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One-chip multipliers aid signal-processing systems/93

~ Prototyping method eases breadboard design/ 104
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Sure, you've already made a smart dectslon, choosing netwarks over Uiserete
resistors. After all, the cost per resistor in & network package can be 40%
less; they require only 10-15% of the P C. boait space needed by aiscretes;
and component count is reduced as much as 95% with resistor networks.

But, when choosing a network suoplier, you should also considar thase points:

1. Bourns has the troadest network product line in the imdustry — over 1000
part numbers in all. And our standard DIP circuits range from simple pull-up
configurations ta Thevinin-equivalent ECL terminators and memory interface
circuits.

2. Bourns Krimp-Joint™ offers both a mechanica: and electrical boad that lap
or butt joint construction doesn't provida. The ‘ead is crimped ontc the net-
work efement and a high-temp, reflow-resistant solder is used to prevent
failure during wave solcering and in circuit thesmal eycling and vibration.

3. Bourns was the first manufacturer to offer a complete line of off-the-shelf,
super low profite SIPs w'th demonstrated automatic insertion capability.

These are the facts. So, now you can be even more* discreet” . We're sure you'll
specify Bourns Resistor Networks — direct or through your local distributor.

Send today for our new 1977 Resistor Networks Catalog.

TRIMPOT PRODUCTS DIVISION, BOURNS, INC.. 1200 Columbia Avenue,
Riverside, CA 92507, Telephone 714 781-5415 — TWX 910 332-1252.

"
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What would you get if you crossed
a rotary switch with a coded thumbwheel switch?

|
1

A NEW KIND
OF ANIMAL
- ALTOGETHER!

The shaft actuation of arotary switch . . . with the coded electrical output of a thumbwheel £nd bearing
switch. We call it Rotocode. You'll call it revolutionary! Ideal as a channel selector in CB, <
aircraft or marine radios and TV's. Perfect for iterm and price changing in vending machines.
Great for cuantity control in photocopy machinas. Versatile enough to be modified
and expanded to precisely the number of positions required . . . whether 1 or
23 or 40 or more. Modular design permits assembly of as many decks as
needed for specific function. Superb for programming virtually
any electronic instrumentation or equipment in place of :
conventional thumbwheel switches or . ! - Single-sided
multi-deck rotary switches. Y -2y rotating PC disc
i Contacts
tor single-siged PC disc

Y
Stationary noble
metal contacts

Contacts for back side of PC disc

Glass fllled molded Get all the facts on Rotocode—including this LED Read-

contact module out version that indicates precise position of the shaft
at all times. Just TWX 910-235-1572 ... or PHONE
312-689-7700.

CHERRY ELECTRICAL PRODUCTS CORP.
3608 Surset Avenue, Waukegan, lllincis 60085

SWITCHES and KEYBOARDS — Avallable locally from authorized distributors.
Circle 1 onreader service card



The advantages of
being tiny.

At Entran, we've solved most of the problems you Entran pressure tranducers can usually be
might encounter with pressure transducers by making  interfaced directly with scopes, recorders and
them tiny. And nowadays, tiny is the state-of-the-art. milliammeters.

Being tiny means you don't interfere with the Our transducers come complete and ready to
integrity of the system being measured. use. All you need supply is the excitation voltage on

Being tiny means less measuring surface tobear  two leads and read output on the other two leads.
loads, and a more compact solid state density with no All units give you direct linear output in millivolts/
moving parts. psi and read both static and dynamic pressures.

Being tiny means being insensitive to acceleration,  There's no need for charge or voltage amplifiers.
vibration and shock, so you get flat pressure readings, Calibrations are traceable to The National Bureau of

both static and dynamic. - Standards.

And, being tiny means greater handling ease in Wirite Entran Devices, Inc., 145 Paterson Ave.,
hard-to-get-at places. Which adds up to more Little Falls, New Jersey 07424. Phone: 201/785-4060,
applications flexibility. Telex 130-361.

Only 0.080 in diameter (that’s tiny), EPI-080.

This solid-state. pressure transducer is 0.080" in diameter, 0.25" in
length and occupies a volume of only 0.0013 cubic inches. Yet it gives
accurate static and dynamic pressure readings like the big ones do.
Its atomically bonded, diffused diaphragm with leads attached to the
non-active area make this device virtually insensitive to acceleration,
vibration and shock.

[ Typicar ranges [ 25psi 50 psi 100psi | 250psi | 500 psi
X LSensitivity nom. J' 3mV/psi | 1.8mV/psi| 1.0mV/psi | 0.4 mV/psi| 0.2 mV/psi
o P 4 [ Usefulfrequencynom. [ 25KHz | 30KHz | 40KHz | 60KHz | BOKHz

Excitation: 5V.  Qutputimpedance: 750 () nom. Repeatability: 0.5%.
Non-linear and hyst: + 1%. Resolution: infinite

- A -
 _J .
Must not be used in water
or corrosive medium.

Tiny but easy to handle, EPS-1032 $34000 : -ﬁ‘ﬁ

This easy to install pressure transducer is built with standard 10-32
UNF thread and is available in an optional M5 metric version. it gives
flat pressure readings static and dynamic, in 5 to 5,000 psi ranges to
as high as 90KHz. Has infinite resolution and is also insensitive to
acceleration, vibration and shock. Made of stainless
steel, and with its built-in “O" ring seal can be screwed
in just about anywhere. However, for corrosive or
water usage, order our “welded" version at $50.00 extra.

Typical ranges 5psi 50 psi I 106 r}sv 1 250 psi | 1000 psi
Sensitivity nom. 3ImV/psi | 2mV/psi | 1.2mV/psi| 0.5 mV/ psi|0.12 mV/psi |
Usefulfrequencynom. | 9KHz | 15KHz | 15KHz | 20KHz | 40KHz |

Combined non-linear and hyst: + 1% below 100psi, 2% 100 psi or above.
Excitation: 6V.  Output impedance: 250 () nom.
Repeatability: 0.25%. Thread length: 7/16"

Entran Pressure Transducers.

(Today, miniature makes sense.)

2 Circle 2 on reader service card Electronics/September 29, 1977
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Highlights

Cover: The electronic auto is here (almost), 83
Electronic engine controls are a must to
meet U. S. antipollution and fuel-economy
requirements, but they are only part of
Detroit’s plans. Other evolving electronic
systems include multiplexed setups for inte-
grating the various sensing, control, and
display subsystems and—eventually—ra-
dar-controlled cars.
Cover photograph is by Joe Ruskin.

ITT units cooperate on digital switch, 72

The new pulse-code-modulated electronic
switching system from ITT-Europe is the
product of centralized development by the
firm's various national units. A contender for
use in the digital-switching phone networks
expected to predominate worldwide, Sys-
tem 12 will be produced cooperatively.

Digital multiplexer speeds signal processing, 93
Real-time signal processing, long the fief-
dom of analog methods, is falling under the
sway of digital techniques. The impetus:
new devices such as the multiplier chips that
speed the complex operations needed for
the digital treatment.

Anyone can play, 104

Assembling a complex breadboard can be
easy with a methodical approach that
accounts for parts layout and power distri-
bution. The key Is an updated version of the
bus bar called the power distribution
element.

In the next issue . . .

Designing with mechanical filters . . . an
update on computer-aided design . . . delta
modulation is ready for the big time.
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Publisher’s letter

The Soviet Union, most Moscow
watchers agree, is quite a way
behind the United States in applying
electronics to national needs. There
is no question, indeed, about the
consumer electronics sector, where
annual production of color television
sets, for instance, accounts for only 1
million out of a total of 8 million Tv
sets, none of which boasts integrated
circuits. In telephones, too, the
Soviet Union is lagging, and it is just
beginning to modernize its skimpy,
decades-old system with electronic
exchanges—but the first ones have
had to be imported, from Britain.

The military area, to be sure, is
where the Russians are doing their
lion’s share of electronics spending.
They are not, however, telling the
world much about their technolog-
ical successes—and nothing about
their failures, if any.

It was not an easy task, therefore,
that we handed to Peter Hann,
Moscow bureau chief for McGraw-
Hill World News, when we asked
him to report and write a profile of
the Soviet Union’s electronics ef-
forts. For a view, then, of how
Russian electronics endeavors are
faring, turn to page 77. You’ll find
details on the Soviet-sponsored
Comecon computer development
program and some news about the
country’s communications satellite
plans, among other things. One thing
you won’t find, though, is a feeling
that the Soviet Union is about to
close the technology gap. Indeed,
reading between the lines, one might
conclude that the gap is widening,.

Breadboarding a new circuit almost
always starts out one way and,
after all the changes and second

thoughts, ends up as quite a complex
assemblage of parts and interconnec-
tions. Then comes another headache:
converting the prototype into pro-
duction-line boards. One answer to
these design hurdles is the bus-bar
concept detailed in the article that
begins on page 104.

Bernard Carey, author of the arti-
cle, has been developing an under-
graduate laboratory course in com-
puter system design for the last two
years. He was interested in finding a
low-cost method for breadboarding
microcomputer-based systems.
Along with low cost, he wanted a
physically and electronically reliable
system that untrained students could
casily apply. In the course of his
investigation, Carey tried all the
commercial breadboarding types and
found them wanting,

Then, Carey was asked by Rogers
Corp., Rogers, Conn., to analyze a
Mostek dynamic memory board that
used the company’s printed-circuit
bus bars as power distribution
clements. As he analyzed the elec-
trical characteristics of the Mini-
Bus, Carey realized its potential for
breadboarding microprocessor cir-
cuitry.

A group of graduate students,
including co-author Harry Gross-
man, built the first low-cost bread-
boards based on the bus bars and
Vector boards and compiled the data
discussed in the article, Now this
method is in regular use in the
computer lab at the University of
Connecticut.
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a multi-output*
power supply

KEPCO

a convenient bench-top power supply
offering voltage/current combinations
required for IC’s and microprocessors

*0 to 6 Volts, 5 Amps and 0 to + 20 Volts, 1 Amp each

M ePCO POWER SUPPLY

Call your local Kepco rep for a demonstration or write Dept. AZF-14. K E p C D@
N ——C—

KEPCO, INC. - 131-38 SANFORD AVENUE - FLUSHING, N.Y. 11352 U.S.A. - (212) 461-7000 - TWX #710-582-2631 - Cahle: KEPCOPOWER NEWYORK

Circle § on reader service card




CAN YOUR POWER SUPPLY
RUN THE GAUNTLET?

EARLY FIELD FAILURE
MTBF per MIL-HDBK-217

All units burned in at
factory |

NOISE
EMI
MIL-STD-461A

fy HUMIDITY 100% RH
¥ MIL-STD-810B
Method 506 & 507
Procedure 1

ALTITUDE
Vacuum

A MIL.STD-810B
i Method 500

§ Procedure 2

EXPLOSION ¥gIA-LAS(I;EENT
MIL-STD-8108' 180 VAC
J yr%tcheoddun?lll MIL-STD-704A
i e Category B

S

VIBRATION *+30G

v >,

ﬁ_ MIL-STD-810B
§ < Method 514
‘*f.‘\; {Procedure 1

NR,

SHOCK 300G 7
MiL-S8-901C -

HEAT 100°C
MIL-STD-810B
Method 501

Procedure 2 \
Hammer Blow

\\ THE )

L L

F L Pl Ly
i g e
A L, e =~ coLp -s54°C
M N MIL.STD-8108

Method 502
Procedure 1

SAND & DUST
MIL-STD-8108B
Method 510
Procedure 1

Abbott’s hermetically sealed power supplies have run this gauntlet many times.
Each and every unit is subjected to rigid quality control procedures and extensive
testing at our factory to insure that it will pass the most important test — your
gauntlet.

Please see pages 1836-1848 of your 1976-77 EEM (ELECTRON ENGINEERS MASTER Catalog) or pages
676-682 Volume 2 of your 1976.77 GOLD BOOK for information on Abbott Modules.

Send for our new 60 page catalog

GENERAL OFFICES
5200 W. Jefferson Blvd.
Los Angeles, CA. 90016
(213) 936:8185

Telex 69-1398

EASTERN OFFICES
1224 Anderson Ave.
Fort Lee, N.J. 07024

(201) 224.6900
Telex 13-5332

ERCN-NNEM transistor ]
LABORATORIES, INCORPORATED
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Readers’ comments

No ground

To the Editor: A potentially trouble-
some error appears in my schematic
(Fig. 1) [**“Wideband preamp and LsI
pair form high-quality counter,”
Sept. 1, p. 108]. The left side of S,
should not be connected to ground.
The ICM 7207 contains an internal
pulldown, and closing S,, would
short the power supply.

I have also noted that some of the
ICM 7207s tested require a resistor
of 1 to S kilohms from pin 12 to V+
in order to scan the display.

James A. Mears
Dallas, Texas

Maintaining balance

To the Editor: For Mr. Nissink’s
bias-current network [*“Bias-current
network improves sample-and-hold
response,” Sept. 1, p. 111] to be
effective, the LM307 would have to
be individually selected to have
nearly equal bias currents. The bias
offset of this op amp is 50 na maxi-
mum, with no minimum specified
bias current. This means that the
bias current in one input could, for
example, be 1 na while that in the
other input is 51 na, in which case
Mr. Nissink’s circuit wouldn’t help
much to minimize drift. Neverthe-
less, his idea is deucedly clever.
D. Hileman
Woodland Hills, Calif.
8 According to Bruno Walmsley, appli-
cations engineer at RCA, bias currents at
the inputs of the LM307 are almost
always balanced to within 5%. The
condition cited by reader Hileman
would be extremely unlikely.

Association vs union

To the Editor: Perhaps I am misin-
terpreting Mr. Pereda in Readers’
Comments [Sept. 1, p. 6], but he
appears to advocate unions for the
protection of mediocrity in engineer-
ing. ...

I don’t know anything about the
activities of the American Medical
Association and I doubt that they
are a union in the sense that most of
us think of unions. Perhaps a similar
organization for engineers would be
very beneficial. . ..

Craig West
San Jose, Calif.

Electronics /September 29, 1977



9 How did we come up with
The world’s on \'/ the OP-08 and OP-12?
® © How did we do it?t By being fulssitt;ar. By
using our proprietary ion-implantation
meISIon lOW'power and E;Jener-F;apptrimm)?ng roc%sses. gy
careful design: completely balanced
o am S’ input stage and second stage, and
o groprietary output design to drive a

Kohm load. By careful fabrication.

PMUI’s OP-08 and OP-12, G een

When you have to go quality and
Eerformance all the way, it's good to

now that PMI's OP-08 and OP-12 are
available —on your distributor’s shelf —
right now.

When you have one of those demanding
applications —like a piece of precision
portable or space-bound equipment—
you've probably hankered for an op
amp that would give you lower offset
voltage and lower offset voltage drift
than the 108A. And, while we're at it,
better overall specs.

By George, we've got it.

Hybrid Designers: You can
order the OP-12 in chip form.

If you'd like to get your hands on an
OP-08 or an OP-12, just write us (on
your company’s letterhead) and we'll
send a sample and a data sheet. Be

, ) ) |
Anr}'mggrsaﬁgeljrr‘gﬁggsur [ glad to, in fact. After all, when you
VS. TEMPERATURE ' make the only chip of its kind, it pays
=TT ' T to advertise.

[
[_i I_) DP-08 ONLY

05¢

—From the people
who made

ob— 1 1 1 | 1 |
-55 —35 —15 5 25 45 65 85 106 125
Temperature, °C

L —_— — —d

PMI's new OP-08's and OP-12's are
the only precision, low-power, low-
input-current op amps on the market.
They are pin-for-pin replacements for
108A's and 308A’s in all applications
to give you even better performance.
Here are the key specs:

Offset voltage of the OP-08 and OP-12
is three times lower than the LM108A.
Voltage drift is two times lower. CMRR
and PSRR are at precision levels.

Bisl 1+ 1

§ : 1 | = Precision Monolithics Incorporated

3 . 1500 Space Park Drive

5 5 — Santa Clara, California 95050

S L Telephone: (408) 246-9222

e TWX: 910-338-0528

S S— — Cable: MONO ®
g ,\ | S S S

And for batteBI and solar-powered R
systems, the OP-08 and its internally- s rervice & 23
compensated twin, the OP-12, each cirle readlr service #.236

drive a 2kohm load — five times the For information on the internally

compensated 0P-12 in chip

output current capability of the 108A form circle reader service # 237
and 308A.
| T — - — 1 Yi T
| Electrical Characteristics Vg = 15V OP-08A/0P-12A l 0P-08B/0P-128B 0P-08C/0P-12C ‘
0P-08E/0P-12E 0P-08F/0P-12F 0P-08G/0P-126 [
. — - B ! ]
_Paramgtgr_ | Min Typ ) Max__l_Min Typ Ma)f !Vlin Typ Max 1[ Units
Input lﬂfs.et \(ollage - = 0.Q7 QIS | - 0.1'8 ] 0..3.0 * - J.ZS }.07 | Vm'V_ |
Offset Voltage Drift - - 05 25 | - 10 385 | - 15 10 | uv/°C
Input Offset Current |- 005 020 | - 005  0.20% | - 008 050 _{ nA ‘J
_Input Bias Current |- 0.80 20 | - 080 20" | - 10 50 | nA |
“Outout Voltage Swing R, —2K | <10 =12 - [ =0 =12 - [ =0 £12 - [V
Common Mode Rejection Ratio | 104 120 | 104" 120 - | 84 ne - | d8
| Power Supply Rejection Ratio 1 104 120 = 104* 120 - | 8 116 - | dB
| Power Consumption - 9w [ - 9w | - 12 2 | oW

*For OP-08B/08-12B
Electronics/September 15, 1977 7



Want 90
DVMss
for 90 days?

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

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

Circle 8 on reader service card

Call

Get our

FREE k|
Catalog ¥

Continental

Rental/s

Div. Continental Resources, 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) 638-0454;

Santa Clara, CA (408) 735-8300.

