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i. Circuit Board Testing Update/No. 7 in a series from Hewlett-Packard.

SIGNATURE ANALYSIS: A NEW AND EFFECTIVE METHOD OF
TESTING MICROPROCESSOR-BASED BOARDS AT SPEED

If you're producing microprocessor-
based products, you've probably
found that board level testing is no
trivial problem. That's because the
complexity of the microprocessor
(MPU) has introduced a number of
new testing problems, especially
when the boards must be tested at
operating speeds.

What are the new

testing problems?

At-speed testing of dynamic devices
creates five major problems: 1)
Synchronizing most test systems with
the MPU's fast on-board clock isn't
possible; 2) The MPU’s bi-directional
bus makes fault isolation difficult; 3)
Existing test systems often aren't fast
enough to test today's dynamic
memory devices thoroughly; 4) Most
test systems cannot exercise the MPU's
software — a must, and 5) Functional
test development costs are increasing
with device complexity. To solve these
problems, Hewlett-Packard created
new testing techniques.

How HP developed
Signature Analysis.
In 1977, as a means of reducing field
service costs, HP developed a new
method of testing dynamic devices.
Called Signature Analysis (S/A) it

is a data compression tech-
nique that reduces a complex
data stream to a

series of unique four-digit hexa-
decimal signatures. Under test, the
signature of each circuit node is
compared to a stored value, making it
easy to locate faulty nodes.

SIGNATURE ANALYSIS
Stop Start
-» »,
0100110 ... . 01001 | Snature

Data Stream —_— Analyzer

Semare 315 H]1]

Solving the five major problems.
Signature Analysis has made MPU
board testing manageable by solving
the testing problems outlined above.
First, S/A can be synchronized with
the MPU'’s on-board clock at rates up
to 10 MHz. Second, interacting with
the board under test, S/A can verify
the data stream from a specific device
on bi-directional buses. Third, the S/A
technique is fast. It can locate speed-
related faults in dynamic devices.
Fourth, with S/A, the board under
test is stimulated with a software test
routine executed by the on-board
MPU. With HP’s 3060A. the test
system can now supply this test
routine to the MPU. No longer must
S/ A be designed into the board —
unless you also plan to use S/A for
field service testing.
Finally, S/A’s stored go
no-go response approach is
a cost-effective method for

the testing of LSI devices.

You can put this new tool to work
for you now.
Signature Analysis is part of the High
Speed Digital Functional Test option to
the proven HP 3060A Board Test
System. This option is priced at
$12,000° and can be added to
3060A’s currently in service. The
technique is complemented by the
3060A’'s programmable drivers, in-
circuit program generator, and bed-of-
nails visibility for automatic backtracing.
Note, in the flow chart above, how the
3060A with this option provides flexi-
bility in the selection of dynamic
stimulus for board test applications.
For additional information.
To receive complete details on the HP
3060A Board Test System and the
High Speed Digital Functional Test
option, write: Hewlett-Packard,
1507 Page Mill Road, Palo Alto, CA
94304. Or call the HP regional office
nearest you: East (201} 264-5000,
West (213) 970-7500, Midwest (312}
255-9800, South (404) 955-1500,
Canada (416) 678-9430.
“Domestic U.S.A. price only

091/4

HP Circuit Testers —
The Right Decision

See us at the ATE Exhibit
Booth 821, 823 - 826 and 828.

HEWLETT
PACKARD

(
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SURPRISE!

High Reliability
Optoelectronice Produets.

Look to HP for high reliability in hermetic lamps, numeric and alphanumeric displays and optocouplers.
They are ideal for ground, airborne and shipboard equipment, medical instrumentation, fire control
and space flight systems.
HP is a supplier of JAN and JAN TX qualified true hermetic light emitting diode lamps. HP also supplies
hermetic numeric and hexadecimal solid state displays which are impervious to moisture.

Hermetically packaged optocouplers are available in dual and quad channel configurations. Several types

of integrated photodetector IC’s provide users with high speed, high gain and simple transistor output options.
For years HP has been a leader in the production of high reliability optoelectronic products—
products that are continually tested and upgraded. Many of HP's plastic components are also used in
high reliability applications.
They're in stock right now at your local HP Components authorized
distributor. In the U.S. contact Hall-Mark, Hamilton/Avnet,

Pioneer Standard, Schweber, Wilshire or the Wyle é H EW LE TT
Distribution Group (Liberty/Elmar). In Canada, call ﬁ pAC KA R D
s Hamilton/Avnet or Zentronics, Ltd.
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The most capable universal counter HP

has ever offered.

Add it up—we think you'll find that
HP’s 5335A has universal counter
capabilities you can't get anywhere else
at any price. First. it gives you superb
resolution in frequency and time interval
measurements. Then, at the touch of

a few keys. it will automatically measure
phase. slew rate. duty cycle. rise/fall
times. or do statistics. Built-in calculations
and Hewlett-Packard Interface Bus

operation are standard. too. And surprise.

it costs just $2950*

Naturally. the HP 5335A gives you
all the frequency, time interval and
totalizing measurements you usually get
in a universal counter. But this counter
goes on 1o give you remarkable per-
formance and operating features.
Circle 2 on reader service card

For example. its automatic interpolators
and reciprocal-taking frequency
measurement technique give you a
constant frequency resolution of 9 digits
per second up to 200 MHz (or even to
1.3 GHz optionally), and a time interval
resolution of 2 ns for single shot events.
You get four modes of triggering.
Included is a new auto preset trigger
mode that tracks variations in dc
offsets. So. when offsets vary, there's
no need to fiddle with trigger controls
or to reprogram them in automatic
systems use. And digital readout of
trigger level and gate time is standard.
There's more. Six modes of arming
give you outstanding versatility when
measuring frequency bursts. profiles or

(ﬁﬁ HEWLETT

PACKARD

similar dynamic parameters. The display
can be smoothed by weighted-averaging
for a stable readout. The built-in calcu-
lator lets you apply math (+, —. X, =)
to any measurement. RFI and EMC

are excellent. Options include a built-in.
integrating. floating DVM for $275*

and a 1.3 GHz. t0Omv sensitivity, C
channel for $450*

The new 5335A is truly a remarkable
instrument at a remarkable price. Get
the full story from your nearest HP sales
office today or write. Hewlett-Packard.
1507 Page Mill Road.
Palo Alto, CA 94304.

