potential market for
Teletext and Viewdata systems in
Europe as a *“maybe” proposition.
Just in case, however, Fairchild has
built a Teletext-Viewdata decoder
that is based on the ubiquitous F8.
Downstream, Corrigan thinks that
the 65-kilobit charge-coupled-device
memory, which is slated for intro-
duction later this year, may help this
vast market.

West Germany

Two groups are developing radar-based
collision-avoidance systems for autos

Although still far from becoming
standard equipment on cars, radar-
based collision-avoidance systems
are under intensive development by a
number of electronics companies,
car producers, and automotive-
accessory makers in West Germany.
Bonn’s Ministry for Research and
Technology is subsidizing work by
AEG-Telefunken with Robert Bosch
GmbH on the one hand and 17T affil-
iate Standard Elektrik Lorenz AG
(seL) with Daimler-Benz on the
other. Moreover, one of Europe’s
leading vehicle-instrument makers,
vDO Adolf Schindling AG, is paying
for its own work on collision-avoid-
ance systems.

The AEeG-Telefunken/Bosch
system is based on pulse-radar prin-
ciples and—in contrast to many
systems developed abroad that use
frequencies around 10 gigahertz—
operates at 35 GHz. Further, the high
frequency makes for good reflection
from any kind of road surface and
also gives improved resolution.

The radar, designed by AEG-Tele-
funken, produces a beam of about
2.3°, and its acquisition range is
roughly 1.2 kilometers. Under 0
azimuth conditions, the system can
recognize an accident-warning trian-
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gle up to 60 meters away, a human
being as far away as 90 m, a Volks-
wagen Beetle at 250 m, and a truck
at 300 m.

After extensively testing a proto-
type system on a passenger car, the
two companies are building 10 addi-
tional trial systems. These are to be
tested by different drivers on trucks
and other types of vehicles to obtain
data under various traffic and road
conditions.

Alarms. In the AeG-Telefunk-
en/Bosch system, a small process
computer triggers acoustical and
optical alarms in various situations.
When an object is spotted, a yellow
light comes on. When the distance to
the object decreases to a critical
value, a red light blinks, and an
intermittent tone is sounded. A
steady tone and a steady red light
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