News update

Gas-discharge display terminals
have taken a giant step toward direct
competition with cathode-ray-tube
types in military computer peripher-
als. This comes with first deliveries
this month of “second-genecration”
gas-discharge, or plasma, terminals
from Interstate Electronics Corp. of
Anaheim, Calif. [Electronics, Feb.
17, p. 91]. The PD 2000 terminals
are for Systems Development Corp.
in nearby Santa Monica and will be
integrated into a telemetry informa-
tion processing system for the Air
Force’s Space and Missile Test
Center at Vandenberg Air Force
Base, Calif.

The plasma display has been the
leading candidate to succeed the CrT
ever since the first commercial gas-
discharge panel was introduced in
1971. Yet terminal manufacturers
were slow to adopt it, largely
because the discrete circuitry needed
to drive the display was too complex
and expensive. But now that Inter-
state has incorporated microproces-
sors and other ics in its designs, the
picture for plasma terminals looks
much brighter.

The ruggedized PD 2000 and a
commercial-grade PD 1000, both
available now and selling for
$10,000 and $8,900 respectively,
“are priced at a level competitive
with CRT-based terminals of like
performance,” claims Sid Wing,
Interstate’s computer products mar-
keting manager.

Weighing less than 50 pounds and
occupying less than two cubic feet,
both models have a maximum writ-
ing speed of 8,333 characters/second
for a 5-by-7 character. They come
with such standard features as dual-
font, upper- and lower-case alphanu-
merics, full graphics capability, in-
terface keyboard, and control
command functions for over 70
different commands.

In addition to the sDbc contract for
26 PD 2000s at a cost of over
$300,000, Interstate has orders for
several other PD 1000s and 2000s.
However, it has orders approaching
400 units for a new fully militarized
model that can be mounted in a half-
rack, the PD 3000, to enter full
production after Jan. 1, 1978.

Bruce LeBoss
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Control System with
Full Automation Guarantees
Quality and Uniformity
of Products.
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Miniature lamps: Sub-miniature lamps:
Various base caps: All other parts for lamps: |
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For further information and your problem settlement
ontact mmediately

|
I
‘ SAKATAMANUFACTURINGCO.,LTD.

14-12, 3-Chome, Hatanodai
ahlnagawa ku, Tokyo, 142, Japan
Cable Address: "SAKATABASE" TOKYO.

L Tel: (03) 781-6078
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With new solid-state options ..

RCA helps you

make discoveries
in power design.

New devices. New packages. New parameters.
All from the Powerhouse, yoursource forthe widest
choicein SCRsand Triacs. They offer youthelatest
ways to improve design, reduce costs and in-
crease performance.

A new way to heat. Solid-state induction heating
is now entirely feasible, thanks to our new 40A
asymmetrical SCR (ASCR). The RCA S7310 gives
you 40 kHz frequency, high voltage and current.
Plus high di/dt and dv/dt capability. No need for
50/60 hertz transformers and other bulky parts

A new way to switch. Now you can design-out
some oftheproblems
you've had with big
dc relays—such as
too much cable bulk
in cars. Use our new
plastic G4000 Series
gate turn-off SCRs
(GTOs)—they can
switch up to 15amps
with as little as -6V
gate turn-off voltage.

A new source for
the C106. This popu-
lar 4A generalpurpose
SCRand correspond-
ing sensitive-gate
triac are now available
from RCA. In the
economical, easily
mounted 3-lead
Versatab package.

New design flexibility for you. From RCA.

Vorom It lgt

Family ()] (A) (mA) Description Pkg.
$7310 50-600 40 50-100 gg‘sﬁt Asymmetrical T0-48
(4000 50-400 15 3 Gate Turn-off SCR T0-220
$860 54-600 100 200 Gen. purpose SCR %" stud
$5800 101)-600 5 50 Fast switching SCR T0-220
C106 15-600 4.0 0.200 T0-202

4 amp gen. purp
SCR

T2320
T6000

50-400 25
5D-600 15

T0-202
T0-220

3-40
10-50

Sensitive-gate triac
Gen. parpose triac

A new source for circuit ideas. “Power Options
from the Powerhouse” is a new designer’s guide to
the selection of optimum
RCA solid-state devices
for power circuits. It's
arranged by application,
with over 40 circuits
shown. This makes it
easy for you to choose
the type best suited to
the job.

For your free copy,
contact RCA Solid
State headquarters in
Scmerville, NJ; Sun-
bury-on-Thames,
Middlesex, England;
Quickborn 2085, W.
Germany; Ste.-Anne-
de-Bellevue, Quebec,
Canada; Sao Paulo,
Brazil; Tokyo, Japan.

RCA Power experience
is working for you.
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8-bit
DAC's that
think

otherwise.




They come in 8-bit packages. They The new industrial converters,
ost an 8-bit price. We keep telling every- Am6070/71 can be used in servo con-

ne that theyre 8-bit DAC’s. There’s trols, digital recording, microprocessor
nly one problem: they don’t think so.  oriented control systems, data trans-
hey think theyTre 12-bit DACs. ceivers, data acquisition and control,

industrial controls, measurement, auto-
Advanced Micro Devices announces ~ mation and pollution monitoring. Wow!
. new family of 8-bit, companding D/A Plus Advanced Micro Devices, being
Sonverters: Am6072/73 for telecom- the helptul and thoughttul servant we
nunications systems, and Am6070/71  are, supplies a complete package ot
or industrial control systems. (Am6070  supporting components for our com-

nd 6072 are built to y-law specifica- panding converter systems. (Neat stutt

ions; Am6071 and 6073, to A-law.) like Sample/Hold LF398, successive
“Their logarithmic transfer function approximation registers and comparators.)

onsists of 15 linear segments, or chords. And, we're the only guys who do.

\ particular chord is identitied with a The Am6072/73. Pertfect tor your

ign bit input and three chord select low-cost telephone system. The

nput bits. Am6070/71. Perfect for your industrial
Each contains 16 uniformly spaced control problems. You pay for 8-bits, but

inear steps determined by four step you get 12-bit capability, plus everything

select input bits. This gives you a dy- else you need, all under one roof. Send

ramic range of 72db—the same as a for the applications note. Just ask for

[2-bit linear converter! the 8-bit DAC’s that think otherwise.

Advanced Micro Devices

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

e\

Advanced Micro Devices. Inc. ® 901 Thompson Place. Sunnyvale. California 94086  Telephone (408) 732-2400
Distributed nationally by Hamilton/Avnet. Cramer and Schweber ®
Distributed regionaily by Arrow. Bell. Century. Future, RAE and Sheridan
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Editorial

Gearing up for the auto market

Semiconductor makers have long looked
wistfully at the automobile industry as a huge
untapped mass market for their products.

And no wonder. Take 10 million vehicles

and multiply that figure by dozens of integrated
circuits—now including microprocessors,

their necessary add-on memory, and custom
input/output chips. Then do that multiplication
every year, inserting the relevant cost per
device, and you come up with one of the most
enticing long-term markets ever created.
What’s more, the fast-paced history of
semiconductor development is full of cases
where the technological progress achieved

in meeting one market’s needs has led to
widespread growth in many other fields as well.

It is hardly a surprise, then, that the
semiconductor makers are eager for Detroit —to
say nothing of the other auto capitals of the
world —to make the big jump to electronic
controls. For years, they have been tempted
by all sorts of talk about antiskid braking,
ignition spark-timing controls, and indeed,
by a whole new world of microprocessor-based
vehicle-control systems.

It is no surprise, either, that they —the
pacesetters in electronics technology —have
been impatient with the auto industry’s
tradition of slow, if not quite glacial, movement
toward change. Where five months might be
the lead time to develop an important new
electronic device, five years is more likely to
be quoted when an auto executive is asked
how soon some major change is likely to show
up in cars.

The Federally mandated gas-economy and

12

emission-control regulations, however, are
forcing Detroit into a higher gear. Yet, with
a track littered with advanced-technology
failures and ahead-of-their-time nonstarters,
the auto industry has every reason to be
cautious in how fast it applies technological
advances from other fields.

Over the long run, too, semiconductor
manufacturers may end up appreciating
Detroit’s step-by-step approach to letting
integrated circuitry transform the car as we
know it today. After all, it would be hard to
recover from the black eye caused by the
failure of premature, hastily designed electronic
controls. Then, too, electronic controls might
work just fine right now, but suffer a setback
with the public if, say, sensing elements were
not yet up to the job.

Functionally, electronic controls are up to
the job. Yet to be resolved, however, are some
problems peculiar to the automobile itself.
One big need, of course, is for a fail-soft or limp-
home capability so that motorists can drive,
however slowly or inefficiently, to a repair
shop. After all, even with 40,000-mile tires,
the spare is still there in the trunk. Another
important consideration, too, is the retraining
of mechanics so that they can service cars
that are going to be more dependent on
electronics every year.

The real challenge to the electronics
companies that hope to cash in on the
automobile market is not producing the
devices. The challenge is making them work
so reliably that they are virtually invisible to
drivers.

Electronics /September 29, 1977



IE MEANS ATE

We’re the only ones with
Field Proven Capabilities

in High Speed
Dynamic Testin

"The difference in software is the difference in testers.”

AXIOMATIC

IE’s automatic test system software is truly state of the art, More im-
portantly, it is field proven for high speed digital/hybrid test applications”

FEATURES

*Computer-Aided Dssign Capability «On-Line Editing Capability
«Time-Domain Digital Circuit Simulation «Computer Guided Digital Probe
*Atlas Programming Language sComputer Guided Analog Probe

IE'S FLEXIBLE AUTOMATIC TEST SYSTEMS
OFFER THE FOLLOWING FEATURES:

® REAL TIME HIGH-SPEED DIGITAL . . .for testing
complex, mncroprocessor-based digita! assemblies
with mulitiple programmable data and strobe rates

® REAL TIME DIGITAL INTELLIGENT PROBE . . .
probe clip permits location of faulty components
while functioning at high-speed data rates.

® REAL TIME ANALOG INTELLIGENT PROBE . ..
analog probe permiis location of faulty components,
while unit under test is being exercised with dynamic functions,

» SOME OF OUR USERS WHO HELPED
® REAL TIME SIMULATOR . . .minimizes test programming casts US PROVE IT ARE:
and capable of simulating microprocessor assemblies with one

nanosecond resolution NCR . « o s ot wepee s BTimes

' ITT = o v vovateis sane s sie. 12°Times

@® EXTENSIVE ANALOG CAPABILITY .. .stimulus and measure- Western Electric - « + « =+« + « 10 Times
mer.t devices which cover an extensive amount of analog Xergx « « » vl s e e 13 Times
capability are available in the |E system. Siemens. « « -« s+ e v oo 9Times

RCA «+++vsesessvess 3Times
® INSTANT FIELD SERVICE . . .both hardware and software Burroughs « + o« « + « « =+ » <+ 2 Times

instantly serviced via telephone modem hookup. Exclusively by Hamilton Standard+ + »« « + + « 2 Times

1E . .. matched by no one. Spey}y Rand -+« «+«vv v+ 2Times
IE‘s automatic test systems are unrivaled for cost effective solutions to the most demanding Goutd + » « 7w s e s v Se wve o 2Times
test requirements, |f you have complex testing requirements for dipital, analog or hybrid
assemblies, including microprocessor-based products, [E will define the most cost effective
solutions, Write or call: Walter Mitchell, senior vice president, Instiumentation Engineering,
769 Susquehanna Avenue, Franklin Lakes, New Jersey 07417, 207-891-9300.

Instrumentatlon'

Engineering Whlle others are talking,
D we're doing it.
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COME ON
UP TO...

“SIL-PADS 400"
THE SUPERB
SOLID STATE
HEAT SINK
INSULATORS . . .
TEST 'EM!

UL
FILE
#ES8150

Overcome your heat-sink problems
by using “SIL-PADS 400". Eliminate
messy grease and fragile mica or
plastic film by using this exclusive
development of the Bergquist
Company.

“SIL-PADS 400" are thin but tough
layers of thermally-conductive sili-
cone rubber and fiberglass
(laminated together). Cut-through,
tearing, and breaking problems are
gone. Assembly time is reduced; no
more solder contamination; consis-
tent heat transfer performance.

“SIL-PADS 400" are successfully
used in thousands of applications.

Many standard configurations;
also custom capability.

FREE SAMPLES,
TECHNICAL DATA,
and LITERATURE!

BERGQUIST CO.

4350 WEST 78TH STREET
MINNEAPOLIS, MN 55435
(612) 835-2322

TWX 910-676-2423
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Questions of organization face
new EIA chief McCloskey

Even before Peter F. McCloskey
takes over as president of the Elec-
tronic Industries Association on Oct.
1, the 42-year-old lawyer is looking
for answers to some important ques-
tions. What kind of structure is most
viable and most sensible for the
Washington-based association of
electronics manufacturers is the
leading one.

Right now, EIA’s eight divisions
reflect the interests of many differ-
ent businesses, ranging from citi-
zens’ band radios to electronic
warfare. The issue of whether the
varied and often unrelated interests
of member companies might be more
effectively served by a looser federa-
tion giving the divisions greater
autonomy is one of long standing.

Participation. In addition,
McCloskey is asking how the Eia can
get more of its 280 member compa-
nies to participate at sufficiently
high management levels so that, as
he puts it, “policies are shaped by
the policies of the companies and not
the personalities of the people.”
Finally, he wonders whether the
association can *“pump some life into
its Solid State Products division,”
which began to collapse when Texas
Instruments Inc. quit the association
in the summer of 1972,

McCloskey, who had been presi-
dent since 1973 of the Washington-
based Computer and Business
Equipment Manufacturers Associa-
tion, says he is assigning a high
priority to restoring the association’s
role as the leading semiconductor
manufacturers’ association. Could
this lead to a merger with the young
Semiconductor Industry Association
recently formed in California [Elec-
tronics, April 14, p. 50]? Too early to
say, McCloskey responds, adding,
“something like that might develop
further down the road.”

Relaxed and tanned, Pete
McCloskey speaks with the soft
reasonableness common to Wash-
ington lobbyists, a quality that
should help him within the Ei1A as
well as on Capitol Hill. He is a

Priority. McCloskey hopes to restore EIA as
the leading semiconductor association.

believer in the general need to recog-
nize and respond to change. An asso-
ciation, he says, can be viewed “as
almost a living organism that has to
adjust or adapt” to changing condi-
tions in society if it is to survive,
much less succeed.

More contacts. On the issue of
increasing high-level corporate par-
ticipation, he will begin by increas-
ing contacts with members “to
ensure that they are getting a
perceived value” for their dues
dollars. But, he adds, companies
must recognize “that this is a two-
way street, and that their representa-
tives [at the association’s meetings]
must be in communication with the
top management of the company” if
the Ela is to be effective.

Seligman guides Data General
to the small-business users

No single company dominates the
market for small-business computer
systems, says Lawrence Seligman,
recently named director of the new
Small Business Systems Develop-
ment Group of Data General Corp.,
Westboro, Mass. That fact makes
the 35-year-old former design engi-
neer sanguine about the prospects
for the minicomputer maker, with
net sales last year above $160
million, to capture a goodly chunk of
the huge business market.

Of course, there are other reasons
too. “We have the basic hardware

Electronics/September 29, 1977



| "Hodak helped us set up
a reprographics program
that could save us more
than 00000 a year.

Dennis Thurgood.
Document Control Manager,
€IMCO PMD Division,
€nvirotech Corporation,

Salt Lake City.

“EIMCO PMD is a leading manufacturer
of pollution control equipment. Since much
of this equipment has custom engineered
features, we generate more than 2,000
drawings a month.

“We started working with Kodak back in
1973, expanding our microfilm capabilities.
Most recently, we set up a reprographics
center with a Kodak Startech processor.
Doing the photoreproduction work internally
has resulted in substantial dollar savings.

“Also, we have increased the individual
drafter’s capacity. Before, he was doing a
basic pencil-to-paper operation. Now he
comes to us and says, ‘| need to get from
here to here, can you help me?’ And we can.
Scissors drafting, opaqguing, second origi-
nals via blowbacks from microfilm are all
part of our capabilities. Making the drafter
more efficient is probably the major justifica-
tion for the installatian.

“And it's certainly paying its way. We
figure we'li save more than $100,000 a year
for the next five years. We've reduced cost
by doing photoreproduction work internally;
saved drafting time through reprographic
techniques; and we've gotten our files under
control with microfilm.”

Reprographics can help you, too.

Send for more details about EIMCO'S
use of reprographic techniques, plus a
complete listing of Kodak procucts and
other applications. Write: Eastman Kodak
Company, Graphics Markets Division,

Dept. R04803, Rochester, NY.14650.

VERSATILITY IN
REPROGRAPHICS

(S
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Pulse withstand
capacitors
for colour TY.

o015 |<r-
1000- |2
Suw

WIMA FKP 1

Polypropylene film and extended
foil electrode capacitors
encapsulated in cast resin.
Self-healing properties.

Suitable for sharp-edged or
short rise time pulses in
thyristor deflection circuits.

WIMA MKC 10

Metallized polycarbonate capac-
itors. Particularly suitable for
stringent pulse and surge condi-
tions. Low power factor at high
frequencies. Self-healing
properties. Plastic case design.

WIMA MKP 10

Metallized polypropylene
capacitors in plastic cases.
Self-healing properties. Suitable
for both high current and pulse
circuits owing to low dielectric
losses.

e Other special capacitors
in metal cases.

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

o Suitable for advanced solid-
state equipment.

o For professional

electronics. ®

WILHELM
WESTERMANN ™~

Spezialvertrieb Elektronischer
Bauelemente

D-68 Mannheim 1

Fed. Rep. of Germany
Augusta-Anlage 56
P.O.Box 2345

Tel: (621)408012
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Write for our new catalogue.

People

and software we’ll need already in
the Data General product line,” he
says. “It’s my job now to plan our
product mix and to adapt our equip-
ment to the needs of the business
market.”