DESIGNED FOR

\ HP-1B 2

SYSTEMS

*Domestic U.S. prices only.
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Highlights

Cover: Furnishing the office with the latest electronic systems, 157

Electronic systems are surging into business offices —from the secretary’s to
the boss’s. Carrying them along are software-oriented architectures and the
latest techniques of computer science. Tied together by local networks, the
work stations of these new systems are capable of handling a veritable wealth
of tasks beyond mere word processing. This special report surveys the field,
examining the systems from the outside and the inside.

The cover illustration is by Bob Clarke.

Japanese move ahead with C-MOS, 97

Complementary-MOS will soon be the primary semiconductor technology,
and several Japanese firms are out in front with C-MOS processing — those
are two major points that emerged at last month’s International Solid State
Circuits Conference. Participants at the conference generally agreed that
most MOS chips will be cast in C-MOS. Meanwhile, as evidence of their lead,
Japanese companies are designing with 2-micrometer rules, whereas U. S.
C-MOS houses are just now getting down to 3-um features. Another indica-
tion of the state of affairs is the fact that some U, S. companies have not yet
moved from metal to polysilicon gates.

Software delivers the mail, and then some, 167

The first computer-based message system that can run on almost any
computer or terminal, a software application package called InfoMail aims
at existing installations. Much more than an electronic mail system, such a
system also performs word processing and data-base management, so that it
can actually help compose and store messages.

Speech chip likes to play, 177

A toy maker and a company specializing in speech synthesis joined forces
early in the game to design a synthetic speech chip that relies on linear
predictive coding. Multiplexing a 2-pole filter to emulate a 12-pole one saves
chip real estate, keeping the cost down.

Software approach revolutionizes oscilloscope, 181

Software designers have made a significant inroad into oscilloscope measure-
ment systems with a unit whose single rotary knob controls all variable
functions. The system software manages practically all of the scope’s func-
tions digitally, requiring it to adopt a computer architecture.

And in the next issue . . .

A preview of Electro/81 . . . a new operating system for 16-bit micropro-
cessors . . . |IEEE-488 bus standards . . . a small, adaptable” controller
module for 5%-inch Winchester disk drives.
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MIXER
DEFLATION

Now...model ASK-1 cuts your space requirements for
flatpack mixers in half and costs only $5.95 (in10 quantity).

Efficiency. Economy. Performance. That's lead spacing of 3" between rows, and can
what we had in mind when we developed the be used with standard IC sockets.
ultra-compact ASK series flat-pack double Special internal construction and bonding
balanced mixers. techniques enable these units, enclosed in
Efficiency. plastic, to be utilized in rugged environments.

; : R And, of course, each unit is covered by a
We've effectively reduced the size of flat- one-year guarantee.

pack mixers from 0.196 sq.in.(0.385 by 0.51) : : : g
10.0815q, in. (0.3 by 0.27). This gives Formmecdiats delvery, cakic12) 159-0200.

you more than double the packaging density

-

on a PC board layout. SPECIFICATIONS: =2

Economy. Frequency Range: (actual size)
Our prices are considerably lowerthan our :?:F- LO [1)-39600% HM zH ,

competitors’ because, asthe world's largest Converslon Loss:

manufacturer of mixers, we have developed One Octave from

sophisticated high volume, low cost Bandedge 8.5 dB Max.

assembly and testing techniques. Mid-Range 7.0 dB Max.

Performance. Isolation: 5B T
ASK-1 flat-pack mixers provide high 0 el e

isolation and low conversion loss. They have

World's largest manufacturer of Double Balanced Mixers
[ Mini-Circuits

MINI-CIRCUITS LABORATORY

A DIVISIN OF SCIENTIFIC COMPONENTS CORP

2625 East 14th Street Bklyn, New York 11235 (212) 769-0200

Domestic and International Telex 125460 International Telex 620156 56 Rev Orig
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Never before...
200 watts
of RF power with
incredible
versatility.
3200 L spans
250 kHz to 150 MHz.

Now there’s a completely solid
state power amplifier that provides
200 watts of linear power over a
frequency range from 250 kHz to
i20 MHz. And at 175 watts, the
range extends to 150 MHz.

Imagine the wide range of appli-
cations you can cover with this

single Class A linear unit. All you
need is any standard signal or
sweep generator and you have
the ultimate in linear power for
RFI/EMI testing, NMR, RF
Transmission, and general
laboratory applications.

And, like all ENI power amplifiers,
the 3200 L features unconditional
stability, instantaneous failsafe
provisions, and absolute protec-
tion from overloads and transients.

The 3200 L represents a break-
through in RF power versatility
and packaging. Never before has
there been anything like it com-
mercially available anywherel

Contact us for a demonstration
of the 3200 L and our complete
catalog on the other amplifiers in
our wide line. ENI, 3000 Winton
Road South, Rochester, NY 14623.
Call 716/473-6900, or Telex
97-8283 ENI ROC.

6 Circle 6 on reader service card

Publisher’s letter

ffice automation means much

more than machines designed to
aid the typist. It involves the entire
office from top-level executives to
middle managers to clerical workers.
Even the engineering department is
getting in on the act.

The key to automating the office
is sharing information via terminals
dotted throughout the organization,
and a number of technologies have
made it possible. These technologies
are described in the special report
(p. 157) written by computers and
peripherals editor Tom Manuel.

Network technology, one of the
topics covered, includes existing two-
wire telephone lines and broad-band-
width distributed control networks
based on coaxial cable or fiber
optics. In fact, something of a con-
troversy over which is the better
hookup has developed as described
in the People story (p.14) about
Dean F. Scheff, chairman of CpT
Corp., Eden Prairie, Minn.