The first move has already been
made. As head of the Systems
Products organization, Seligman,
who joined Data General in 1969,
helped bring to market the CS/40
business system priced in the
$30,000 to $80,000 range (Electron-
ics, May 26, p. 52). “But we have to
go after a wider market,” he says,
although he declines to talk specifics.
*“Conceivably we’ll be adapting our
small microNova microcomputer
and our large Eclipse line to small-
business applications.”

Cobol. A strong selling point for
his firm, according to the articulate
Seligman, will be the interactive
Cobol language introduced with the
CS/40. He points out that Cobol is
the most widely used language in
business data processing, but the
interactive version has been avail-
able only on much more expensive
systems. Its appeal is that it allows
real-time transactions, such as order
entry, instead of depending on batch
processing to do the job. “An inter-
active computer cuts down on the
busy work of card punching and
other nonproductive steps required
for batch operations.”

Seligman feels that the human
engineering applied to the Data
General hardware to adapt it for the
commercial market will be crucial to
his group’s success. This work is
much more than just dressing up the
equipment in a new package. “For
the CS/40, for example, we needed a
cathode-ray tube terminal more
suited to the operator,” he says. “So
we came up with one that both
swivels and tilts.”

But his group will concentrate on
adapting the company’s general-
purpose products to make them
easier for small business customers
to use. “We don’t want to reinvent
the wheel,” he says, “and we don’t
want to disrupt the factory” to
produce substantially different
products from those the company
already has.
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New buffered plotter
presents data
in 4 colors,remotely

This new, programmable,
microprocessor-based 7221A Graphic
Plotter from Hewlett-Packard produces
low cost, multicolor and high quality
graphic plots from remote processing
facilities.

IN THIS ISSUE

product advances from Hewlett-Packard

). P
tics mi

Convenient and flexible operation of
the terminal plotter is achieved through
high-level commands designed to reduce
the cost of data communications.

A built-in buffer allows the 7221A to
store approximately 1150 eight-bit data
bytes and can be expanded to 3080 bytes
as an option. This saves time share com-
puter and transnission costs since the
computer no longer has to wait for the
plotter to execute instructions. Portions of

SEPTEMBER 1977

the buffer storage can also be reallocated
1o store up to 64 user-defined macro-
instructions. These can be frequently
used shapes, such as a logo-type, and can
be invoked at any time by a single com-
mand.

Six resident character sets, including
three European and Latin American
sets, and miscellaneous mathematical and
centered symbols with program control of

(continued on third page)

First SOS P product e Extensive triggering in new logic analyzer e Interactive graphics terminal



Easy-to-use and flexible, the 2648A
allows the user to explore new concepts
and try out new ideas in two or three
dimensional picture representations. The
terminal’s many advanced features make
these representations easy to achieve. For
example: the display-refresh technology
enables users to erase and modify the
display selectively, without having to
redraw the entire image. This feature
minimizes user’s waiting time and CPU
overhead, while reducing
communications costs when working with
a computer network.

Raster scan technology gives the
terminal a continually bright display that
is easy to read even in well lit work areas.

Not only can the terminal generate
sophisticated graphics, it also has those
characteristics of HP’s data entry and
communications terminals that make
programming so much easier. And, dual
mini cartridges provide mass storage
capability.

Even with little or no programming
knowledge, you can Auto-Plot tabular
data automatically. Enter your data
parameters on the keyboard; a single
keystroke plots the data instantly.

Hardware Zoom and Pan allows any
portion of the graphics memary to be
magnified up to 16 times. Concurrently,
users may pan any portion of the
magnified display not in the viewing
window.

With the Rubber Band Line, trial
graphics can be performed without CPU
intervention. The user can draw a line to
any length in any direction between a
selected point and the cursor.

Added visual dimension to graphics is
achieved through Rectangular Area
Shading which enhances the shading of
parts and assemblies, and facilitates
differentiation of similar bar graphs.

Graphic Text Composition allows the
user to select a character size, direction
and slant within the graphics memory.
This can be especially useful for labeling
axes and adding notes or comments to the
picture before it is committed to a hard
copy device.

For more details, check G on the HP Reply
Card.

Spectrum analysis with
100 or 300 Hz resolution
with new option

For high resolution in microwave signal
analysis, the HP 8565A Spectrum
Analyzer (10 MHz—22 GHz) is offered
with 100 Hz and 300 Hz resolution
bandwidths as a new option. These are in
addition to the instrument’s 1 kHz to 3
MHz bandwidths. The 100 Hz resolution
performance is specified to 8.5 GHz and
usable to 12.9 GHz. Measurements at 22
GHz can be made with 300 Hz resolution.

Higher resolution results in 10 dB more
sensitivity, giving the 8565A analyzer an
amplitude range of —120 to +30dBm, 70
dB dynamic range, and internal preselec-
tion from 1.7 to 22 GHz. And it’s easy to
use—most measurements use just three
controls, and there are LED displays in
the CRT bezel presenting all pertinent
control settings.

For technical data, check O on the HP
Reply Card.




The new Hewlett-Packard HP-92 is a
briefcase-sized, financial calculator,—
with printer and display. It offers time
savings with its preprogrammed functions
for institutional investors, financial con-
sultants, and other professionals examin-
ing investment alternatives.

The HP-92 Investor solves problems
involving time and money. Compound in-
terest. Annuities. Balloons. Internal rate
of return for 30 uneven cash flows. Net
present value. Bonds and notes. Three
kinds of depreciation.

The printer on the HP-92 gives you the
answers quickly and quietly—with de-
scriptive labels.

New remote terminal plotter

size, slant and direction, combine to pro-
vide flexibility and application throughout
the world.

Automatic selection of any four colored
pens, through program command or front
panel control, permits multi-color plotting
which proves extremely useful in applica-
tions where traces are hard to distinguish
or interpret.

Over forty different instructions, in-
cluding automatic pen selectability, are
built in to simplify programming and in-
crease communications efficiency. Point
digitizing, labeling, character sizing,
programmable graph limits, rotation, and
single command arc and circle plotting are

The HP-92 will fit into a standard brief-
case and can operate from the recharge-
able batteries inside its case. Instant
financial analyses are available whether
you're at vour desk, in a boardroom, even
traveling across the country.

The HP-92 Investor solves complicated
“real world” problems: time and money
calculations; discounted cash flow
analysis; percent functions; amortization
and depreciation schedules; bonds and
notes computation; and statistical func-
tions.

For more details, check B on the HP Reply
Card.

some of the standard instructions.

PLOT/21 user level software support is
available for a number of systems and
timeshare services. Interface is RS-
232C/CCITT V.24 asynchronous serial
ASCII, with eight switch selectable baud
rates from 75 to 2400 baud.

Excellent line quality and repeatability
is retained at all 36 pen speeds, from 1 to
36 cny/s. This results in precise, easy-to-
read graphic plots suitable for reports and
presentations as well as your more mun-
dane data and graphic needs.

To see more examples of four-color plots, -

check M on the HP Reply Card.

GHz pulser system for
advanced digital design
meets your growing needs

Hewlett-Packard’s new 8080 system
produces precision 300 ps pulses with re-
petition rates from dc to 1000 MHz. This
flexible system is also a digital data
generator, producing 16, 32, or 64-bit
serial words at up to 300 megabit rates.
The 8080 gives you the stimulus
capabilities you need for multi-hundred
megahertz research and development—in
integrated circuits and digital system de-
velopment, telecommunications research,
and fiber optic design.

The system is modular; you choose just
the functions you need from a range of
pulse and word generating modules.
Should testing requirements change, you
can easily expand or reconfigure your sys-
tem to keep it tailored to your application.

Starting simply, for example, with a
repetition rate generator and output
amplifier, you have a GHz clocking source
for subnanosecond logic systems. 300 ps
transition times, ECL pulse levels, exter-
nal triggering, and synchronous gating
guarantee high performance and wide
applicability. Later a delay generator/
frequency divider and a second output
amplifier can be added.

For details on this versatile new stimulus

system, check Non the HP Reply Card.




“Smart” instrument/computer interface
uses HP’s new SOS microprocessor

In laboratory testing...[>>

In industrial
automation...

Incorporating HP's new silicon-on-
sapphire LSI technology, this
microprocessor-based analog/digital sub-
system is designed to simplify product
testing and real-time monitoring and con-
trol. Powerful commands are sent to the
HP 2240A with simple FORTRAN,
BASIC, or HPL programming statements.
It performs measurement and control
tasks that your computer previously had to
handle, freeing it for other uses and reduc-
ing program timing constraints.

The HP 2240A in conjunction with the
HP Interface Bus (HP-1B) simplifies task
communications and programming. It de-
couples automation tasks from the compu-
ter through its microprocessor intelli-
gence: timing, scanning, event syn-
chronizing, formatting, and interrupt
tasks can now be delegated to the HP
2240. And an advanced level of self test-
ing allows you to speed your installation
and lower your service costs.

The 16-bit silicon-on-sapphire (SOS)
microprocessor, tailored for controller ap-
plications, operates at the high speed re-
quired for real-time applications, and
consumes just half the power of compara-
ble systems. This built-in intelligence,
and an industry-standard interface (HP-
IB), let you implement measurement and

control solutions in three easy steps:

e Commeet to the computer of your
choice. The HP 2240 operates with any
HP-IB compatible computer. With the HP
2240, the HP 1000 and 21MX sexies
computers and HP 9800 series desk-top
computers become powerful tools for the
acquisition of data and the control of phys-
ical and electrical processes.

e Connect to your measurement and
control application. The HP 2240 ac-
cepts both analog/digital inputs and out-
puts, and several interrupt-driven inputs.
Simplify irterfacing with industrial sen-
sors common in real-time processes.

o Give simplified instructions to the
HP 2240. The powerful command set of
the HP 2240 is easy to use. When you
delegate real-time tasks from the compu-
ter, the HP 2240 holds the task instruc-
tions in memory and executes them in
sequence without further computer
interaction—freeing the computer for
other operations.

For more information on building vour
own laboratary data acquisition system,

check F on the HP Reply Card.

New complete DC power
supply catalog from HP

Choosing the right power supply for
your application is easy with HP's new
DC Power Supply Catalog. This 128-page
catalog contains product descriptions,
photographs, outline drawings, specifica-
tion, and prices for HP"s complete line of
power supplies covering the range from 10
watts to 11 kW. Products include:
® General-purpose lab and system

power supplies
® Precision voltage and current

sources
e Digitally programmable power

sources

Included is a section detailing several
methods to control DC power supplies
using the HP Interface Bus. In addition,
another section covers power supply ac
and load connections.

For your free copy, check Q on the HP
Reply Card.

HP’s highly popular lower priced
counters are now more affordable than
ever before with a recent 20% price
reduction. The counters are the 8-digit
225 MHz Model 5382A and the 9-digit
520 MHz Model 5383A. Their benefits
include:

e Direct counting and direct readout to
1 Hz in 1 sec makes it easy to monitor or
adjust frequencies to a precise value much
faster than by analog techniques or with a
low frequency counter and prescaler.

o High sensitivity (25 to 50 mV)

e Stable time base (aging rate <0.3
ppm/mo.) TCXO optional.

® Three position input attenuator

o Rugged metal case, with rack mounting
hardware optional

e In the 5383A, input is fused and
switchable (50€)/1 MQ).

For more details, check K on the HP Reply
Card.




Two new coaxial step attenuators are
available for designers of equipment and
systems requiring 26.5 GHz operation.

Both models offer 70 dB range in 10dB
steps. Model 33321D is manual and
model 33321K is electrically-actuated.
The attenuators use the new APC-3.5
connector to achieve operation dc-26.5
GHz, mode-free, and with high repeata-
bility. (Typically 0.05 dB after 1 million
steps.) Typical accuracy is 4% of dB read-
ing at 26.5 GHz where SWR is <2.2.

For equipment designs, the small size
will be appreciated. Both models fit a 168
x 52 x 43 mm envelope (6.6 x 2.1 x 1.7

inches). For the programmable version,
the 24V, 3 watt solenoids are automati-
cally disconnected after a 20 ms switching
time. The manual version uses a cam-
actuated design that exhibits a low torque
action with a particularly smooth “feel”,
ideal for front panel use on quality in-
strumentation.

For additional information, check H on the
HP Reply Card.

New systems ROM gives communication capability to 9825A desktop computer

The new System Programming ROM for
the HP 9825A desktop computer en-
hances its capabilities. Among the
capabilities provided by the 98224A
ROM are the following:

This family of three, high performance
quartz oscillators helps you optimally
meet your needs for precise frequency in
instrumentation, communication and
navigation systems...electrically and
physically. The 10544 A/B/C family
offers:

AGING RATE is a low 5 X 10 ~'%day
in all models. These are aged under com-
puter surveillance and are never shipped
until that rate is met. So you don’t need to
age them for months and recalibrate
frequently.

SPECTRAL PURITY is excellent, so
you can multiply the frequency into the
microwave region. Signal to phase noise
ratio exceeds 150 dB (for 1 kHz offset) and
short term stability is 1 X 10719 (1 sec.
avg. time).

e Read from a busy input buffer.
e Operate the 9825A via a remote
keyboard.
e Simplified access to the R4 registers on
the 98036A Interface.
e Dynamically store and modify program
lines while a program is running.
o Use the 9825A keyboard as an external
peripheral using interrupt.

The 98224A ROM will be useful in the
following applications:
Terminal Emulation—allows the 9825A
to go on-line to a large computer which
supports asynchronous data communica-
tion.
High Speed Data Logging—in conjunc-
tion with the 9885M Flexible Disk Drive,

it is possible to log continuous, periodic

RUGGEDNESS  All models are built
to withstand field use, and environmental
performance is fully specified. One model
has shock mount provisions, too.

CONNECTORS Models are available
with pc board or feed through connectors.

RELIABILITY We produce these os-
cillators in large quantity both for systems
users and for HP’s most accurate elec-
tronic counters and frequency synthesiz-
ers so we have the large data base neces-
sary for accurate reliability figures. And,
they’re built to HP’s high quality stan-
dards, of course.

For more details, check C on the HP Reply
Card.

data at rates in excess of 1K bytes/sec.
Redefinition of 98254 Keyboard—using
the keyboard interrupt routines, the
keyboard can be treated as an external
device with each key being redefined.
Operation of the 9825A in a Remote
Environment—control the 9825A from a
remote keyboard, useful if the 9825A is
located in a hostile environment.

The 98224A and the Asynchronous
Terminal Emulator software package
(09825.-10040) allows the 9825A to act as
terminal to the HP 3000 or other comput-
ers that support timesharing via an asyn-
chronous, full duplex line.

For more information, check P on the HP

Reply Card.




New logic analyzer traces nested loops
to 7 levels with state sequences
and ‘menu’ control

The new HP 1610A logic analyzer of-
fers the most extensive triggering avail-
able in a logic state analyzer. New mea-
surement cepabilities include a greatly
expanded trace specification with up to
seven levels of sequential state conditions
(state values with multiple occurrences);
seven choices of trace qualification; and a
state count or time interval which can be
acquired and displayed in either absolute
or relative modes.

With the easy-to-operate 1610A
keyboard, the user can trace events in as
many as 32 channels at rates up to 10
MHz, selecting only the particular occur-
rences, coincidences, or logical sequ-
ences that are of interest, with results dis-
played in a well organized format on the
CRT screen. A memory 32 bits wide and
64 bits deep can be commanded to capture
everything that went on for 63 clock-
periods after the trace point of interest, or
for 63 periods before; or the trace point
may be selected to be in the center of a
trace.

A new “menu” concept allows you to
select measurement parameters as they
are displayed on the screen. Press a key,

and the screen presents one of two specifi-
cation menus: a format specification,
which defines the relationship between
the input channels and the display, or a
trace specification which defines the
conditions under which the test data will
be captured.

With state sequences, you can directly
locate branched, looped or nested forms
(or sections) of state flow. Since you can
specify each state condition to “occur” up
to 65,536 times, you can locate the nth
pass of a loop, beginning at a given state.

Not only can the instrument trace and
display logic states, it can also measure
absolute orrelative time intervals between
events, it can count events, it has a graph
mode for an overview of all 64 words in
memory and produces documentation.

For hard copy records, the 1610A is
compatible with HP 9866 thermal prin-

ters.

For additional information, check D on the
HP Reply Card.

The HP 5004 A Signature Analyzer de-
tects and displays the unique digital “sig-
natures” associated with data nodes in
digital products. By comparing actual sig-
natures to correct ones as shown in the
appropriate product manual, a technician
can backtrace to a faulty node in a mal-
functioning product.

By designing Signature Analysis into
appropriate new Hewlett-Packard pro-
ducts, we can provide troubleshooting
procedures for component-level repair,
without dependence on expensive board
exchange programs. The results:
® Decreased costs of ownership for end-
users.

e Reduced warranty and service support
costs.
® Increased confidence in field repair re-
sults.

Can Signature Analysis yield these be-
nefits in your service operation? HP and
over 50 other companies are finding that
the answer is “Yes”. Some of the digital
products currently benefiting from the
technique are:

o Computers and peripherals

o Instrumentation

e Communication/navigation equipment
o Industrial and process controls

To learn how signature analysis can make
your service operation more efficient,
send for the 5004A literature package
which includes Application Note 222, A
Designer’s Guide to Signature Analysis.
Check J on the HP Reply Card.




 COMPONENT

First subminiature LED
lamps with built-in
resistors

Because of low current requirements and low
size, these lamps will be widely used as gate
status indicators with DTL, TTL and low power
Schottky TTL gates. Manufacturers will also
find them an excellent choice as indicator
lamps in cameras and portable electronic
equipment.

HP offers the first subminiature light-
emitting diode lamps with built-in current
limiting resistors.

The red 5-volt HLMP-6600/6620
lamps have a current limiting resistor chip
built-in with the LED chip, eliminating
the need for an external resistor and giving
the digital designer a compact package
with which to work.

In addition, the lamps contain a reverse
protection diode which allows the user to
operate the lamp from a 5-volt source
without additional biasing components.
The diode offers advantages to designers
whose circuits may encounter reverse
transients and to customers who drive
lamps in the pull-up mode.