*My view,” Tom observes, “is that
both will have a place in future sys-
tems. There will be companies that
want to use existing wire. But new
buildings may contain communica-
tions spinal columns for handling
video, data, and telephone using
fiber optics. The distribution net-
work will be planned as part of the
building.”

Perhaps more important for the
realization of the integrated office is
the software technology used in
multitasking and distributed operat-
ing systems. Now available are the
programming languages and devel-
opment tools that support a wide
variety of application software.

It's all coming together rapidly,
Tom points out, and a number of
major companies, as well as a few

startups, around the world are lining
up to participate in this potentially
large market. As an example of the
changes in store, Tom describes the
powerful personal terminals being
designed for use by executives. Com-
bining a cathode-ray tube, keyboard,
telephone dial, and handset, such a
desktop unit will be capable of han-
dling electronic mail, data retrieval,
and information processing, not to
mention phone calls. A number of
these machines are in the offing.

ergers and acquisitions of elec-

tronics companies have been reg-
ular occurrences going back to the
go-go days of the 1960s. The reasons
vary —diversification, upward and
downward integration, or acquisition
of an important technology.

The recent moves by giants in the
energy field toward firms with com-
plementary-MOS and double-dif-
fused MOS capabilities appear to fall
into the latter category. A story out-
lining the ins and outs of these firms
appears on page 93.

“When you have both General
Electric Co. and rival Westinghouse
Electric Corp. making similar moves
at the same time, you have to take
note,”” comments San Francisco re-
gional bureau manager Bruce Le-
Boss, who wrote the story. Bruce
sees these maneuvers as a means of
exploiting the C-MOS and D-MOS
power FET technologies in energy-
related systems.

;

2/

d

York, N. Y. 10020.

Wanted: an EE who wants to be an editor

We have a chailenging position available for an electronics engineer who can
combine writing ability and technical know-how into a rewarding career as an
editor on Electronics magazine in New York. Candidates should have a BSEE
and some linear design experience. We offer excellent salary and fringe
benefits. If you are interested, send your résumé to Raymond P. Capece,
Managing Editor, Technical, Electronics, 1221 Avenue of the Americas, New

Electronics /March 10, 1981



Angle

accuracy
t0.02 degrees

Our Model 6500 digital phasemeter measures typically
to .02° accuracy. The broad bandwidth extending

from 3 Hz to 5 MHz coupled with the wide voltage

range from 10 mV to 120 V makes it ideal for numer-
ous applications. Here’s a 0-360° continuous non-
ambiguous display with resolution to .01 °. This unit
requires no ‘‘extras’’ and is priced for only $2400.
Going through a phase? Contact The WAVEMAKERS® at

(617) 580-1660, or any of the offices listed.
|

)

PHASE METER
MODEL 6500
b,)-1.2 1-12 10-120

RMS VOLTS RANGE

’, =

0112 k12 10-120

T

RMS VOLTS RANGE

DEGREES

WLl cprOoHN-HITE
CORPORATION
Avon Industrial Park, Avon, Mass. 02322 e (617) 580-1660, TWX 710-345-0831

AL, Huntsville (205)534-9771; AZ, Phoenix (602)279-1531; CA, Inglewooc (213)674-6850, San Jose (408)292-3220; CO, Denver (303)773-1218; CT, Canton Center (203)693-0719;
FL, Orlando (305)859-7450, Ft. Lauderdale (305)791-8405; GA, Roswell (404)998-2828; IL, Chicago (312)283-0713; IN, Carmel (317)844-0114; KS, Overland Park (913)649-6996.;
LA, Gretna (504)367-3975; MD, Baltimore (301)321-1411; MA, Chelmsforg (617)256-9061; MI, Detroit (313)961-3042; MN, Minneapolis (612)546-2021; MO, St. Louis (314)569-1406;
NM, Albuguerque (505)255-2330; NJ, Cherry Hill (609)482-0059, Englewood (201)871-3916; NY, Rochester (716)473-5720, Saratoga Springs (518)377-8604, Syracuse
(315)437-6666. NC, Burlington (919)227-3638; OH, Chesterland (216)728-2222, Dayton (513)294-2476; OK, Jenks (918)299-2636; OR, Portiand (503)297-2248: PA, Pittsburgh
(412)261-2604; SC, Greenville (803)271-8543; TX, Dallas (214)661-0400, Houston (713)688-1431; UT, Salt Lake City (801)466-8729; VA/DC, Fairfax (703)385-0600; WA, Bellevue
(206)454-3400: WI, Milwaukee (414)545-8400; CANADA, Montreal, Quebec (514)744-5829, Ottawa, Ontario (613)725-1931, Toronto, Ontario (416)625-0600, Calgary, Alberta
(403)458-4669; Burnaby, British Columbia (604)434-2611
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Changeover time
“‘can now be listed

in terms of seconds
versus the minutes
and occasionally
hours we experienced
before.”

Jack Wright, Senior Project
Engineer, Micro Switch, Division
of Honeywell.

LASER
MARK

Clearly the Best Mark
in the World

No more critical parts
geomelfry, type pressure
problems, smearing or costly
downtime. The “inkless”
LaserMark® provides high
speed pulsed permanent
coding with no moving parts,
no wear, more reliability.
Code changes take only
seconds with a simple
template. Easy installation
and compatibility with most
equipment saves you money.

For marked samples,
performance data and
specifications, call

(613) 592-1460, Telex 053-4503,
or write to: Lumonics Inc.,

105 Schneider Road,

Kanata (Ottawa), Ontario,
Canada K2K 1Y3.

* LaserMark is a registered
trademark of Lumonics Inc

Actual mark
magnified
QpPpProx.

5.75x y/

LaserMark®,
the Mark of the 80’s
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Readers’ comments

GaAs SAW technology reviewed

To the Editor: I wish to correct an
inaccuracy and some misleading
background information contained
in **sAw, semiconductor technologies
combine on zinc oxide layer” [Nov.
20, 1980, p.74]. That article de-
scribed some very good work at Brit-
ain’s Standard Telecommunications
Laboratories Ltd. on the develop-
ment of surface-acoustic-wave
(SAw) signal-processing components
using zinc oxide thin films deposited
on gallium arsenide substrates. As
mentioned, the STL work was
reported at the Institute of Electrical
and Electronics Engineers’ Ultrason-
ics Symposium held in Boston, Nov.
5-7. But the reader is led to two
incorrect conclusions: first, that
GaAs is not a natural piezoelectric
material; and second, that the STL
work represents the initial develop-
ment of GaAs-based SAW signal-
processing technology.

GaAs is indeed a piezoelectric
material, with a SAW piezoelectric
coupling coefficient only about 35%
lower than that of ST-cut quartz, a
common SAW substrate. This and
other properties of surface waves on
GaAs and on zinc oxide/GaAs were
reviewed in the invited paper I pre-
sented. | also reviewed prior GaAs
SAW convolver development and
described several new results ob-
tained at United Technologies under
two Government-sponsored pro-
grams, which included the develop-
ment of GaAs SAW resonator filters,
phase shifters, and a programmable-
correlation matched filter. The SAW
resonator filters on GaAs exhibited
two-port insertion loss as low as 5
decibels and a QQ as high as 11,000 at
180 megahertz. The SAW correlator
consisted of 32 programmable field-
effect-transistor mixer taps inte-
grated in the SAW propagation path
to process arbitrary phase-shift-
keyed signals at 10-MHz chip rates.
Correlator dynamic range greater
than 65 dB and tap power dissipation
near 1 milliwatt were demonstrated.

These devices have used the inher-
ent piezoelectric coupling of the
GaAs material itself and did not
require zinc oxide films either for
the transducers or for the acousto-

electric SAwW-semiconductor interac-
tion. Even though the GaAs sub-
strate has semiconducting proper-
ties, the interdigital transducers can
be fabricated in the usual way except
that the transducer metalization
must form a Schottky barrier con-
tact with the GaAs. When reverse-
biased, the transducers operate ef-
fectively as if the substrate were
insulating, because of the depletion
of charge carriers beneath the elec-
trodes. Zinc oxide films have also
been used to increase the transducer
bandwidth, though they have been
found to be unnecessary within the
convolver or correlator interaction
regions.

The initial work on GaAs and zinc
oxide/GaAs SAW signal processors
was performed at Stanford Universi-
ty and continued at UTRC. By using
n-type semiconducting layers on
semi-insulating GaAs substrates, it
is possible to integrate the various
SAW components and other electron-
ic circuits on the same substrate
using compatible metal-semiconduc-
tor FET processing techniques.

GaAs SAW technology is therefore
not entirely new, as the article would
imply, although the recent develop-
ments in GaAs material quality,
SAW device performance, and inte-
grated-circuit technology have most
certainly given it a rebirth.

T. W. Grudkowski

Manager, Electronics Research
United Technologies Corp.
Research Center

East Hartford, Conn.

Corrections

In “Reed-coil relay is behind flexible
Sault detection” (Feb. 24, p. 134), the
last component in the shunt referred to
in paragraphs 2 and 3 as a zener diode,
D, is a silicon controlled rectifier.

In “‘Redesign drops cost of miniflop-
py to $85" (Jan. 13, p. 40), the aver-
age access time of the Micro Peripheral
model 61 minifloppy disk drive is given
as 5 to 8 milliseconds, rather, the
drives have a 5-t0-8-ms average track-
to-track access time. Our thanks to Jim
Schimpf of the New York University
Medical Center, New York, for point-
ing this out.
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Somebody has to be first. Everytoody in this business has had something
to say about the need for better AQLs. We decided it was time to act.
Effective April 1st, every part we make will meet or exceed INT-STD-123. If
some of the other manufacturers are still looking for a nice set of numbers,
they're welcome

ooorowous.  Advanced Micro Devices ¢

901 Thompson Place, Sunnyvale, CA 94086 - (408) 732-2400




The International
Standard of t%uality
uarantees these
electrical AQLs on
all parameters over
the operating tem-
perature e:01%

52 R0OMs; 0.2% on
#P1polar Logic &
Interface; 0.3%on
Linear, LSI Logic

& other memories.




The Fingerprinter™
It could change the way you look
at your plasma process

TR R LA

. Take a look at the Finger- command point of view. Now you'll
printer. It's the first process gas have the control to keep your sys-
spectrograph designed for plasma tem up to specs, do your own

process control. quality control checks, and fine
This is one process control  tune your line.
tool that'll earn its place on your Get a good look at the Finger-

line. One technician can monitor  printer by writing FE.P, Front End
the process, and analyze the vac- Processes, at 2912 Blystone, Dallas,
uum system. Easily. Accurately. Texas 75220. Or call (214) 350-2482.
And fast.

The Fingerprinter is non- Front End Processes — out front in
intrusive and non-contaminating, semiconductor processing technology
so it can be adapted to analyze
both process parameters and con-
taminant levels.

Fingerprints, unique spectro-
graphs on Polaroid® prints, can be
interpreted by almost anyone. Each
print also becomes a permanent
record of the process.

The Fingerprinter lets you
look at your plasma process from a

T
‘FINGERPRINTER

¥ T

FRONT END PROCESSES| Manufactured by FER Inc. Dallas, TX 75220 _|
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News update

B It’s beginning to look as if the $12
million that Siemens AG invested for
its Sipmos power transistors an-
nounced carly last ycar will pay off.
Sales figures arc hard to come by,
but therc arc scveral other indica-
tions that thc West German firm is
having success with its new power
devices that can be driven directly by
microcomputers and other large-
scale integrated circuits.

One indication is that the compa-
ny has stopped all Sipmos adver-
tising becausc it cannot keep up with
demand. In fact, it is preparing to
cxpand its Munich production facili-
ties and is setting up Sipmos produc-
tion lines in Malaysia and Mexico.

Generally, the market pool for
MOS power transistors is far greater
than the capacity producers around
the world can muster for such
devices, says Alfred Prommer, vice
president in charge of discrete semi-
conductors in the Siemens Compo-
nents group. So company executives
sec no recason to back away from
their 1980 prediction for worldwide
annual sales of $300 million worth of
MOS power transistors by 1985.