The lamps may be mounted on .100
inch centers. The nominal forward current
for the HLMP-6600 is 10 milliamperes at
5 volts and provides typically 2.4 mil-
licandelas of axial luminous intensity.

Broadband mixer features
low loss, high isolation

The new HMXR-5001 is designed for
low conversion loss and high isolation
across the full 2 to 12.4 GHz RF/LO band,
while retaining a wideband IF of 0.01 to
1.0 GHz. Conversion loss is typically 7.5
dB from 1-8 GHz and 8.5 dB from 8-12.4
GHz. LO to RF isolation is typically 30
dB. With only a slight sacrifice in perfor-
mance the HMXR-5001 can be used up to
18 GHz.

The HMXR-5001 contains hermeti-
cally packaged Schottky beam lead quads
instead of the chip diodes used in most
microwave mixers. For applications where
high reliability testing is required, the
user can order mixers with screened
Schottky diodes. The mixer also uses
small semi-rigid cables for transmission
lines instead of the stripline configura-
tions found in other mixers.

The combination of sealed diode
packages and semi-rigid transmission
lines confines the high frequency signal
within these components for improved iso-
lation. In addition, this combination al-
lows the use of an epoxy foam to fill the
mixer package void and greatly increase
mechanical ruggedness.

For more details, check I on the HP Reply

Card.
T
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HP lowers price on
alphanumeric displays

Display the full ASCIi character set, upper and
lower-case letters, punctuation, mathematical
symbols, and numerals with displays now
available at reduced prices.

HDSP-2000 alphanumeric, solid-state
displays have been decreased in price up
to 30%.

The HDSP-2000 is a compact, 5X 7 dot
matrix display with on-board electronics.
By including shift registers and constant-
current drivers within the display pack-
age, the user can reduce external parts
count for a typical 32-character system by
a factor of 36 to 1. These low-voltage dis-
plays are TTL or CMOS compatible and
are readily microprocessor controlled.

Because of their small package size
(3.8 mm) and on-board circuitry, HDSP
displays are used in applications includ-
ing interactive point-of-sale devices,
hand-held devices, compact mobile com-
munication sets, ‘smart’ microprocessor-
based systems, medical instruments, and
portable terminals.

These displays are available im-
mediately through HP’s franchised dis-
tributors.

For more technical information, check E
on the HP Reply Card.



Two new scientific programmables that won't forget.
One prints; one doesn'’t

Both the new HP-19C and HP-29C
handheld calculators have Continuous
Memory capability so the programs you
store are saved, ready for use, until you
clear or overwrite them.

As a result, you can program
frequently-needed calculations once, and
then perform them as often as
necessary—hour after hour, day after
day—without the bother or lost time
caused by reentering your program.

The Continuous Memory not only re-
tains programs, it also retains the data
stored in 16 of the 30 addressable regis-
ters plus the display register.

You can merge up to four keystrokes in
each of the 98 program steps. Thus you
can typically store programs of 175 key-
strokes or more for those complex calcula-
tion problems you face daily.

The high-powered HP-19C and
HP-29C easily handle today's sophisti-
cated calculations with advanced pro-
gramming features including:

Branching

Three levels of subroutines

8 Conditional tests

Indirect addressing

Relative addressing

Indirect control of data register operations

Decrement or increment for looping

Pause function

Ten labels for programs and subroutines

And, editing is fast and easy. You can

step through your program a step at a time
verifying the listing. Operations can be
inserted or deleted and all subsequent
steps are automatically “bumped” down or
moved upward.

With the HP-19C you have the addi-

tional advantage of a quiet thermal printer
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On or off, your programs and data are always
ready for instant reuse in two new advanced
programmable calcuiators.

to help you with your editing. You can list
your programs or trace executing pro-
grams and easily check them for mistakes.

For more information, check A on the HP
Reply Card.
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MIL-SSR UPDATE

Another SSR first
from Teledyn

Experience, design know-how, and advanced solid
state relay technology bring you another industry
milestone with Teledyne’s M640 Series — the first
solid state relays to receive QPL approval to
MIL.-R-28750:
M28750/5 (Teledyne P/N M640-1W)
M28750/6 (Teledyne P/N M643-1W)
M28750/7 (Teledyne P/N M643-2W)

These SSRs have already established a high
reliability record that spans a broad spectrum of
switching applications for both airborne and ground
support equipment. Our M640 Series features all-

‘) TELEDYNE RELAYS

solid-state circuitry utilizing hybrid microcircuit
techniques in a hermetically sealed TO-5 package.
And they're available with bipolar output for AC or DC
loads up to 60mA/40V and DC outputs for loads up to
300mA/40VDC or 100mA/250VDC.

For complete specification data, contact your nearest
Teledyne Relays sales office listed in EEM, Gold
Book or Electronics Buyers’ Guide. You'll find we have
the experience, products, and technical support 1o
meet all your SSR needs — including a quick reaction
capability to design SSRs specifically for your
application.

TELEDYNE’S MILITARY SSRs

A, P/N 683-1 DC SSR
DIP package, with cutput rated at
600mA/50VDC

B. P/N 682-1 AC SSR
DIP package, with autput rated at
1A /250VAC

C. P/N M640-1W Bi-polar SSR
Mil P/N M28750/5. TO-5 package, with
bi-polar (AC/DT) output rated at 60mA/40V

D. P/N M643-1W DC SSR
Mil P/N M2875D/6. TO-5 package, with
output rated at 300mA/40VDC

E. P/N M643-2W DC SSR
Mil P/N M2875D/7, TO-5 package, with
ouput rated at 100mA/250VDC

F. 652 Series AC Power SSR
Output rated at 25A/250VRMS

3155 West El Segundo Boulevard, Hawthorne, California 90250

Telephone (213) 973-4545
Electronics /September 29, 1977
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Now AMP’S most versatile
mterconnectlon system
1S even more So.

We've added a
whole famlly

of pin e,
headers. |




Top performance in a tiny space. AMPMODU posts,

receptacles and headers make your packaging designs

as tight as necessary.

We’ve also made it easier to place pins on a board. Forget
about positioning pins one at a time. Forget costly front-end
insertion equipment. Because AMP engineering ability shows
up in our recently introduced AMPMODU pin headers.

Pins are fully protected. Headers are polarized and have
self-retention locking latches. Headers fit everywhere on a
board, including board center.

Ten basic header styles offer several thousand possible
variations. You can approach mass termination with
aMPMODU headers. Up to 80 positions.

These headers now complement the AMPMODU interconnection
system, which features dual cantilever spring beams in the
receptacle, five basic contact types and board to board or
board to wire versatility. The forgiving nature of the receptacle
design also ensures a uniform, positive electrical contact with
the mating posts, evervtime.

At AMP our application, service and sales engineers are located
throughout the world, and are ready to help you with
prototyping as well as providing a complete after-sale service.
For more facts about AMPMODU headers, write or call
Customer Service. (717) 564-0100. AMP Incorporated,
Harrisburg, PA 17105.

AMP has a better way. AM P

INCORPORATED

SEE US AT
INTERNEPCON, BRIGHTON

( :JTI'I‘/;“}! ' / {‘,:' '},
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FOR TRULY STATE-OF-ART
INDICATOR AND DISPLAY
(FULL COLOR) SCREENS —

ELMITRONS

B as bright as 2000 cd/m?2
B line width t0 0.15 mm
@ recording/reproduction rate to 2 mm/usec

B clearlyand distinctlybroken-down spectrum
from red through intermediate colors to
green — for dependable performance even
in bright sunlight

B a choice of screens: spherical and flat,
round and square, 6 to 20 inches, deflection
angles 50° to 100°, afterglow from 0.001 s
to10 s

Available in a comprehensive range:

single- or double-ray (i.e. with one or two
beam systems), with rear screens, with screen
grids.

Also available in a special vibration
—impact — explosion proof make for the most
trying conditions and high altitudes.

Exporter:

I ecorec

32/34 Smolenskaya-Sennaya
121200 Moscow

USSR

Tel. 251-39-46, Telex 7586

Circle 30 on reader service card

Meetings

Tenth Annual Connector Symposium,
Electronic Connector Study Group
Inc. (Camden, N. J.), Hyatt House,
Cherry Hill, N. J., Oct. 19— 20.

Third Workshop on Reliability Tech-
nology for Cardiac Pacemakers, Na-
tional Bureau of Standards, Gai-
thersburg, Md., Oct. 19— 20.

1977 Design Automation Workshop,
IEEE, Michigan State University,
East Lansing, Mich., Oct. 19-21.

Nuclear Science and Nuclear Power
Systems Symposia, 1EEE, Sheraton
Palace Hotel, San Francisco, Oct.
19-21.

ISHM 77, International Society for
Hybrid Microelectronics (Montgom-
ery, Ala.), Baltimore Hilton Hotel
and Civic Center, Baltimore, Oct.
24 -26.

International Conference on Energy
Use Management, University of Ari-
zona (Tucson), Marriott Hotel, Tuc-
son, Ariz., Oct. 24 — 28.

1977 Fall Symposium—pc Boards
for the 80s, California Circuits Asso-
ciation (Palo Alto, Calif.), Airporter
Inn, Irvine, Calif., Oct. 25 - 26.

Electro-Optics/Laser 77, Industrial
& Scientific Conference Manage-
ment Inc. (Chicago), Anaheim Con-
vention Center, Anaheim, Calif.,
Oct. 25-27.

1977 Annual Semiconductor Test
Symposium, 1Eeg, Cherry Hill Hyatt
House, Cherry Hill, N.J., Oct.
25-217.

Ultrasonics Symposium, I1EEE, Del
Webb’s Town House, Phoenix, Oct.
26-—28.

Midwest Personal Computing Show,
Personal Computing Magazine (Al-
buquerque, N. M.), O’Hare Holiday
Inn, Chicago, Oct. 27 -29.

1977 sip One-Day Technical Confer-
ence, Society for Information Dis-
play (Los Angeles), Sheraton Inn-
Airport, San Diego, Calif., Oct. 28.

Electronics /September 29, 1977
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Lower system power with
Mostek’s Edge-Activated static RAMs.

Higher density, lower power, Lower Power Means A battery hack-up mode, where
and simplified system design are ~ Lower Costs. data retention is maintained at
the important advantages of A 16K x 9-bit storage matrix less than 0.3 u W per bit (typ.),
Mostek’s new Edge-Activated™ designed with Edge-Activated™  offers even greater reduction
series of static RAMs. Imple- 4104's (4K x 1) or 4114’s of standby power.
mented with a new Edge- (1K x 4) dissipates less than 1 Mostek High Performance RAMs

Activated™ circuit design concept, watt in the memory array. The

the +5V-only family oper- same system with static-interface MK 4104-3" MK 4114-3°

ates at faster speeds RAMSs would dissipate AccessTime 200 ns (max)
than traditional sta- more than 18 watts. Cycle Time Sionsimag

tic circuits, but This means that S‘T)mw Ptowef 26 MW ‘
with much lower  / a power sub-system | ePaton, 7 ‘
- Active Power 120 MW

costs, which range Dissipation

' from $1.00 to $1.50 = ——|
P Suppl 5V (+ 10% tol

per watt, can be reduced by r oweLSupply BV Serencs)

Pin Configuratlon ndu&ry Standard 18 Pin |
as much as $24.00 in a single —
storage matrix. *Availavle in several soeed/power ratings.

MOSTEK

Setting Industry Standards

1215 West Crosby Road - Carroliton, Texas 75006 + (214) 242-0444 - MOSTEK GmbH - West
Germany - Telephone: (0711) 701096 - MOSTEK ASIA + Hong Kong - Telex: 85148MKA X

power dissipation P
and smaller chip area.
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Intel delivers the 8085,
- designers just

&55* Sink your teeth into Intel’s new 8085.
g, You'll ind it’s the only micro-
- ~ computer that combines the
T  performance, economic
advantages and total support
it takes to be recognized as
the new industry standard. So it’s no surprise that there are already four announced
sources for the 8085. In fact, the deeper you go, the better the 8085 gets.

The 8085, even more than the 8080 it succeeds, is a total design solution,
not just a component. It delivers higher performance, for capabilities far beyond the
80805. It has a higher level of integration, so you can design your products with
fewer components, making them more competitive and more profitable.

And to help you get those products to market quicker we’ve given the 8085
the industry’s broadest base of system and development support.

Yet the 8085 is fully compatible with the 8080. So your investment
in existing designs is protected, and implementing
new designs is simplified by the wealth of 8080
software and peripherals at your disposal.

It all adds up to a design solution you won’t
be able to resist. That’ true for a broad range
of applications. The 8085 can be designed in
as an economical stand-alone three-chip system
using the 8085 CPU, the 8155 256-byte RAM
with I/O and timer, and the 8755 2K-byte
EPROM with I/O or its interchangeable 8355
ROM with 1/O.

You can expand this basic system for larger
applications using additional RAM, ROM,
EPROM and Intel’s complete family of first and sec-
ond generation peripheral controllers, including our
four new programmable peripheral controller chips—
the 8271" Floppy Disc Controller, 8273* Synchronous
Data Link Controller, 8275 CRT Controller and 8279
Keyboard/Display Interface. All these components
including 8755 EPROM operate from a single +5V supply.

*Available 4th Quarter 1977




the new microcomputer
cant resist.

A multiplexed data/address bus permits integration of many auxiliary system
functions—such as clock generation, system control and multiple interrupts —
onto the 8085 chip while maintaining 8080 compatibility and the same 40-pin
package. And forward-thinking engineers will realize that it is also a link to Intel’s
future generation microcomputer products. MCS-85™ Microcomputer System [

No microcomputer can match the 8085 as | €omponents Family

8085 CPU with system bus control, system clock

a total design solution because no microcomputer  generator sera 10 and a-evelinterrupt corirol.

can come close to the 8085'’s support base. Sup- Etzi?éz?i%{f#ﬂ Brogrammable merval
port for the 8085 includes the Intellec” micro- 8355 HOM & 10, 2048 byto masked FOM 1
computer development system with resident 6755 Erasable PROM & 0. 2048-byte Y eraseble
PL/M, the high level programming language that = 'néchanseatiewinsss S
can cut months off your software development P '
time. Intellec is the only development system General Purpose
with ICE-85" providing in-system emulation for &3 programmablemtarvaiTimer |
faster system development and debugging. Then 257 programmable oA Controlir I
there’s application assistance, training classes 5 . I
and seminars worldwide. And a comprehensive B212 5.0k InpuOutpuieert (eI .
development software library at your disposal. Dadcaten g e iEe |
The quickest way to get a taste of the T B et ;‘BI

8085’ power and versatility is with the SDK-85 8279 Programmable Keyboard)Display interface | |
System Design Kit. It’s available now for only :
$250. You can order SDK-85 and all MCS-85™
components directly from your nearest Intel
distributor: Almac/Stroum, Components
Specialties, Cramer, Hamilton/Avnet, Harvey
Electronics, Industrial Components, Pioneer,
Sheridan, L.A. Varah, Wyle Likerty/Elmar
or Zentronics.

Or, for more information on the 8085 and

SDK.-85, use the reader service card or write: Intel Corporation, 3065 Bowers
Avenue, Santa Clara, California 95051. Telephone: (408) 246-7501.

intal delivers.
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A-B quality trimmers for the
same price as “B” trimmers.

Accept nothing less than Allen-Bradley quality in trimmers, especially when it doesn’t
cost you any more. The real decision is whether to use our Type 90 or Type D. Both
are cermet, single-turn with a choice of top, side or through-the-board adjustment.
We have what you need; our distributors have it when your need is now. Ask for
Publication 5242 (Type 90) and 5240 (Type D).

o o2 Rear ddjicsl —

with rugged dust cover (Type D),
metal actuator (Type 90).

Tge D

> %" dia.
ny | $.37 ea/1000
% w AL offer ————_ —=SIn L T 8 terminal options
redundant contact, )

0.5 Watts at 70°C

2. A
76" dia. 10 ohms to 2.5 megs

$.55 ea/1000
2 terminal options
0.5 Watts at 70°C

d \1 . \ ' \__/,.—»:“"‘—‘
100 ohms to 2 megs . WW L
'Ci resistance material on —
high purity alumina f ; p -
|O\?V T%R aynd %R'\?_ Ty(:)ri- for exceptivnally low CRV.
cal TCR for Type D is
less than =35 PPM/°C.

high strength and
excellent
solderability.

Quality in the best tradition.

f¥}) ALLEN-BRADLEY

T Milwaukee, Wisconsin 53204
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SOS is used
in HP’s first
medium-speed printer

Static RAM cells
help overcome
faults in ROM

Sample-and-hold
amp chip designed
for 12-bit jobs

Cobra Judy radar
ready for
contract definition

Detector combines
GaAs FET, wavegulde
on one substrate
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Hewlett-Packard Co. is using its silicon-on-sapphire technology — 17 chips
in all—to break into the market for medium-speed printers. Its 2631A, a
serial dot-matrix type, has among its sos chips a microprocessor,
random-access and read-only memories, and buffers. The 2631A, from
HP’s Boise, Idaho, division, will sell for $3,150 and prints 180 characters a
second, but is efficient because its processor controls high-speed slewing
and bidirectional printing. It also offers three modes—normal,
compressed, and expanded font —in its 128-character ASCII set.

By adding static random-access-memory cells to its electrically-alterable
read-only memory, General Instrument Corp. has overcome some of the
memory’s shortcomings, including the limit on the number of erase/write
cycles and of read accesses between write cycles. The new device will be
sampled in a 1,024-bit configuration by year-end. It is similar to the
TMM 142C developed by Japan’s Toshiba. The electrically alterable ROM
cell takes over only when the system is powered down or turned off.
Working with NCR Corp., the Hicksville, N. Y., Microelectronics division
of GI puts a two-transistor electrically alterable ROM cell, along with two
control transistors, into the load circuit is a standard six-transistor static
RAM cell. The p-channel device has a cycle time is about 1 microsecond, a
dramatic improvement on the electrically alterable ROM’s several-millise-
cond read-erase-write cycle.