Interest. Siemens believes it is in a
strong position to cash in on that
market with its Sipmos technology
[Electronics, March 13, 1980, p. 92].
Its design philosophy of double
implantation and a vertical architec-
ture is being emulated by a number
of U.S. and Europcan firms on MOS
power device approaches, declares
Pcter Tillmanns, sales manager for
commodity power semiconductors.

Siemens cxpects to be issuing
licenses to scveral semiconductor
firms in Europe and the U.S. A
prime attraction is Sipmos’s combi-
nation of high-voltage ratings with
low operating inputs and low for-
ward resistances.

At present, the principal applica-
tions for Sipmos transistors are in
switched power supplies, motor
drives, and dc-dc converters for com-
munication systems. ‘“‘Automobile
makers around the world are show-
ing a keen interest in Sipmos,” Till-
manns dcclares, where the devices
could serve in control subsystems
and for signal processing in multi-
plexed cable systems.  -John Gesch
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When you can’t get action out west...

COME EAST to CHERRY
for CUSTOM ICs

We’ll treat you like a CUSTOMER!

We're the “action now” people who take your custom  And, if a full custom design isn’t quite what you
IC needs as seriously as you do. We know your need, one of our circuits that has been processed up
business can’t afford delays. So we give you the to the point where it is ready for your interconnect
prompt attention you expect. mask can be finished to your specifi-
cations, saving design time and cost.

With full custom IC capabilities and some of the
most advanced technology anywhere. we can meet  Call us today for ACTION! Dial (401) 463-
your design, production and delivery schedules for g(;(l)gsagc: :,s:i{b:ofrorcafg’ TZ_I:; E"?:llfec:)’l’;gr
digital and linear bipolar circuits. Need both on the  prochure describing productiogn of custom

same chip? We’ve done it with I2L.,.successfully! ICs the Cherry way.

Y $» SEMICONDUCTOR.

CHERRY SEMICONDUCTOR CORPORATION 2000 South County Trail, East Greenwich, RI 02818/ 401/885-3600

A wholly owned subsidiary of Cherry Electrical Products Corp., Waukegan, IL. U.S.A., 312 689 7700 » Worldwide affiliates and ptone numbars: Cherry Mikroschalter GmbH, Auerbach, Germany, 09 643 181 « Cherry
Electrical Products Ltd., Rarpenden {Herts) England, {05827} 6310C  Cherco Brasil Industria E Comercio Ltds., Sao Paulo 55 {011) 246-4343 » Hirose Cherry Precision Co., Ltd., Kawasaki, Jepan, 044 933 3511
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NEW LOW COST
OPTICALLY COUPLED
INTERRUPTERS

Inexpensive TRW Optron optically
coupled interrupler series offers
immediate availability.

Now, TRW Optron has specifically
designed a new series of optically
coupled interrupters to drastically
reduce the cost of optoelectronic
sensing of position or motion,

The OPB825, OPB825A and
OPB8258B each contain a gallium
arsenide infrared LED coupled to a
silicon phototransistor mounted in a
black plastic housing. The LED and
sensor are low cost plastic lateral
discretes with molded prefocused
lenses for improved current transfer
ratio.

The OPB825 has no mounting
flange and is intended to be inserted
directly into PC boards. The
OPBB825A has a single mounting
flangg on the sensor side and the
OPB825B has a mounting flange on
both the LED and sensor side.

All three devices are electrically
identical. Minimum output current is
500 pA with a LED drive current of
20 mA, and maximum dark current is
100 nA with V¢ of 10 volts and no
LED drive current.

Typical non-contact sensing
applications for this series include
paper or card edge detection, motion
or position sensing, motor shaft
speed encoding, and end of travel
detection.

For more detailed technical
information on these and other high
quality, long life, trouble-free
optoelectronic components from

RW Optron, contact our local sales
office or the factory direct at 1201
Tappan Circle, Carrollton, Texas
75006 USA. TWX 910-860-5958 +
Tel 214/323-2200.

TRW orrron 8

A DIVISION OF TRW INC.
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New wiring for offices
unneeded, says CPT's Scheft

Though the office automation indus-
try these days is buzzing with talk of
local networking schemes such as
Xerox Corp.’s Ethernet (sec p. 157),
Dean F. Scheff is skeptical. “I still
think that probably 90% of all appli-
cations can be handled very nicely
through the wire that’s already
embedded in a facility,” says the 49-
year-old cofounder and chairman of
cpT Corp., the Eden Prairic, Minn.,
supplier of stand-alone word-pro-
cessing systems.

Scheff’s opinion is that existing
telephone lines will be enough for
most jobs, supplanting the need for
“some special piece of cable that
you're going to put in a building.”
From his perspective atop the fast-
growing firm, which has boosted
sales more than fivefold since 1976
to about $60 million last year, Scheff
can see fast digital switches on the
horizon. By mid-decade, these will
have invaded the office, offering
speeds of 500,000 bits per second or
more using phone lines, he predicts.
And that, he says, will be sufficient
for interofficc communication in a
typical setting.

Except for applications requiring
lots of data to be communicated
quickly—such as mainframes talk-
ing to cach other—it will not be cost-
effective to string networking cable
throughout a large office complex or
multistory building, Scheff believes.
“If I'm in the World Trade Center
or some other huge facility and you
ask me to rewire the whole thing just
so [ can use my Xerox Ethernet, my
theory is that you're crazy. It’s going
to cost me as much to do that as it
took to put up the original building,”
he maintains.

Although he is not an engineer,
the outspoken Scheff has been
around the office market for a num-
ber of years. He received electronics
training in the Air Force, then
obtained a bachelor of arts degree in
economics from the University of
Minnesota in 1957, following that
with graduate work in industrial
relations. Scheff made his living pri-

marily in business machine sales,
including a seven-year stint as an
automatic typewriter dealer, prior to
cpT’s founding in 1971.

Despite his doubts that full-blown
local nets are the wave of the future
in office automation, Scheff says
CpT will hedge its bets. “We're
working with Intel right now on this
Ethernet thing,” he says, adding that
CcpT will be prepared to make its
machines compatible with whatever
network scheme or schemes eventu-
ally do become standard.

Goldman sees reorganization
as Motorola’s ticket to Japan

The recent reorganization of Motor-
ola Inc.’s microprocessor group may
well provide a vehicle for entry into
and accelerated growth in the boom-
ing Japanese automotive market,
says Murray A. Goldman, head of
the firm’s microprocessor operation
in Austin, Texas.

“We want to take it to Japan,”
states Goldman, 43, who recently
was named vice president by Motor-
ola. Creation of three separate profit
centers was announced last month to
highlight and define Motorola’s mi-
croprocessor goals —including what
it sees as a lucrative worldwide auto
market. The operation has been split
into automotive; mid-range, encom-

Broadening. Goldman says Motorola’s mi-
croprocessor group has a global outlook.
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LSI 11/2 LSI 11/23
COMPONENT PRODUCTS

WHY IS FIRST COMPUTER YOUR BEST
SOURCE FOR DEC'S LSI-11/2

and LSI-11/23 MICROCOMPUTER
PRODUCTS?

FIRST COMPUTER IS THE WCRLD'S
LARGEST SPECIALIZED DISTRIBUTOR
FOR LSI-11 and LSI-23
MICROCOMPUTER PRODUCTS.
No—Wwe don't sell capacitors cr
resistors! We only sell products
manufactured by Digital Euipment
Corporation and other leading
manufacturers which enhance the
LSI-11/2 and LSI-11/23
Microcomputer Products.

FIRST COMPUTER SAVES YQU
VALUABLE DOLLARS!

Because of our volume purchasing
power we can acquire the products
at the lowest possible cost. These
savings enable us to offer the best
price available anywhere. Before
you buy, investigate our price and
save dollars.

) Registered trademark of Digital Equipment Corporation
™ Trademark First Computer Corperation

ca

SOUTHERN REGION
Houston, TX (713) 960-1050
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FIRST COMPUTER SAVES YOU
VALUABLE TIME!

Because of our large inventory we
can provide you with off-the-shelf
delivery on the complete line of
Digital EQuipment Corporation's
factory fresh Microcomputer
Products. we are just a phone call
away, or if you prefer you can TWX
us your order. With pre-approved
credit we can ship anywhere in
the United States or Canada within
24 hours.

FREE TECHNICAL AND

APPLICATION ASSISTANCE.

Because we specialize in LSI-11/2 and
LSI-11/23s we can provide you with
technical assistance to help you
determine the products which best
meet your application requirements.
We utilize these products every day
in our Commercial, Laboratory, Array
Processor, and Image Processing
Systems. Our application experience
can help you avoid costly mistakes.

WESTERN REGION
California (To be announced)

FULL MANUFACTURER'S WARRANTY.
when you purchase your LSI-11/2
and LSI-11/23 products from FIRST
COMPUTER you receive the full
manufacturer‘s Return to Factory
warranty. All warranty claims will be
handled by First Computer with
courtesy & dispatch. FIRST COMPUTER
stands behind each of the products
we sell.

WE ARE A RECOGNIZED LEADER IN
THE DISTRIBUTION OF LSI-11/2 and
LS1-11/23 PRODUCTS.

NoO wonder so many people are
turning to FIRST COMPUTER to
provide them with their
Microcomputer requirements. You
owe it to yourself to investigate
what FIRST COMPUTER can do for
you! We stand ready to serve you.
You can bank on us.

TWX NUMBER 910-651-1916

computer corportion

corporate square/825 north cass avenue/ westmont, illinois 60559/(312) 9201050

NORTH CENTRAL REGION
Chicago, IL (312) 920-1050
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Sealed Wild Rover®
touch switches op-
erate in most en-
vironments. Well-
suited for eleva-
tors, kitchens,
machine shops,
outdoor use.

Touch switches
that *‘feel” right.
Great for office
machines, mini-
computers, control
panels.

Make your own
keyboard with our
key switches. De-
signed for direct
mounting on p.c.
boards.

Low cost minia-
tures are easily
mounted. Availa-
ble in many colors
for appliances,
other small panel
areas.

Good looking to complement your product, low cost to complement your budget
— Wild Rover touch switches and keyboards give you up to ten million reliable

cycles, too.

Fast closure (contact bounce) — less than two milliseconds!

Great variety — choose keyboards with 12 or 16 keys. Matrix wired or common
ground. Standard machine and telephone codes. Plus specials with your
choice of keys, connections, colors and more.

Send now for free Wild Rover technical literature package.

SRY Y

& B

P.O.Box 2215 e

REFAL electronics corporation

PRINCETON, NJ 08540

e (609) 452-9250

Manufacturers of PINLITE®, WILD ROVER®, OPTEL® and OPCOA products
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The only book of its kind in the
field. If you haven’t got it,
you're not in the market.

— ——— e —— e e -

copies of 1980 EBG.

send me

| Yes, pl

NEW 1980 Electronics Buyers’
Guide

| O I've enclosed $30 per copy delivered in USA or
Canada. Address: EBG, 1221 Avenue of the Americas,
| New York, N.Y. 10020.

|
| ) r've enclosed $52 for air delivery elsewhere. |
| Address: EBG, Shoppenhangers Road, Maidenhead, |

Berkshire S16, 2Q1 England.

Country

I Name
To insure prompt delivery | company
enclose your check with l Sweet
this coupon. |
| City
| State
16

People

passing 8-bit products; and high-end,
covering 16-bit and custom devices.

But to capture a major portion of
Japan’s auto business, Motorola
must face the nation’s powerful inte-
grated-circuit makers on their own
soil. “In 1976, we [Motorola’s opera-
tion] were worried about survival.
Later on, in the 1979-80 time frame,
we were thinking about our major
competitor,” Goldman explains.
“And in 1981, we're really thinking
in terms of Japan and the whole
world.”

“We feel that we have the possi-
bility of overtaking Intel Corp.—
which to us is like an 1BM—and we
are really looking a little past that at
Japan,” he adds. He goes on to say
that “there’s a lot of activity with
parts like the 6801 in Japan, a lot of
activity.”