Look for Precision Monolithics Inc. to announce soon a monolithic
sample-and-hold amplifier with performance that is good enough to meet
the accuracy demands of 12-bit applications. The SMP-81 takes only 3.5
microseconds to acquire a signal and has a droop rate of only 500
microvolts per millisecond, yet it will be price-competitive with existing
monolithic units, selling for about $3.50. To get the performance, PMI is
ion-implanting super-beta transistors at the front end and employing a
transconductance amplifier as a supercharger to speed up the charging
time of the external hold capacitor. '

In November, the Air Force will probably select one or more companies
for the contract definition phase of its Cobra Judy program. The aim of
the program is a shipboard system somewhat similar to the Cobra Dane
radar in the Aleutian Islands [Electronics, Aug. 7, 1975, p. 44], which
monitors the flights of Soviet ballistic missiles. There could be as many as
three contract-definition phase awards, with Hughes Aircraft Co.,
General Electric Co.’s Communications division, RCA Corp., and
Raytheon Co. rumored as contenders to build the $50 million radar.

By combining on a single substrate a microwave gallium-arsenide field-
effect transistor and an optical waveguide, researchers at Cornell Universi-
ty’s Electrical Engineering department have developed a novel monolithic
optical detector. The waveguide consists of a gallium-aluminum-arsenide
core sandwiched between two layers of cladding materials that have lower
indices of refraction: One layer is the GaAs material that is part of the
FET’s gate structure. Where no gate exists on the substrate, air acts as the
cladding material. The FET acts as a light detector, and the light absorbed
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under its gate structure, which creates additional charge, modulates the
gate potential and gives extra gain.

Deposition system LFE Corp. has begun to deliver its System 8000, a low-temperature silicon-
nitride deposition system for semiconductor wafers that hermetically seals
provides hermetic the chips [Electronics, Marcti 4, 1976, p. 40]. The system was publicly
seal for wafers shown for the first time at the Semicon East show in Boston, close to the
Waltham, Mass., headquarters of LFE. Company officials say the auto-
mated, microprocessor-controlled passivation system permits the protected
chip to be packaged in plastic. The System 8000 will sell for about

$75,000, and delivery is 20 weeks.

Zenlth may sell off Electronics companies may benefit from layoffs at Zenith Radio Corp.’s
now-disbanded research department as the company tries to place intact
entire research groups research groups with other firms, with hopes of retaining first-right-of-
refusal for any development that may turn up from the activities it is
abandoning. While some teams are being folded into other Zenith depart-
ments, insiders report—but Zenith will not confirm—that the cuts may
total several hundred engineers, and include flat-panel display and light-
emitting-diode efforts. The firm is resorting to the research cuts to pare
costs in the face of declining earnings; it has also shaved television prices
3% to 5% in an attempt to maintain its market share.

Zenith has developed 2':-inch-thick gas-discharge displays in 35- to 50-
in.-diagonal screen sizes. Three-color resolution is reportedly comparable
to that of a standard 25-in. Tv receiver, and has as many as 100
elements/in. for one-color displays. The firm’s LED group is working with
zinc-sulfur-selenide systems for greater display efficiency and a broader
spectrum of colors.

$100 body heat Adcom Systems Corp. of New York has developed a passive infrared
body-heat detector to turn lights on or off when people enter or leave a
detector uses IR room. The IR optics package, which will sell for under $100 per detector,
to douse lights fits into a 4-inch octagonal box that looks much like a wall outlet. The
sensor has a field area or pick-up angle of 90°, which Adcom hopes to
improve to 130° by the time the detectors become available in November,
and a user-programmable adjustable time delay from 30 seconds to 30

minutes to prevent unwanted cyclings.

HP microwave Hewlett-Packard Co.’s Santa Clara, Calif., division has initiated pilot
production on a microwave counter to be priced considerably less than
counter uses comparable units—among them HP’s own $6,200 model 5340. The basic
microprocesor model 5342A covers the frequencies up to 18 gigahertz, expandable to 23
GHz. The new counters’ base price will be about $4,500. Unlike the 5340,
the 5342A uses one—rather than two—samples to provide its frequency
coverage. To be available late this year or early 1978, the 5342A will use

an Hp-developed microprocessor for self-test and calibration functions.
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eprom. NEW PROM

It's our new MCM2708P,
the first inexpensive 2708-type @
PROM. It's inexpensive be-
cause it's the first ever in a MCM2708P
plastic package.

Use the one-time program-
mable MCM2708P. It's exactly
plug-in compatible with 2708
EPROMs. Program it just as
you would program the EP-
ROM, and save dollars by the
handsful.

You'll love our new EPROM/PROM prices, too.

Get your MCM2708P data | Device Number Function 100-999 Price
sheet from Motorola Semicon-
ductor Products Inc., P.O. Box

20912, Phoenix, AZ 85036, MCM2708P 8K PROM $14.20*
or circle the reader service
number. MCM2708L 8K EPROM $21.00

*Under $10.00 in higher quantity
Contact your authorized Motorola distributor or any Motorola
sales office for the MCM2708L and the new MCM2708P.

TN
@ MOTOROLA Semiconductors

The mind to imagine. .. the skill to do.
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A little knowledge about
computers can be expensive.

Alotcanbefree.

1. The inside story on how our full
PRODUCT LINE makes the difference

to you.
Reader Service #201

4. Describes seven important SUP-
PORT SERVICES that get systems
up and running, then keep them there.
Reader Service #204

7. How OEM'’s solve the dilemma of
keeping their system costs down with our
NOVA 3 COMPUTER FAMILY.
Reader Service #207
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2. How Commercial ECLIPSE
Systems answer the diverse demands
business makes today on a data system.
Reader Service #202

5. Find out how our Real-Time Disc
Operating System SOFTWARE can get
you on-line fast, and keep you there.
Reader Service #205

8. What you need to know about getting
everything for a DATA ACQUISITION
and CONTROL system from one place.
Reader Service #208

)

i "
/& !.:‘f
- %

3. The secret of having computer power where
your business needs it. Our book on CS/40

SMALL BUSINESS SYSTEMS telis.
Reader Service #203

It's
Smart
Pusinesg

6. IT'SSMART BUSINESS to
know how our way of doing business
benefits our customers.

Reader Service #206

9. The last word in microprocessor-
based microNOVA systems with full
16-bit NOVA architecture.

Reader Service #209

Electronics /September 2y, 1977



- = )
L B
10. The amazing story behind our unique 11. What to do when you need fast, 12. NOVA 3 systems, software and
heuristic MULTI-PROGRAMMING fast access to MASS STORAGE. support let you customize a system to
operating system. your application.
Reader Service #210 Reader Service #211 Reader Service #212

13. A wealth of information about how 14. Wonder what sets the benchmark 15. Is there a sensible way to use computers
our computers are being used in actual for big performance computer systems? in DATA COMMUNICATIONS?
APPLICATIONS. Wonder no more, it's ECLIPSE $/230.  The message comes through clear.

Reader Service #213 Reader Service #214 Reader Service #215

16. What's the most you can expect to get from  17. You want terminals that work the 18. Our whole SPARE PARTS
a mid-range mini today? What you get with same way you do? You want the facts on catalog. They're too important to be
an ECLIPSE S/130 — the standard setter. our DASHER TERMINALS. kept a mystery.
Reader Service #216 Reader Service #217 Reader Service #218

r----------_-_-_--------

Mail to: Data General, Westboro, MA 01581

-~y = — o “q1e 5 o .
3 I Yes. I'd like to pick your brains. Please send me the brochures | have circled. I
'g I I'm in a hurry. Have your sales representative bring in the brochures I have circled. l
E = | Brochurenumbers: | 2 3 456 7 8 9 10 11 12 13 14 15 16 17 18 19 |
s = K3 | |
s B3 N Ttk
Y5 J. L | svame 1}
” pR B i 1
l m’?‘g T Company
- - l Address Tel I
- ./
| \ | 2 I City State Zwp I
Fs A I Data General, Westboro, MA 01581, (617) 366-8911. Data General {Canada) 1.1d., Ontano. [Jata General, Furope, l
w @ 15 Rue Le Sueur. Pans 75116, France, 50-006-06. 1Jata General Australia, Melbourne (03) 82-1361
I © Nova and ECLIPSE are registered trademarks of Data General Corp. . 1977. IDASHER s a trademark of Data General Corporation. I
19. 1976 was a very good year. Our | |
ANNUAL REPORT could be 1 y ata enera 0
good for you. L EM929

b hd « Data General Corporation
e == It smartbusiness. m e iirawlzl
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A one card
system {PLS-881)
Our 8080A-based PLS-881
gives you everything you need for
simple dedicated control. It includes

1K bytes of RAM, sockets for 4K bytes
of PROM program memory, interrupt input,
crystal clock, power-on and external reset

@ @
ite-size
three 8-bi: output porxxd two 8-bit input ports.

make big boards hard to swallow. # 1,5

Simple, flexible, standardized Pro-Log 8-bit microprocessor systems a best buy for OEM’s.
We sell 8080A and 6800 microprocessor cards two ways; as single and muitica-d
systems, or as individual CPU and support cards so you can build a system of your own.
Our cards are all standard 4.5” by 6.5” with 56 pin edge connectors. They fit into stand-
ard card racks. To keep you from being tied to a specific semiconductor manufacturer for parts,
delivery and pricing, our 8080A and 6800-based systems use only second-sourced parts.
Buy 250 of any particular card and we throw in free ts manufacturing and assembly ' 2
plans and non-exclusive rights to manufacture it, allowing you to build your own hardware, Oujl

relying on us as an established and dependable second source.

We've got 4-bit systems, instruments, education and literature, too.

4-bit 4040 and 4004 systems; 4- and 8-bit micropiocessor system analyzers; PROM
programmers; a half-day economics seminar for decision mekerss; a three-day hands on
design course for engineers; manuals and support documentation.

Call or write for data sheets or a free copy of The Microprocessor User's Guide.

Monterey, CA 93940
Telephone (408) 372.4593

PRO-LO6 CORPORATION
DD 2411 Garden Road
d TWX 910-3690-7082

An expandable

plug-in CPU card (8821)
Our "buffered bus" 8821 proces:ior card
lements the B0SCA as a fully TTL buffered
ocessor. Add one /O card and it becomes
lete two-card sy:tem. O+ expand it to use
8080A memory and I'O capapility—it's
with all the Pro-Log ROM, RAM and
170 moduMg sh tere plus many more. The
8821 costs on sx: 100-piece cuantities. We
also have eqdivatent cards 'mplementing the
6300 microprccessor.
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Significant developments in technology and business

Hologram, LCD
are the keys to
head-up display

U.S. Air Force OKs
development of system
using holographic lens
plus liquid-crystal chips

The U. S. Air Force has decided that
it looks feasible to design a head-up
display —which allows a pilot to see
critical cockpit instruments while
looking straight ahead through the
windscreen—with liquid crystals on
silicon chips and a holographic lens,
components untried for this purpose
in an aircraft. Accordingly, the Air
Force Avionics Laboratory has given
Hughes Aircraft Co. the green light
to develop a flyable brassboard by
next August. Eventually, the unit
might fit into the service’s new fight-
ers, such as the F-16, and attack
aircraft.

“Though both technologies are
state-of-the-art, we have confidence
they’ll do what we expect of them,”
says John Coonrod, the project
manager at the laboratory at
Wright-Patterson Air Force Base,
Dayton, Ohio. His confidence comes
after seeing mock-ups of the system
together with thermal, mechanical,
and electrical designs, as well as a
display made up of four l-inch-
square liquid-crystal chips, each on
its own silicon substrate and butted
into an array [Electronics, Feb. 19,
1976, p. 29], as well as larger display
chips 1.75 in. square. The silicon
contains the metal-oxide semicon-
ductor excitation circuitry for the
liquid-crystal material and also acts
as the display’s light reflector.

Hughes’ new system will have a
larger display than the one reported
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earlier—using four of the bigger LCD
chips plus a S5-in.-diameter holo-
graphic lens. Coonrod points out
that the capability of the lens was
recently demonstrated on head-up
displays configured by Hughes for
the Swedish air force’s Viggen
attack plane.

Better images. Compared with a
cathode-ray tube, the new system
should have a threefold improvement
in symbol brightness and much
better contrast—about a 60% im-
provement when viewed in bright
sunlight, says Michael Ernstoff, a
Hughes project engineer. In addi-
tion, the entire system will be
smaller, weigh less, and fit more
easily into an aircraft’s cramped
cockpit than the conventional dis-
plays that incorporate bulky optics
to focus the CRT’s image. Coonrod

estimates, for example, that the new
optics should weigh 8 pounds, com-
pared with the 20 1b of optics
contained in the F-16 fighter.
Moreover, he notes, “current
head-up design stresses the CRT and
its circuitry up to and beyond the
limits of reliable design, imposing
high support costs.” To make the
CRT image as bright as possible,
20,000-volt power supplies are used.
“The development of these supplies
to meet environmental specs is often
difficult and expensive,” Coonrod
says. “They’re a high-maintenance
item.” The Lcps should operate in
the 10s-of-volts range.
Conventionally, the CRT symbols
are reflected off a mirror and
through a bulky collimating lens that
projects the image onto a partially
silvered combining glass. When the

HOLOGRAPHIC
COMBINER

PARABOLIC
REFLECTORS

\ Liguio
CRYSTAL
GISPLAY

/ VN

EXISTING HEAOQ-UP
DISPLAY BUTLINE

\ // PILOT'S
EVE

MIRROR

RELAY OPTICS

Smaller. Hughes' head-up display, with its holographic lens and flat, liquid-crystal elements,
takes up less space than usual CRT approach. Brassboard, to fit into F-16 with a wider field of
view than present display, is to be ready by next August.

41



Electronics review

symbols reach the combining glass,
directly in front of the windshield,
they appear on the glass as virtual
images and are melded with the
actual scene before the pilot. The
combiner then reflects the colli-
mated image into the pilot’s eyes.
Thus the pilot can look out of the
cockpit at targets and see the CRT’s
flight and weapon-delivery informa-
tion without his having to refocus his
eyes to see both target and data.
Replacement. The holographic
lens takes the place of the bulky
collimating optics. It is made by
depositing a thin film of dichro-
mated gelatin directly on the glass

combiner and then using laser light
to record in the gel a diffraction
pattern that depends upon the geom-
etry of the head-up display, includ-
ing the position of the Lcp and the
combining glass.

As shown in the drawing, mono-
chromatic light from a thallium-
iodide arc lamp shines on the liquid-
crystal display, then is reflected onto
a mirror, and from there is projected
through small relay optics onto the
combining glass. The diffraction pat-
tern reacts with the wavefront from
the liquid-crystal elements to pro-
duce an image that appears to the
pilot to be at infinity.

Audio

Japan readying ultrahigh-fidelity
stereo system built around PCM disk

Don’t look now, but even as Japa-
nese-designed video-tape recorders
start their market climb, the next
big-ticket consumer electronics item
is already in sight. This time it is for
the audiophile—ultrahigh-fidelity
digital stereo phonographs.

The systems will use plastic disks
of the kind familiar from ordinary
sound recording, but the audio
signals will be pulse-code-mod-
ulated. For playback the Japanese
are proposing to use a laser, much as
in a video-disk recorder.
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In early September, Mitsubishi
Electric Corp. in partnership with
two other firms demonstrated the
first experimental system. Mitsu-
bishi announced that it expects to be
able to build a commercial player
within perhaps two or three years.
Such a system would include pickup
of information from the disk, decod-
ing, and the low-level audio output
stage; a power amplifier would not
be included. The disks are said to be
not much harder to stamp out than
ordinary phonograph records. One
300 millimeters in diameter, about
12 inches across, would hold a half-
hour of music and would sell for $11
to $15.

Moreover, since the bandwidth
required for this kind of recording is
almost 4 megahertz—about the
same as for recording television
images—the units may be fitted with
options to make them convertible to
either ultrahigh-fidelity audio or
television.

Not to be outdone by Mitsubishi,
Sony Corp. soon after announced a
similar experimental system that it
claims has a potentially longer play-
ing time. But this one-upmanship is
largely a bargaining ploy. Sony pres-
ident Kazuo Iwama says that com-
patibility between different manu-
facturers is essential because the
product, like the ordinary phono-
graph, will depend for its success on
the availability of prerecorded disks.
Iwama contrasted this dependence
with the capacity of the video-tape
recorder to record its own program
material —which makes it a viable
product even though there are two
basic systems at present.

Hitachi Ltd. has also shown an
experimental system. It also points
out that in 1972 its subsidiary,
Nippon Columbia Co., pioneered
Japan’s use of pcM for making
master tapes, so that by now there is
a large supply of the highest-fidelity
program material available.

Stereo. Circuits inside audio disk system
built by Sony are on breadboards, so that
shift to production boards could shrink the
cabinet. Laser senses PCM pattern recorded
on plastic disk, resulting in frequency
response that is flat out to 20,000 hertz.
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The fidelity of the pcM systems is
all anyone could ask for. A sampling
frequency of about 44 kilohertz gives
them a frequency response that is
flat within a fraction of a decibel
from direct current to 20 kHz.
Harmonic distortion is typically
0.03%. Wow and flutter are kept
below measurable levels. No noise is
picked up by the systems, and
dynamic range is set by the quanti-
zation to more than 85 dB for the
Sony system and even higher for
Mitsubishi’s. (About 66 dB is consid-
ered extremely good for an analog
system.) Crosstalk between channels
is zero—compared with the 20 to 30
ds for an analog system.

Disks resemble those used in video
players from Philips and Mca Inc.
They have a pitch of 1.6 to 1.7
micrometers between the spiral
“tracks” and spin at 1,800 revolu-
tions per minute. The audio pickup is
handled by the reflection of a laser
beam positioned by a three-axis
servo system. Mitsubishi and Sony
use helium-neon gas lasers, Hitachi
uses the so-called channel substrate
planar semiconductor laser.