As an established leader in micro-
processor sales to the domestic auto
industry, Motorola is now more sus-
ceptible to car sales slumps than in
years past, admits Goldman, who
has been with Motorola since 1969.
So expansion of applications beyond
engine control is also a key for con-
tinued growth. The former professor
of electrical engineering at New
York University estimates that new
U.S. models soon will contain as
many as eight microprocessors. “The
point is that there are a lot of appli-
cations that haven’t even been
thought of yet and a lot that already
have been planned,” he states.

Creation of the three profit cen-
ters will let the operation concen-
trate on three separate fronts in the
entire microprocessor market, Gold-
man says. For the past year be has
been working with top management
to bring about the reorganization.
“We are getting so many products
that we really wanted to focus more
highly on our major business sec-
tions,” he explains.

In fact, business has been growing
so much that the microprocessor
operation is a prime candidate for
relocation in a new South Austin
plant site. Officials at the present
Motorola complex on the east side of
the city in central Texas expect con-
struction to begin within a year on
the second site. 0
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Mepco/Electra
State-of-the-Art Capacitors
for Switch Mode

Power Supplies.

¥

f 4~

PCO/RLECTRA
3427152111200
L 200"

eMLICOELECTAA - . \
305CGLE 507200
Doy Vg

It’s a fact! Mepco/Electra’s Advanced Our capacitance values range from 220 uF to
Capability, Computer Grade, Aluminum 1 Farad and we deliver — where you want
Electrolytic Capacitors are the State-of-the-Art. them, when you want them. That’s

With low Equivalent Series Resistance (ESR). Mepco/Electra’s Capacitors, backed up by
Low inductance. 2,000 hours life at 85°C. tomorrow’s technology today.

Extremely wide operating range of —55°C to

+ 105°C. Highest ripple current capability. For your complete capacitor needs call

Maximum case size volt-microfarads. And more. (201) 539-2000.

77 mercomrcrianc.
iy MEPCO/ ELECTRA,INC.

r.

Your resistor/capacitor company with the technology of the 80’s edge.

Columbia Road, Marriscown, New Jersey 07960 (201) 539-2000 TWX: 710/986/7437

© 1980 Mepco/Electra, Inc.
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Productivity in the
Tektronix tradition: Graphic.
Interactive. Easy. And fast.

Start with state-of-the-art GPIB
instrumentation built on 35 years of
Tektronix waveform measurement
leadership. Instruments like the fully pro-
grammable 492P Spectrum Analyzer. Our
new 468 Oscilloscope. Or the extraordinary
400 MHz 7854 Oscilloscope. Each a huge
productivity booster in its own right.

Add the analytical power of high-speed
processing and interactive graphics with
Tektronix 4050 Series GPIB Computer/
Controllers. You can convert waveforms into
any number of precise, storage tube graphics
displays—like bode plots, log plots, histo-
grams, Fast Fourier Transforms—so you can
quickly analyze measurements.

Result: you not only acquire data, but
process, compare and literally draw
conclusions with devices that are easy,
even a pleasure to use. There are no costly
interface designs, difficult languages or com-
plex procedures. Our GPIB codes and formats
approach helps make our measurement in-
struments easy to interface and immediately
compatible with each other, so engineers get re-
sults quickly no matter which devices are used.

Let Tektronix take you from raw data to
finished results—many times faster than
by the methods you’re using now. For more
information, contact your Tektronix Sales
Engineer, or call toll-free, 1-800-547-1512
(in Oregon, 644-9051 collect).

U.S.A,, Asia, Australia, Central Canada

& South America, Japan Tektronix Canada Inc
Tektronix, Inc PO Box 6500

PO. Box 1700 Barne. Ontario L4M 4V3
Beaverton, OR 97075 Pnone: 705 737-2700

Phone. 800 547-1512 Europe, Africa, Middle East
Oregon only 800/644-9051 Tektronix International, Inc

Telex: 910-467-8708 European Marketing Centre
Cable. TEKTRONIX S

1180 AV Amstelveen

The Netherlands

Telex: 18312

Tektronix

COMMITTED TO EXCELLENCE




Fast, automatic in-circuit test
programming.

Now the TROUBLESHOOTER
800" gives you the industry’s
most automatic program genera-
tion software—so fast and accu-
rate we call it THE PRODUCER.

In a matter of hours, THE PRO-
DUCER can create complex test
programs that might tie up other
testers for days, even weeks.

And all it needs is a little help
from a trained assembly

technician. Test engineers are
freed for more cost-effective,
high-ievel tasks.

Friendly and forgiving software.

Test programming is fast, easy
and frustration-free, with simple
step-by-step CRT prompting and
built-in error safeguards.

Input list preparation is a simple
process of entering component
identification, then probing the
device on the board with a DIP
clip or single-conductor probe.

THE PRODUCER automatically
learns the test node location for
each pin or lead, and generales
the shorts and continuities test
for the entire board immediately.

When the input list is complete,
THE PRODUCER does the rest:
checks syntax, automatically
computes proper guard points,
and selects the appropriate test
module for each analog and
digital component from its vast
internal library.

Free test programmer
in every box.

Meet THE PRODUCER," Zehntel's new program generator.
Its like adding a skilled programmer to your test staff.

o i
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Your completed test program is
recorded automatically on a disk-
ette and is ready for special fine-
tuning and production testing.

Free library updates.

THE PRODUCER's library cur-
rently contains test elements for
hundreds of popular analog and
digital components. Library
updates for new devices are sup-
plied regularly. free of charge.
Special or custom test templates

for your proprietary components
are easy to develop and store in
your library for future use

Cut your overhead costs.

THE PRODUCER lets you
spend less time programming and
more time testing boards in
production. That means you get
your product to market faster and
within budget.

Find out more about the
industry's most production-minded

e DA N R R RV ST RC P B - v
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in-circuit tester—send for our

TROUBLESHOOTER 800 brochure.
Write or call PLANTRONICS

Zehntel. 2625 Shadelands Drive.