The systems employ redundancy
of about 50% extra bits in PCM
coding to correct for errors from
dropouts. Where the systems part
company is in the method of record-
ing information on the disk. Mitsu-
bishi frequency-shift-modulates indi-
vidual bits, with two frequencies for
0 and 1 and a third frequency for
formatting. Sony employs direct
nonreturn-to-zero recording of Os
and 1s in the delay modulation
scheme used for computer tapes.

Sony claims that its scheme
permits higher recording density,
and that by increasing density and
slowing down motor speed it can
obtain an hour or more of recording
time. This longer recording time
would not affect the performance of
a dual-mode audio-video player,
because the direct motor drive of the
turntable would derive its frequency
from a quartz crystal. An extra
divider stage could then provide half
frequency for half speed or a phase-
locked-loop integrated circuit could
allow generation of a frequency of
any conceivable ratio. O
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Trade

Japanese ICs take
larger U. S. share

Is Japan’s next target the U. S. inte-
grated-circuit market? At least one
Government analyst of electronics
thinks so, on the basis of new import
statistics showing Japanese first-half
ic shipments up 77% from last year.
The $15.2 million share is not
large, a mere 3.3% of the $463.1
million total most of which was
earned by the ‘“valued-added” im-
ports of U.S. producers. Under
U. S. Tariff Code sections 806 and
807, American firms can import
products previously exported in an
unfinished state for completion
abroad and pay duty only on the
value that was added offshore.
Nevertheless, Japan’s share of IC
imports is climbing steadily, even
though total IC imports are also
rising. The first-half imports total,
for example, is 25% higher than a
year ago, when Japan captured only
2.2% of a $370 million total. More-
over, when value-added iICs are
removed from the import total, the
analyst explains, “Japan’s share of
the true trade [with foreign compa-

nies] is larger than the figures show,
particularly when you add the
imports from plants Japanese com-
panies have in places like Korea,
Taiwan, and Hong Kong.”

First-half 1c imports from those
three countries (which have U.S.
producers, too) totaled $78.5 mil-
lion, $40.6 million, and $18.9 mil-
lion, respectively. How much of
these totals represent value-added
production will not be known until
breakouts become available in about
six months from now. Separating
value-added ics imported from Sin-
gapore, Malaysia, and the Philip-
pines is easier. “You can figure
about 99% of those shipments are in
the value-added category,” says a
Commerce Department specialist. In
the first half, those three countries
increased shipments, respectively, to
$11 million, $108 million, and $29.9
million, making up more than half
the import total.

Other factors. Federal analysts see
another element in America’s first-
half deficit of $293 million in 1C
trade, a 35% increase from 1976.
Beyond Jjapan—which for the first
time, with 18% of the trade, moved
into the lead as largest foreign
supplier of all components—the for-
eign share of work on U. S. products
is rising steadily. The value-added

had also set a record.

from last year.

imports of consumer electronics set record

Import records were also set by audio and video consumer electronics
products in 1977's first half, according to figures for imports released by the
Commerce Department. Japan is accounting for nearly two thirds of the
$1.8 billion. That total was 23.5% more than last year’s first-half figure, which

Imports of color television receivers rose one third to $246 million. Eighty-
five percent of the 1.28 million units brought in came from Japan, whose
three-year ‘“‘orderly marketing agreement’” with the U. S. did not take effect
untit July 1. Under that arrangement, Japan will limit color TV shipments to
the U. S. to 1.75 million units per year.

However, industry representatives in Washington are impressed by the
doubling of color TV imports from Korea and Taiwan, even though those
imports still represent less than 2% of the total. They believe the increase
already reflects a shift in production strategy by major importers hoping to
offset the constraints on suppliers in Japan.

Two other categories of consumer products also showed significant import
increases in the half. Color video cassette recorders, almost exclusively from
Japan, soared to nearly 46,000 units—
all of 1976. Citizens' band radios, primarily 40-channel units, accounted for
nearly 85% of the 9.8 million transceivers imported, reflecting a 14% rise

up from the 32,000 brought in during
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percentage “has been going up about
1% a year for some time,” an official
notes. “Now it averages about 56%
of a circuit’s value; it will probably
reach about 60% before long.” Of
the seven IC categories tracked by
Commerce, imports are led by
monolithic bipolar types, with metal-
oxide-semiconductor circuits total-
ing $170 million in the first half.
Transistor-transistor-logic circuits
accounted for $130 million in the
same period.

Overall, America’ long-standing
advantage in components trade of all
types appears to be eroding. The first
half’s trade surplus of $380.4 million
is down 25% from the 1976 level.
The nation’s trade deficit with Japan
was $100 million in the period as
that country increased shipments by
41% to $164 million, while Amer-
ican exports there fell 5%.

Also causing the trade balance to
decline were sharp increases in
capacitor and resistor imports, which
are producing mounting deficits in
these categories. The figures show
that capacitor imports, worth $83
million in the first half, were up a
third from last year, increasing the
negative trade balance to $32 mil-
lion, or 40% more than in 1976.
First-half resistor imports of $52.8
million represented an ever sharper
increase in that category’s U. S. defi-
cit—some $19 million, or more than
four times the $4.3 million of the
year before. O

Microprocessors

$4,800 buys 6500
development system

To establish quickly its 6500 micro-
processor family which it recently
acquired, Rockwell International’s
Microelectronic Devices is betting
on a low-priced microcomputer de-
velopment system. Called System
65, it relies on a miniature floppy
disk that Rockwell says is much
simpler to use than present paper-
tape storage.

Selling for $4,800, it is much
cheaper than units supplied by Intel
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Desk topper. Rockwell microprocessor development system relies for storage on 5'/«in.-
diameter floppy disks, which plug into the right side of the unit.

Corp. and Motorola Semiconductor.
Anticipating possible knocks by
competitors that System 65 is a loss
leader for the 6500 family or a bare-
bones unit that offers less, Rockwell
says it expects the system to be prof-
itable itself, as a complete tool for
the customer.

The disk-based approach simpli-
fies things because it stores pro-
grams under development in 13 kilo-
bytes of resident read-only memory
chips, says H. R. Anderson, manager
of product planning for the Ana-
heim, Calif., Rockwell operation.
“The big advantage is getting away
from the rat’s nest of paper tape that
has to be loaded and handled to run
other systems,” he says. About 50
units will be completed by month’s
end, Anderson estimates, with the
unit first demonstrated at the Wes-
con show in San Francisco.

Among important subprograms
that are RoM-encoded and perma-
nently resident are those for assemb-
ly, monitoring, text editing, file
management, peripherals interface,
and debugging. Not having to sort,
load, unload, and file paper tape can
save up to nine tenths of the time
required to write, assemble, and edit
a typical program, he estimates.
Another improvement claimed for
System 65 is that the entire user-
oriented memory is dedicated to user
programs. Some development
systems crib part of user memory for
operating routines, he says.

For the $4,800, a buyer gets a

complete development system, ac-
cording to Anderson. Included are
cabinet, dual 78-kilobyte mini-
floppy disk systems and four cards:
6500 central processor unit, in-
put/output controller, 16-kilobyte
static random-access memory, and
monitor/debug routines. In-circuit
emulation, which permits much
more precise and extensive debug-
ging, will be an option card available
for $1,000 to $1,100. Both Intel and
Motorola supply in-circuit emulation
options at additional cost—$1,000 to
$2,700 and $995, respectively.

Comments. Commenting on the
Rockwell system, Intel and Motorola
officials do not question its ability to
perform adequately despite its low
price. Both note, however, that the
systems are not price-sensitive, at
least as yet. “I don’t recall anyone
yet complaining about price,” says
the Motorola manager of the firm’s
Exorcisor, which sells for $7,665 in a
comparable configuration. “A few
thousand dollars’ difference is not
significant for a customer whose
development program runs to a
quarter million dollars,” adds his
Intel counterpart. An Intellec with
performance similar to System 65 is
priced at $8,275.

Where System 65 might not
match the Exorcisor or Intellec, they
speculate, is in three areas. The 78-
kilobyte mini-floppy disks may not
have enough memory capacity,
against their 1-million-byte full
disks; high-level computer languages
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New: The First Monolithic
D/A Converier System.

No oneelse

can give you an 8-bit DAC

with all peripheral functions on-chip.
It's truly microprocessor-compatible
and costs $695!

Single-chip D/A converter cir-
cuits have been around a long
time. But so have the design
problems that go along with
them when interfacing with
microprocessors—selection
of op amps, voltage refer-
ence, latches and the vari-
ous other active compo-
nents you've had to add to
use them.

Now, for the first time,
you can simplify your sys- 5
tem design by using the L
Signetics 5018 Monolithic i
D/A Converter System. It
combines, on a single
chip, the converter circuit
and all the required periph-
eral functions—a voltage ref-
erence, input latches, and an output amplifier. It
costs, in quantities of 100 and up, only $6.95. That's
one reason why it saves you money.

Reduce Parts Count and Assembly Costs.

The 5018 is a system simplifier and cost reducer. You
can forget about the costs associated with all those
extra parts. Material control is simpler. Incoming

test and inspection costs go down. Component handling
and assembly expenses can be reduced as much

as 75 percent.

VOLTAGE

REFERENCE

SIGNETICS D/A CONVERTERS

5018 —Monolithic D/A Converter System
5007/5008—8-Bit, High Speed, Multiplying DAC (£0.19%)
5009—8-Bit, High Speed, Multiplying DAC (£0.1%)

MC 1408—8-Bit, Multiplying D/A Converter
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Ideal Architecture for Computer-Based Systems.
The 5018 has built-in latches and extremely low
input loading (1/100 TTL load per line). These fea-
tures make it a good choice for multiple-peripheral,
bus-oriented microprocessor or computer-

based systems. The low input
loading lets you drive many
converters from a single bus.

The latches then permit the

bus to service several periph-

erals at its maximum

throughput rate.

Temperature stability is

an added plus. The reference

voltage can be adjusted for

correct full-scale value with

minimal temperature effects.
Temperature-related inac-

curacies are also minimized

\ because the precision, low-
i temperature coefficient resis-
{ tors are on the chip.
Other Signetics DACs.

The 5018 is our newest D/A
conversion product. The coupon
below will help you learn more
about it. If you'd like other data
sheets on our other D/A converters listed below, be
sure to check the appropriate boxes or call your
nearest Signetics distributor.

AMPLIFIER \ .

SiNELCS

a subsidiary of U.S. Philips Corporation

Signetics Corporation

811 East Arques Avenue
Sunnyvale, Calitornia 94086
Telephone 408/739-7700

--------------------1

1 To: Signetics Information Services, 811 E. Arques Ave.
PO. Box 9052, MS 27, Sunnyvale, CA 94086

] D Please send me information on the 5018 DAC System
I I'm also interested in these other D/A conversion products:
O mci408

§ O 50075008 [ 5009

! [] 1have an urgent requirement. Please have a D/A conversion
i specialist phone me at once:( ) X

Title

Division

§ Name

1 Company

| Address
b city State ZIP
EM929

45

MS
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are increasingly demanded; and a
system must be expandable to han-
dle more than one processor chip.
Anderson has answers for all
three. “The mini-floppy capacity
was picked after a survey,” he
responds. The system initially has a
Focal-65 user-developed language,
and others can be added. As for
expansion, it has space for four or
five extra cards, including “person-
ality cards™ to allow the system’s use
for other microprocessors such as

quire the television channel and to
keep that channel tuned to its exact
frequency. General Electric Co. has
taken a similar approach to the
Tv-tuning system it has introduced,
but other manufacturers that use
frequency synthesis revert back to
automatic frequency control once
the channel has been tuned.

For Quasar, the new models repre-
sent a late entry into all-electronic
tuning, now commonplace on most
manufacturers’ top-of-the-line sets.

look like a microcomputer,” says
Ted Rzeszewski, manager of ad-
vanced development engineering at
the Franklin Park, Iil., firm. So
Quasar turned to a sister subsidiary
of Japan’s giant Matsushita Elec-
trical Industrial Co.: Matsushita
Electronics Corp.

Microcomputer. The Kyoto sub-
sidiary spun off a special version of
its recently introduced MN 1400 4-
bit microcomputer for the Quasar
tuning application. The Japanese

Motorola’s 6800 family. 00 But the firm has not copied other set component maker also designed and
makers’ custom logic implementa- built a custom phase-locked-loop

Consumer tions; instead, it has put its tuning circuit for the Compu-Matic.
system under the control of a single- Though the microcomputer is nec-
. chip microcomputer. Unlike West essary for decision making and
MlCrOCompUter tunes Germany’s Blaupunkt-Werke GmbH, control, the key to the system’s

and holds frequencies

When Quasar Electronics Co. starts
shipping television receivers with
what it calls Compu-Matic tuning
next month, the firm will be one of
the first to offer sets that rely on a
frequency synthesizer both to ac-

which requires a three-chip proces-
sor to handle such extra features as
pre-programming [Electronics, Sept.
I, p. 36], the Quasar system
performs only traditional channel
select and tuning chores.

“We considered going the custom
route, but when we started optimiz-
ing our custom circuit, it began to

ability to select channels and main-
tain their stability is the phase-
locked-loop chip, shown in the
diagram. It develops a precise refer-

Tuner. Quasar’s entry into electronic tuning
of TV receivers relies on phased-locked loop
under 4-bit microcomputer control to select
and hold the channel frequencies.

MANUAL — —
KEYBDARD FINE TUNE ,‘-i
—t | 3.581055 MHz

mmn seex | FINE L_'

ans TUNE

TT1]

| ] — e — e . - —— —— —

REFERENCE
CRYSTAL

OSCILLATOR

MICRO-
COMPUTER

45.75-MHz PICTURE CARRIER
41.25-MHz SOUND CARRIER
VERTICAL SYNC
VIDEQ
AUTOMATIC FINE TUNE

CHASSIS

SENSORY
CIRCUITS

CATHODE-

PROGRAMMABLE
RAY TUBE DIVIDER

whi PHASE-LDCKED LOOP CHIP
HIGH-LOW
BAND
S PROGRAMMABLE
vhi-uhf OIVIDER
L] SWITCH
vhf OSCILLATOR

ELECTRONIC \
uhf AND uht

TUNERS uhf OSCILLATOR
PRESCALER FILTER/
T TUNING
VOLTAGE
TUNING VOLTAGE CONTROL
130 v '
PHASE
R 1.433 v COMPARATDR
‘ L |
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HYBRIDS
RUSH IN WHERE
MONOLITHICS FEAR TO TREAD.

When you want to mix semiconductor technologies, maintain cost-
effectiveness and avoid buying bulky subsystems, the only answer
is hybrids. And when your requirements put equal emphasis on small
size, high volume, high quality and low cost, Fairchild is the answer.
Although most people know us as one of the component giants of
the western world, we also happen to be one of the world's largest
suppliers of custom hybrids.
No other manufacturer can match our total hybrid capabilities.
We custom-design and volume-produce hybrids for telecommunications,
automotive, consumer electronics and industrial control applications.
Our facilities in California and Hong Kong can tun aut more reliable
hybrid products in a day than most hybrid makers can produce in a week.

IF WE'RE SO GOOD, WHY AREN'T WE FAMOUS?
Just about everything we make is custom. For example, we designed

and now produce a hybrid igrition module for a major automobile

manufacturer. We also make turer control/station memory units for

AM/FM radios and TV, products for telecommunications systems,

and voltage regulators for industrial applications.

IT HELPS TO HAVE FRIENDS ON THE INSIDE.

If we're known for anything, it's cost-effectiveness. There are two
reasons. First, we're a volume manufacturer. Our ability to turn out
hybrids in very large quantities translates into considerable cost savings
for our customers. Second, Fairchild is one of the world's leading
semiconductor manufacturers. We don't have to depend upon outside
suppliers for the delivery, reliability or quality of the components we
use. We also work directly with the people who design our comporents.
So custom design time (and cost) is held to a minimum. The result is
better product at a lower cost to our customers.

BEFORE YOU SEND US YOUR Al RC H | LoD
BREADBOARD. FAIRCHILD

Get out your company letterhead

and write to us about the kind of require- CALL us ON IT.
ments you might have. We'll send you 77
a comgrehengive booklet on the world's (415) 962 -3 I
most comprehensive hybrid facilities.

Your Fairchild sales office, distributor or representative could also help

you get your hands on a copy. The phone number a* the bottom of this

ad is a direct line to our Hybrid Products people. Fairchild Camera and

Instrument Corp., 464 Ellis Street, Mountain View, California 94042.
Telephone: (415) 962-3771. TWX: 910-379-6435.
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ence frequency from a standard
3.58-megahertz crystal and com-
pares it with the divided-down tuner
oscillator signal. If there is a differ-
ence in frequency between the two,
an output voltage automatically ad-
justs the tuner oscillator frequency
until the comparator inputs coincide.

“The pLL does the job normally
done by automatic-frequency-con-
trol circuitry, but it does it an order
of magnitude better,” Rzeszewski
says. The frequency-division chain
from the tuner oscillator includes a
programmable divider on the pLL
chip. The microcomputer programs
the divider to divide by the oscillator
frequency of the channel selected,
ensuring a signal that matches the
crystal reference.

While forcing crystal-controlled
stability onto the tuner oscillators
(which are prone to drift), Quasar
has also allowed the user a couple of
ways to move off the precise tuning
frequencies. “We wanted to retain a
manual fine-tuning feature so the
customer could tune out noise on
very weak stations, at the sacrifice of
some picture crispness,” Rzeszewski
says. “Or he may want to deliber-
ately mis-tune to minimize disturb-
ing signals.”

So the user can command the
microprocessor to change the refer-
ence oscillator signal, which it does
by continuously changing the num-
ber in the reference’s programmable
divider as long as the fine-tune
buttons are depressed. Also, there is
an automatic fine-tune mode for use
in cable and master-antenna instal-
lations where carriers are often
offset from the correct frequencies.
In such setups, the Quasar system
will search for the carrier frequency
as far as 2 MHz away from where it
is supposed to be.

Station choice. The microcomput-
er also gives the user a choice of two
ways to find the station—either
searching for the next active channel
higher or lower with seek buttons or
tuning directly to the channel by
entering two digits on the set’s
keyboard. Invalid keyboard entries
and inactive channel numbers are
tuned to the next higher active chan-
nel, although the user can defeat the

48

News briefs

Charles Ferris to head the FCC; Brown also nominated

Charles D. Ferris, counsel to House speaker Thomas P. “Tip’’ O’Neill, has
been named by President Carter to head the Federal Communications
Commission, confirming an earlier report [ Electronics, Sept. 15, p. 55]. Ferris
will succeed Richard E. Wiley, who is resigning.

Carter also nominated Washington lawyer Tyrone E. Brown to the FCC's
so-called “minority seat,” vacant since Benjamin L. Hooks left to become
director of the National Association for the Advancement of Colored People.
Ferris’ term will expire June 30, 1984. Brown will complete Hooks' term and
in 1979 is expected to be renominated for a full seven years.

U. 8. tactical ground and ship radar outlays seen rising

Tactical ground and shipboard radars will constitute the bulk of an estimated
$10.6 billion U. S. military radar market in the six years ending in 1982, says
a study by Frost & Sullivan Inc. of New York. Annual outlays are projected to
rise about 5% annually from $1.6 billion in the Federal fiscal 1977 year just
ended to nearly $1.9 billion in fiscal 1982, with a surge to just over $2 billion
in fiscal 1979. While tactical ground radars and shipboard radars are
forecast to account for $4.5 billion and $4 billion in outlays over the six
years, F&S says spending for large surface-based surveillance systems will
remain flat at $2.1 billion, as more of their functions are taken over by
satellite systems. Offsetting this will be increased spending on hostile
weapons locators, search radars, and tactical fire control systems.

Tektronix expands its microprocessor development lab

Tektronix is enhancing the general-purpose nature of its model 8001 micro-
processor development lab, adding in-circuit emulation of the Z-80, TMS
9900, and 8085 devices, as well as the 8080 and 6800, the two devices
covered when the system was first announced [Electronics, March 31,
p. 122]. The company is the first and only major instrument manufacturer to
offer a microprocessor development system.

Distributed network architecture for HP 1000

Hewlett Packard Co. has committed itself to a distributed network architec-
ture that permits HP 1000 and HP 3000 computing systems to be tied
together. Comprising software and a read-only-memory subsystem,
DS/ 1000 follows up HP’s DS/3000, which initiated a high-level network
protocol for the top-end 3000s alone. DS/ 1000 now goes a step further
since it permits both systems to be hooked up, transparent to the operating
systems in each. The network can be arranged in any configuration—star,
ring, string, or combinations —with the best path set up automatically for
high-speed communications between machines.

Perkin-Elmer introduces thermal printer

The Terminals division of Perkin-Elmer Data Systems Inc. has introduced a
$795 thermal printer. The 75-quantity price includes interfacing electronics
for RS-232C standard input, making the 100-character-per-second model
650 one of the lowest-priced printers available.

The 650 prints sideways on 8'2-by-11-inch dye-impregnated paper,
depositing an entire column of dots at one go. A stationary thick-film print
head with an array of 288 resistive elements spans the length of the carriage,
and the 9-by-12-dot arrangement for each character allows the printer to
handle the entire 96-character ASCIl set. A 6800 microprocessor controls
the 650, which has buffer memory for storing a single page.

seek feature with a switch, allowing
inactive channels to be used for such
purposes as video games or video-
tape playback.

“We use five sensors in the chassis

to tell the microcomputer if a valid
signal is present and, if so, how accu-
rately it is tuned,” Rzeszewski says.
A pair of quad comparators look at
the five signals—vertical synchroni-
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i YFOR CALCULATORS
y st CP728 MPU
FOR TV GAMES '
THE AY-3-8900 MPU

_ FOR APPLIANCES
_— THE PIC1650 MPU

>y

FOR MUSIC
THE PIC1655 MPU

2

K
FOR TEEECGPDMMUNICATIONS

THE CP1600 MPU ' | FOR TELEVISION

. | THE CP1610 MPU

!! ” General Instrument standard microprocessors are optimized
for the application they serve . . . a unique approach that

E minimizes interface circuit requirements and eliminates
unnecessary costs. For example, the standard micropro-

cessor designed as a numbers cruncher isn't the optimum

vehicle for appliance control. It requires too many external

circuits to interface it with the appliance and it carries along

overhead hardware you simply don't need. In contrast,

the Gl “‘dedicated’’ approach provides the optimum inter-

face LSI to best tailor the standard microprocessor to its

application. And GI's ‘‘dedicated” solutions are drawn from our

broad experience in the consumer and telecommunications markets.

u Standard microprocessors...dedicated to help

our customers compete.

GENERAL INSTRUMENT CORPORATION

MICROELECTRONICS
600 WEST JOHN STREET, HICKSVILLE, NEW YORK 11802
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FIXED & VARIABLE

eramic

LOOK TO ERIE FIRST FOR
CERAMIC
TRIMMERS

o . )
2 1 S sm}e?

ACTUAL SIZE
STYLE 513  STYLE 518 STYLE 538

* 1000 variations

+ $.30 to $.75 in production
quantities

+ World's finest quality trimmers

+ Other styles available r
Write for catalog 500 |-

ERIE TECHNOLOGICAL PRODUCTS, INC.

Erie, Pennsylvania 16501
814/453-5611

... AND STILL THE BEST BUY

TUBULAR

CERAMIC CAPACITOR§_‘_’_
I

h W

/ Designed for

Temperature Compensating and
BY-PASS-COUPLING applications
Complete line - High quality

FEED-THRU
CERAMIC CAPACITORS

« For filtering and
by-pass
applications

+$.05 to $.30
in production
quantities

* MIL Types

Write for catalog 0570

ERIE TECHNOLOGICAL PRODUCTS, INC.
Erie, Pennsylvania 16501
814/453-5611

50 Circle 50 on reader service card
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zation, automatic-fine-tuning volt-
age, composite video, 45.75-MHz pic-
ture carrier, and 41.25-MHz sound
carrier. The customer can adjust the
composite video threshold so that he
can skip over weak signals. O

Distributors

Schweber takes on
Data General micros

Microcomputers are widely available
from semiconductor distributors, so
the announcement that Schweber
Electronics Corp. has added a new
line might normally be greeted with
a big yawn. But the fact that it is the
microNova line from Data General
Corp. should cause a stir in distribu-
tor, minicomputer, and semiconduc-
tor circles.

The agreement gives Schweber
Data General’s line of 16-bit micro-
processor products—chips, boards,
packaged computers, peripheral
equipment, and software. It is
believed to be the most important
such agreement to date between a
leading computer manufacturer and
a major distributor, and Data Gen-
eral president Edson de Castro says
it is just the beginning. The West-
boro, Mass., company will be lining
up other distributors for the micro-
Nova line as well.

“We feel the market for small
computers, particularly for micro-
computers, is much too broad for us
to sell into directly,” de Castro says.
“Local, off-the-shelf delivery is be-
coming very important.” Schweber,
a Westbury, N.Y., based distribu-
tor, has 16 U.S. locations, and
approximately 100 salesmen. “A
distributor salesman can afford to
make a call on prospective micro-
computer users in conjunction with
other component products he sells,”
de Castro reasons. In addition, Data
General field service contracts will
be made available to users as part of
the agreement.

For his part, Seymour Schweber,
president of Schweber, says the
agreement will open the doors of
more than 500,000 potential custom-

ers “who have been virtually ignored
by computer manufacturers. These
people have been orphans in a storm,
because the computer manufacturer
didn’t even return their phone calls.”
Salesmen selling systems at
$100,000 or more did not want to
take the time to follow up an inquiry
about microcomputers, he says.

Data General’s list prices for the
microNova line range from $225 for
a chip set to $1,995 for a boxed
system and as much as $11,000 for a
system including a diskette and
printer. The full range will be
offered by Schweber.

The only other minicomputer
manufacturer offering microcomput-
ers through distributors is the Digi-
tal Systems division of Texas Instru-
ments Inc. Three distributors offer
the T1 990/4 microcomputer and the
division’s advanced microprocessor
prototyping lab. a

Instruments

3" =digit DMM
hits low of $49.95

How low in price can a 3Y»-digit
digital multimeter go? At least to
$49.95, says Sinclair Radionics Ltd.,
the British firm near Huntingdon, in
Cambridgeshire, which pioneered
low-priced calculators and claims to
be Europe’s largest manufacturer of
digital multimeters.

For this price, Sinclair does not
include the ability to make ac
current measurements. But the mod-
el PDM35’s accuracy —to within 1%
of reading—is better than the 2% of
full scale typical of analog multimet-
ers, with their d’Arsonval-type mov-
ements. Also, the meter’s input
impedance is the standard 10 meg-
ohms of a bMM, compared with the
much lower 20,000 ohms per volt of
analog voltohmmeters.

Until now, digital multimeters
have been almost twice the price of
the new unit, which is aimed directly
at the low-cost analog multimeter
field. In that field, the familiar
Simpson model 260 now sells for
about $75, whereas a miniature
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biggest,

Iittle

you can buy.

TRW'’s new TDC-1006J 256-bit serial shift
register is unmatched for speed and power.

When you need a fast, compact shift register,
there's nothing around to match the TRW TDC-1006J
256-bit serial shift register. Advanced bipolar
construction gives you speeds of 30 MHz. Power
consumption is under 500 mW. It's TTL com-

patible, with complementary outputs. And the

16 pin C DIP configuration lends itself nicely to
inexpensive, high density packaging.

Also available is the TDC-1005J Dual 64-bit serial
shiftregister with a speed/power product comparable
only to the TDC-1006J. it consumes only 350 mW.

Cost: 256-bit $55 in 100’'s —dual 64-bit $40 in 100’s.
Contact your nearest TRW Electronic Components
field sales office or call us at (213) 535-1831,

or send the coupon.
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TRW LSI Products
An Electronic Components Division of TRW, Inc.,
One Space Park

Redondo Beach,CA 90278
Please send data sheets on your shift registers.

NAME

COMPANY

DIvV/DEPT MAIL CODE

ADDRESS

cCITY

TRW/ s probucTs

...from a company called TRW
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VOM, such as the Triplett model 310,
now sells for about $50. Sinclair also
says it will introduce a 4Y-digit
multimeter for $199 early next year.
Nevertheless, the firm admits
there will always remain applica-
tions where the moving-needle ana-
log display will be preferred to
monitor input changes. And there
always will be people who plainly
prefer to look at a meter needle.
Market. John T. Nicholls, head of
Sinclair’s Instrument division, esti-
mates the total world market for
analog multimeters at about 1
million units per year, selling for an

=
Micro- s e .l
average price of $40. Sinclair hopes
processor to sell somewhere between 50,000
and 100,000 PDM35 units the first
o year, he says. Already, preliminary
Dlsplay showings to dealers have resulted in
firm orders for about 20,000 units.

~ The 3Y:-digit model is packaged
rlv in a modified version of a Sinclair
calculator case, has a 0.150-inch
light-emitting-diode readout, and
runs off a standard 9-v transistor
battery. It has automatic polarity
indication and uses a simple slide
switch for range changing.
According to Nicholls, the low
price comes from using bipolar field-
effect-transistor circuits for the ana-
log input circuits and a digital large-
scale integrated circuit for counting

LSI-11 helped plot

HEXADECIMAL DECODER/ ,
Courageous’course
DRIVER/LATCH MD43688B Engineers at Digital Equipment
DRIVES COMMERCIAL AND MILITARY LED, LCD. (s 9 a
INCANDESCENT, FLUDRESCENT AND GAS Corp.’s Components Group
DISCHARGE DISPLAYS. THE MDA4368B IS PIN-FOR Tl i ’ .
PIN WITH THE TTL9368 DEVICE, BUT OFFERS THE joined Skipper Ted Turngr s .C.ou'
FOLLOWING ADDED BENEFITS ageous crew—at least in spirit—
@ INCREASED RELIABILITY THRU CMOS LOW in celebrating the 12-meter
‘CS\,’,V&{‘N‘{?I“,\X””H? ;(92,295;‘;”““ OFQUTRUE yacht's successful defense of the
@3 T0 18 VOLT OPERATION AND OUTPUT CURRENTS America’s Cup Sept. 18 off New-
OVER 50MA PER SEGMENT ) N
OTHER MITEL CMOS DISPLAY DRIVERS AVAILABLE port, R.I. DEC's LSI-11 helped
INCLUDE Courageous navigator Bill Jorch
MD43118 /SFGMgNT HEXADECIMAL DECODER/ (pronounced “george") compute
DRIVER/LATCH s oae .
MO45118 - 7-SEGMENT DECIMAL DECODER his position and such other crit-
; DRIV[TR"‘LAYEH NEGiETER ical data as wind speed and
MD43308 - 30-BIT LCD DRIVER/REGISTE At ;
MDA40558 — 7-SEGMENT LCD DECODER/DORIVER direction [Electronics, June 23,
MO40568 - 7-SEGMENT DECODER/DRIVER/LATCH p. 34] as the U. S. entry swept to
four straight wins over Australia.
18 AIRPORT BLVD In the system's automatic mode,
«@lB,.  BROVMONT QUEBEC. CANADA the boat’s instruments were mul-
L2321, tiplexed to the LSI-11, which
(L 0526747 | computed and displayed data,
M' l EI including distance to marks along
! the course.
W Semiconductor |
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Meter. Sinclair's DMM has accuracy to
within 1% of reading, no ac measurements.

pulses and driving the LEDs. The
precision input voltage divider em-
ploys thick-film technology. The Lsi
chip is the one in the company’s 3V»-
digit $99 model DM2 multimeter of
which more than 25,000 units have
been sold. The chip is built by both
General Instrument Ceorp. in Scot-
land and by Plessey Co. and comes
in a 16-pin low-cost package.

The unit uses a single-slope tech-
nique for analog-to-digital conver-
sion. In this technique, a ramp is
internally generated, and the count
from an internal 10-kilohertz clock
is accumulated until a comparator
senses coincidence between the ramp
and the unknown input signal.

Accuracy. The meter's accuracy
depends on the stability of the clock
frequency; therefore Sinclair uses a
temperature-compensated oscillator.
It says the accuracy of within 1%
holds over a temperature range of
19°C to 23°C. Although calibration
is guaranteed for only three months,
Nicholls says it should held for
about a year. As to the absence of an
ac-current range, Nicholls points out
that the few users who require such
capability usually need up to 20
amperes full scale, which would be
beyond the capability of a low-cost
digital instrument anyway.

The meter measures dc voltages in
four ranges with full-scale values
from 2 v (actually 1,999 v) to 1,000
v; ac voltage in four ranges from 2 v
to 500 v full scale; dc current in six
ranges from 200 microamperes to
200 milliamperes full scale; and
resistance in five ranges from 20 Q to
20 MQ full scale. O
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Our first
SBC 80 compatible systems
for 1977!

4K to 64K RAM
Up to 8K EPROM
on one board

Now you can have
RAM and EPROM on
the same board and
buy as much or as little
memory as you need.
And because our
memories use 16 pin
memory element
sockets you can
change your memory
when you change
your mind.

Speaking of
changing your mind,
when you want to
change address
locations of either RAM
or EPROM, it's done
with two, on-board
switches—providing
16 possible start
locations for each
memory.

Compare these
features with our much
improved read, write
and refresh cycle times
and you'll choose
MSC first.

16K RAM Version

Up to 16K x 8 of RAM
and up to 8K x 8 of
EPROM on the same
board.

RAM expandable in
4K x 8increments and
EPROM expandable
in1K x 8 or 2K x 8
increments.

On-board DIP
switches to select any
of 16 address start
locations for RAM and
16 address start
locations for EPROM.

Cycle times:

Read, 350 nsec.
Write, 500 nsec.
Refresh, 500 nsec.

Totally SBC 80 and
Intellec MDS hardware
and software
compatible.

Limited one year
warranty on parts and
labor.

Deiivery 30 days

MSC 4502
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64K RAM Version

Up to 64K x 8 of RAM
and up to 8K x 8 of
EPROM on the same
board.

RAM expandable in
16K X 8 increments
and EPROM
expandable in 1K x 8
or 2K X 8 increments.

On-board DIP
switches to select any
of 16 address start
locations for RAM and
16 address start
locations for EPROM.

Cycle times:

Read, 350 nsec.
Write, 500 nsec.
Refresh, 500 nsec.

Totally SBC 80
and Intellec MDS
hardware and software
compatible.

Limited one year
warranty on parts and
labor.

Delivery 30 days

MSC 4602

Beginning firsts

Beginning with
compatible memories
Monolithic Systems
will continue to
introduce SBC 80
systems with features
which are firsts.

First to take
advantage of the
latest technology.
And first in reliability,
value and delivery.

You can be among
the first, when you
call us for SBC 80
compatible systems.

SBC 80 compatible
systems...
from the first.

AA
N\

a%

Nonolithic
MJrtemys coe

14 Inverness Drive East
Englewood, CO 80110
303/770-7400

Intellec is a registered trademark of
intel Corporation

©1977. Monolthic Systems Corp
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Incredible
performance...

at_unb'eli.evable

TRW hybrids shatter the price/performance barrier
for RF output power, linearity and dynamic range!

You'll have to see it to believe it! And we're ready Then take a look at the price. Now, in your produc-
to show you proof. Take a look at some of our typical tion units, you can get the performance you'd only
applications. Look at the gain quoted for each. expect from precision laboratory gear.

TRANSMITTER DRIVERS:

600 mW
8 mw CW or PEP
1-200 MHz ENGE L -32 dB IMD | Lpa szcﬁzeéso .
Gain —18.5 dB ' ! ' EACH |
400 mwW
8 mw CW or PEP
10-400 MHz =500 -32dB IMD 3(:1A 2(315 .
A . HPA . .
Gain=17 dB ! ! $ EACH
500 mW
3Imw CW or PEP y
RE 30-300 MHz e —-32 dB IMD 3(:.328610 .
- A 2840 HPA .
Gain=22dB $ EACH
t
L.O. 600 mW
0.2 mW CW or PEP
2-150 MHz -32dB IMD CA 2830
CA 2830 HPA »$40.00"
/ Gain - 34 dB EACH
R 400 mwW
0.2 mW CW or PEP | ;
10-400 MHz -32 dB IMD | CA 2870
CA 2870 ! HPA 2$59.50"
Gain=33dB EACH
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RECEIVER APPLICATIONS:
40 MHz to 100 MHz IF amplifier.

STANDARD IF

-20V
' 2 mw 100 mW to signal L2810 .
RF=| PRE AMP CA 2875R B $3!A.C§O
e Gain - 17.5 dB
HIGH PERFORMANCE IF
Input
70 +20 MHz
NF =3 dB _
Zin =750 20V 99
Ret. Loss = 26 dB -20V
F
RF~| . e CA 2876R BS CA 2875R BSF : %
-
L.O. ~ Gain—22 dB “Gain=17.5d8B
-20V
Po =24 dBm (Harm's —40 dB)
Zo= 1750 \ GA 2876 R
CA 2875R Output »$31.50"
Ret. Loss — 26 dB EACH
Ip3 = +40 dBm
Gain —17.5 dB
INSTRUMENTATION APPLICATIONS:
+24V
-4 dBm +26 dBm Leveled X CA 2820
- CA 2820 . » $27.93"
- . EACH
1-520 MHz Gain=30dB
SWEPT

*U.S. list prices in 100's

These applications are only the beginning.
TRW RF linear hybrids can revolutionize design
after design...with incredible performance at

unbelievable prices. Let us prove it. To get complete

data sheets, send us the coupon.
To find out how you can get a free sample and
test fixture, call Dan Brayton at (213) 679-4561.

TRW/ rr semiconpucTORS

ANOTHER PRODUCT OF A COMPANY CALLED TRW

TRW RF Semiconductors
An Electronic Components Division of TRW, Inc.
14520 Aviation Boulevard, Lawndale, California 90260

Please send me your new RF linear catalog.
Please have an applications engineer contact me

(Phone)
Name
Position
Company Name

Address

City State Zip

- lressascscsssenssssessesssseseseeneeseeeel
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New Sinclair Cambridge Programmable.
An astonishing $29.95!

How pocket calculators grew up

A couple of years ago, calculators took a
step forward. Programmability transformed the
slick slide-rule caiculator into an advanced
scientific machine.

Sadly, italso transformed a cheap little
calculating aid into a piece of capital
investment.

Now the all-new Sinclair Cambridge
Programmable puts programmability where it
belongs: in the palm of your hand, for less
than $30.

The features of the Sinclair Cambridge
Programmable

The Cambridge Programmable is
genuinely pocketable. A mere 4,” x 2" it
weighs about 202.

Yetthere is absolutely no compromise in
the package of functions it offers.

Because the Cambridge Programmable
is both a scientific calculator with memory,
algebraic logic and brackets (which means you
enter a calculation exactly as you write it), and
aprogrammable calculator which offers
simple, flexible through-the-keyboard program
entry and operation.

The Cambridge Programmable has a
36-step program memory, and features
conditional and unconditional branch
instructions (go to and go if negative).

There is also a step facility, which allows
you to step through the program to check that
ithas been entered correctly. If there isany
programming error, the learn key allows you to
correctsingle steps without destroying any of
the remainder of the program.

To achieve this, each program key-stroke
has an identifying code, or ‘check symbol’.
(The symbols for the digit keys are the digits
themselves, while the symbols for the operator
keys are letters printed beside the keys.)

The check symbol for], for example, is F.
So if, as you step through the program, the
display shows

check symboi step number

-

FOOOOD 26

] ll' g»'g,f u]ag al& Sl

it means that[=l is programmed as step 26.
If step 26 should have been [, all you have to
dois press

learn

puts machine into the correct step
‘learn’ mode.

It's as simple as that!

These facilities make the Cambridge
Programmable exceptionally powerful,
whether it's running programs you devise for
yourself or the programs in the Program Library.

Use the 294-program library to tailor the
machine to your own specialty

Like a full-size computer - and unlike far
more expensive specialist calculators - the
Sinclair Cambridge Programmable can be
programmed to handie caiculations concerned
with any specialty.

And of course, whatever it's doing the
Programmable is error-free - in fact, once it's
programmed, it can even be given to an
operator who doesn’tunderstand the program!

To save you time, and to help inexperi-
enced programmers, Sinclair have produced a
library of 294 programs ready to be entered
straightinto the calculator.

Using these standard programs, the
Cambridge Programmable solves problems
from quadratic equations (where the program
gives both real and imaginary roots) to twin-T
filter design, and from linear regression to bond
yields. Iteven plays a lunar landing game! To
realise the full power of the Cambridge
Programmable, the Program Library is a must.

(The calculator is supplied with 12
sample programs, and full instructions for
entering your own program. The four books in
the program library are available at $4 each, or
$10 for the complete set.)

Why the Cambridge Programmable
costs so little

The Sinclair Cambridge Programmable
uses the Sinclair talent for miniaturisation to the
full - as you'd expect from the company that
pioneered the truly pocketable pocket
calculator, and recently introduced the world’s
first pocket TV,

Chip and circuitry design are unique to
Sinclair, and the Cambridge Programmable is
assembled by Sinclair's own staff at their
headquarters plant. Shipped direct, and sold to
you direct, the Cambridge Programmabie
accumulates no middleman’s profits on the way.

The resultis a pocket programmable
calculator of advanced design, sold by the
manufacturer with the manufacturer's own
1-year comprehensive guarantee, at a price
unmatched by any comparable calculator,

10-day no-obligation offer

There's alot more to this remarkable
calculator than a brief written description can
cover.

You need to seeitand handleiit...to
program it yourself in a few seconds to save
you hours...to check its performance against
tables and graphs... to test the full range of
programs available ... to evaluate, perhaps, its
use as an educational aid in developing a
student’s computer understanding.

So we're offering a 10-day trial. Send your
check or money order with the order form
below, and you'll receive a calculator direct.
Use it for 10 days, and if you don't feel it's the
finest $29.95 you've ever invested, send it back.
We'll refund your money without question.

There's nothing to lose, and so much
calcuiating power to gain.

Postyour order today.

SincCli=ir-

Sinclair Radionics Inc., Galleria,
115 East 57th Street, New York, N.Y. 10022 USA.
Tel: (212) 355 5005.

To: Sinclair Radionics Inc., Galleria, 115 East 57th Street, New York, N.Y. 10022, USA. E9

Please send me_____(qty) Sinclair Cambridge
Programmable(s) at $29.95 each, including
fullinstructions, and sample programs.

(qty) AC line adaptor(s) at$4.95 $

(gty) Program Library Book1at$4 $
General/Finance/Statistics
(percentage, metric system,

memory, games, dates, finance,
mortgages. statistics)

—(gty)Program Library Book 2 at$4 §
Mathematics (algebra. calculus
geometry, tngonometry, number
theory. transcendental functions)

— — (gty)Program Library Book 3at$4 S
Physics and Engineering
(astronomy, statics and dynamics,
relativity, mechanics: properties of
matter, fluids, structures,
thermodynamics)

—_ {gty)Program LibraryBook 4 at$4 $
Electronics (networks, circults,

filters, electrodynamics, radiation
and propagation)

p) t t
Bk siopersat °

Sales tax (NY residents)

|V>

|

i}

2.5

Post and packing S
Total $

SA9P

Enclosed is check/MO payable to Sinclair Radionics Inc.

Name

Address

state

zip
(PLEASE PRINT)

lunderstand that you will refund purchase price in full if
| return calculator(s) and accessories in saleable condition
within 10 days of receipt

Signature



Army names Boeing,
Vought to compete
for GSRS misslle

Telecommunications
technology In China
gaining, saysEIA ...

. . . But Peking trade
potential seen
hurt by new study

FCC spelis out
uhf/vhf antenna
rules for TV sets
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Washington newsletter

Development of the General Support Rocket System, a highly mobile,
surface-to-surface missile, has been started by the Army with the award of
competitive contracts of more than $34 million each to Boeing Co. of
Seattle and Vought Corp. of Dallas. The 29-month validation program by
the Army Missile Research and Development Command, Huntsville, Ala.,
calls for a competitive shootoff prior to a production decision. The GSRs,
with a range of more than 18 miles, will include six factory-sealed and
maintenance-free rockets in a disposable, rectangular launching pod.
Modular design, the Army says, will permit interchange of rockets, pods,
and launchers with those of U. S. allies.

Telecommunications technology in the People’s Republic of China “is
more advanced than anyone thought,” says the Electronic Industries
Association’s John Sodolski, following the return from that country of an
Ela delegation of seven member companies [Electronics, Aug. 4, p. 49].
The firms’ representatives, specializing in satellite communications, were
impressed by a Chinese-built, 10-meter earth station and a teleccommuni-
cations switching center. “No one knew they had the earth stations, but
they said they had a number of them,” Sodolski said, adding that “the
quality of the switching center was impressive—better than anyone antic-
ipated.”

As a People’s Republic of China telecommunications delegation visits
European space facilities (see International Newsletter), efforts by U. S.
satellite communications companies to cultivate a Chinese market received
a severe setback. It came in the form of a Library of Congress study
assessing the China space program as almost completely oriented to
military uses. The study, which evaluated space programs of 148 nations,
says the last five of the seven Chinese satellites orbited since 1970 appear
to have been either reconnaissance or electronic eavesdropping satellites.
The report, made public Sept. 20 by the House Committee on Science and
Technology, is regarded by electronics company representatives as offset-
ting the encourgement they derived earlier in the month from the
technology export policy statement by Defense Secretary Harold Brown.

Television receiver makers who want to attach a common ultra- and very-
high-frequency antenna to their products have been told by the Federal
Communications Commission that they must meet one of two conditions.
Their measurement data must show that the common antenna’s uhf
reception is comparable to that of the uhf loop antenna now provided, and
it must come complete with a description of the test procedures and
equipment used to derive the data. Alternatively, the common antenna
request must show that receivers incorporate a built-in splitter circuit to
couple uhf signals to the uhf tuner in a way that tests show yields
acceptable reception.

The Fcc ruling came after set makers sought clarification of an order
requiring all receivers produced after July 15, 1978, to have a uhf antenna
attached, not merely provided, if the vhf antenna is also attached. “Merely
connecting the built-in vhf antenna to the uhf terminals” is not acceptable,
the Fcc said in response to industry queries.
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Washington commentary

Promises and problems in ERDA’s push for solar electric power

Solar electric power advocates are being told
there is *““good news” in the Energy Research
and Development Administration’s plans to
accelerate its photovoltaics program [Electron-
ics, Aug. 4, p. 33]. The word comes from Henry
H. Marvin, ERDA’s solar energy division direc-
tor, who in mid-September detailed the agency’s
proposals before the House Committee on
Science and Technology.

Back from a tour of U.S. industry and
Government laboratories involved in photovol-
taic development, Marvin found that solar cell
prices in the range of $1 to $2 per peak watt
might be achieved by 1978—79, “two years
earlier than ERDA’s current projected miles-
tone,” and move the market “into a very rapid
growth stage in the 1980 — 85 time frame.”

By 1986 this could lead to the development of
commercial plants capable of an annual produc-
tion of 500 megawatts of modules *“at a market
price of less than 50 cents per peak watt,”
expanding by the year 2000 to *“50 gigawatts of
solar array modules at a market price of 10 to
30 cents per peak watt.” Should that happen,
ERDA believes some 20 gigawatts of electricity —
3% of estimated U. S. demand —could be gener-
ated by photovoltaic conversion. That figure
beats ERDA’s previous 1.5% estimate.

Thorns in the roses

Nevertheless, there are some sharp thorns on
ERDA’s rosebush, as Marvin is quick to point
out. “The major factor we see holding back this
price reduction is the very large investment in
manufacturing facilities required to implement
cost-reducing technologies.”

To stimulate this investment, ERDA’s proposed
new plan would accelerate solar cell buys
through a series of “pull-through” experiments
and applications in load centers of 25-to-500-
kilowatt size, contracted for in 8 to 12 solicita-
tion cycles over a 10-year period. Marvin adds
that “smaller-scale applications, such as resi-
dences, become an option in the early 1980s.”

ERDA’s draft plan thus represents a switch
from its existing program, for it opts to empha-
size solar-cell technology and applications
instead of pushing the development of equip-
ment for large-scale manufacturing.

A good part of ERDA’s decision to stress
photovoltaic technology in its new proposal to
the Congress is based on what Marvin calls “the
very sizable technical problems to be resolved.”
These range from the need to double the effi-
ciency of solar arrays to 15% to 20% from the
present 8% to 10% level to development of a

low-cost, highly transparent, and noncontami-
nating array encapsulant to replace glass, plus
“a very strong need to improve the capability of
electric energy storage” derived from arrays.

As with any new technology, ERDA’s draft
plan has critics as well as advocates. Rep. Mike
McCormack (D., Wash.), chairman of the
Science and Technology subcommittee on
advanced energy technologies, told one reporter,
“There is no way to legislate a technology into
being.” Others who have seen ERDA’s draft revi-
sions have more particular criticisms.

Of the 30 responses analyzed by ERDA thus
far, Marvin says, “some feel that the goal of $1
to $2 per watt in 1980 is too ambitious, particu-
larly for flat-plate silicon.” But half of ERDA’s
fiscal 1977 technology funds are devoted to
silicon array cost reductions, and photovoltaic
specialists want a better R&D balance between
silicon and materials like cadmium sulfide,
gallium arsenide, and cadmium telluride.

While there is general agreement in industry
with ERDA’s concept of a demand-pull strategy
to spur the market through larger array buys
and experimental applications, the responses
also raise the question whether a market that is
wholly dependent on Government stimulus can
attract the necessary private investment in plant
and equipment. “The underlying issue,” Marvin
contends, “is whether an intermediate market
which will be growing and self-sustaining exists
as we approach the $1 to $2 per peak watt
goal.” Clearly, industry is uneasy about that
prospect.

Persuading Congress

The fact that ERDA’s new proposal is gener-
ating as much debate as it already has—much
of it outside the industry—is encouraging to
some industry optimists. ‘“At least there is
someone else in church besides the choir,” says
one. As for those who say ERDA’s revised goals
are too ambitious, the same person recalls that
“no one believed we could meet the timetable
for a lunar landing either.” He dismisses
Congressman McCormack’s observations quick-
ly. “He wouldn’t be saying that if he hailed
from Arizona, Texas, or Utah. Washington is
always cloudy —except when it’s raining.” But
McCormack, a sponsor of solar heating and
cooling as well as electric vehicles, is widely
regarded as a realist and a force to be reckoned
with on energy issues. If ERDA is to succeed with
its program, it must muster its fellow optimists
to convince the Congress that its goals are in
fact achievable, Ray Connolly
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Pioneered by Sprague Electric's Semiconductor
Division, the process technique of ion implantation
has become an industry standard and is now used by
virtually every semiconductor manufacturer. Sprague
Electric applies this universally-recognized tech-
nology to a broad base of discrete and integrated
devices which use both MOS and bipolar processes.
lon implantation has made possible substantial size
reductions and tighter process controls, which result
in improved device performance.

At Sprague Electric's Semiconductor Division, we
have accumulated over 15 years of intensive
experience in the manufacture of innovative semi-
conductor devices...devices which have made
special contributions to technology . . . devices which
are manufactured under a most exacting QAR pro-

By 3 A

|
|

FOR FAST INFORMATION, CALL YOUR NEAREST SPRAGUE SALES OFFiCE:

lon implantation...
a way of life.

gram . . . devices which are designed to assure total
customer satisfaction.

We have built the kind of operation that is required
to produce semiconductors which are compatible
with today’s as well as tomorrow’s requirements.

We proudly invite customers and prospects to tour
our plant, the nation’s finest semiconductor facility
of its type. Here you will see the magnitude of effort
that goes into properly designed and manufactured
devices. You'll be pieasantly surprised!

Write or call George Tully or Bob Milewski to
arrange a visit. You can reach them at the Semicon-
ductor Division, Sprague Electric Co., 115 Northeast
Cutoff, Worcester, Mass. 01606. Tel. 617/853-5000.

ALABAMA, Sprague Etectric Co., 205/883-0520 « ARIZONA, Sprague Electric Co.. 602/279-5435 e CALIFORNIA, Sprague Electric Co., 213/649-2600, Wm. J. Purdy Co., 415/347-7701; KCE
Corp., 714/278-7640 © COLORADG, Wm J Purdy Co.. 303/777-1411 o CONNECTICUT, Sprague Electric Co . 20372812551 o OIST. OF COLUMBIA, Sprague Electric Co. (Govt sales only),
202/337-7820 » FLORIOA, Sprague Electric Co . 305/831-3636 o ILLINDIS, Sprague Electric-Co., 312/678-2262 o INCIANA, Sprague Electric Co., 317/253-4247 o MASSACHUSETTS, Sprague
Electric Co., 617/899-9100; Sprague Electric Co.. 413/664-4411 ® MICHIGAN, Sprague Electrrc Co., 517/787-3934 o MMINESOTA, HMR, Inc., 612/920-8200 « MISSOUR, Spragur Etectric Co.
314/781-2420 « NEW JERSEY. Sprague Electric Co . 201/696-8200. Sprague Electric Co . 609/795-2299; Trinkle Sa'es Inc.. 609/795-4200 « NEW MEXICO, Wm. J. Purdy Co., 505/266-
7959 o NEW YORK, Sorague Electric Co., 516/540-4141: Wm Rutt, Inc., 914/698-8600, Sprague Etectric Co.. 315/437-2311; Mar-Com Associaes, 315/437-284:4 « NORTH CAROLINA, Electronic
Marketing Associates, 919/722-5151  OMI0, Electronic Salesmasters, Inc., 800/362-2616; Sprague Elsctric Co.. 