Walnut Creek, CA 94598

(415) 932-6900.

" PLANTRONICS

Zehntel
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CUSTOM
- MEMORY
SYSTEMS

Make vs. buy. For a custom
memory system, deciding between
those alternatives is more accu-
rately a question of could vs. can.

. Granted, you have the engi-
neering expertise. You could design
and manufacture your own custom
memory system. But if you did,
there are some not-so-obvious var-
iables that could get in the way.
Variable lead times, for instance,
from initial design to prototyping,
as well as for test equipment and
component delivery. And variable
costs due to inflation, component
market demand, additional
personnel/physical plant overhead

The Variables of Making

and others, equally interrelated.
Offset those variables and you still
incur the responsibility of a board-
level warranty.

On the other hand, you can
eliminate those variables with one
purchase order to one vendor:
Mostek. We already have experi-
enced design and engineering tal-
ent, state-of-the-art testers, plus
complete burn-in facilities. Conse-
quently, we can quickly provide
you with a fully tested, fully de-
bugged and fully warranted cus-
tom memory system. One, we
might add, that's every bit as spe-
cialized as the one you could make.

Consider our resources as proof
of our capability: A memory sys-
tems engineering staff of 30 people,
14 of which are designers with a
combined total of 90+ years of ex-
perience. Their output? Since 1977,
more than 10,000 custom boards and
systems shipped to customers all
over the world. Yet even with that
volume, we approach each project
with a singular attention to detail.

From initial design through final
testing, every Mostek memory sys-
tem is “Mostek engineered.” A
product engineer, assigned to the
product at its inception, remains
with the system throughout its




Variables are why the
smartest engineering
decision you can make
could be to buy.

MOSTEK.

development and product life cycle.
To maintain product integrity,

he continuously monitors the
system at both the design and
testing levels.

As for the components, they're
exclusively Mostek memories; the
same 100%-tested memories that
have made us the recognized
worldwide leader in dynamic
RAM performance and volume
production.

Now consider that your Mostek
engineer is intimately familiar with
Mostek memories. Consequently, he
can help you take full advantage of
the latest speed, power and density

The Certainties of Buying

upgrades available. Including

our new 5-volt only 16K and 64K
dynamic RAMs. And our full offer-
ing of static memories.

But the advantages don't end
there. Once designed, every system
undergoes extensive testing and
burn-in to insure that it meets or
exceeds your operating require-
ments. The result is a highly
reliable, fully warranted, high per-
formance memory system from a
proven single source.

Now, doesn’t buying make a lot
more sense than making? For more
information, contact your nearest
Mostek Sales Office.

West:

San Jose, CA (408) 287-5080
Irvine, CA (714) 549-0397
Phoenix, AZ (602) 954-6260
Seattle, WA (206) 632-0245
Denver, CO (303) 321-6545
Central:

Roselle, IL (312) 529-3993
Minnetonka, MN (612) 935-4020
Kettering, OH (513) 299-3405
Livonia, MI (313) 478-1470
Dallas, TX (214) 386-9141
Austin, TX (512) 458-5226
East:

Greenwich, CT (203) 622-0955
Woburn, MA (617) 935-0635
Mt. Laurel, NJ (609) 235-4112
Tampa, FL (813) 876-1304
Atlanta, GA (404) 458-7922

MOSTEK® is a trademark of Mostek Corporation  (© 1981 Mostek Corporation
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Editorial

Budget cuts and science and technology

That cry of pain you hear arises from the
nation’s science and technology establishment. It
is the reaction to deep cuts that have been
requested by President Reagan in Federal spend-
ing on pure and applied science as well as techno-
logical programs. The anguish is compounded by
the seeming insensitivity of the new Administra-
tion toward the wants, needs, and feelings of the
nation’s scientists and engineers, as well as
apparent determination to ignore what they have
traditionally received.

Let us place the matter in perspective. The
President is determined to put the national econ-
omy in order —to spur what he calls an economic
recovery—and science and technology are easy
targets. The average citizen, told that colleges
and universities will not receive Federal funds
with which to purchase equipment for their engi-
neering schools, would probably just shrug and
turn on the television set—which would not be
there, incidentally, if colleges and universities
had always been forced to get along with old and
outmoded tools for their fledgling engineers.

Furthermore, the reasoning of the Reaganites
is defective because their outlook is myopic.
Technology, at least, is a practical, results-
oriented discipline: its end is to create things that
enhance the quality of life by their usefulness.
What’s more, it has been demonstrated beyond
refutation that advances in technology create
jobs, and one of the Administration’s charters is
to reduce unemployment.

Thus far, then, the signals have been all bad.
But the Federal government works in strange
and wondrous ways. Under America’s unique
system of checks and balances, presidential pro-
grams are challenged, changed, and reshaped at
the congressional level. Reagan’s cuts are not
carved in granite. It is highly unlikely that he
will get everything that he has asked for, even
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though there will certainly be deep gouges in the
budget submitted by the outgoing Carter
Administration.

Where Reagan could signal the science com-
munity that he is not totally insensitive to its
existence is in his own executive branch. For the
new President has not as yet named a science
adviser, and some Washington insiders say that
there are indications that he may disband the
White House Office of Science and Technology
Policy. If that is the case, the President is mak-
ing a grave error, one that the businessmen in his
Administration should be able to point out and
help him correct.

As for the science adviser’s job, the name most
widely rumored for the post is that of Simon
Ramo, at present vice chairman of TRW Inc. in
Cleveland. Though he has said that he asked that
his name be excluded from any list of candidates,
he has not said flatly that he would turn down
the job. That’s good, because Ramo is uniquely
qualified by his expertise in technology, industri-
al management, and the practical politics of
science in Washington. He has been chief scien-
tist for the U. S. intercontinental guided missile
program and won a 1979 National Medal of
Science. He spent two years on the White House
Energy Research and Development Committee
on Science and Foreign Affairs and was chair-
man of the President’s Committee on Science
and Technology in 1976-77. Thus the man is
eminently qualified to be the science adviser.

If the White House intends to show that it is
eliminating “unnecessary” jobs—after all, each
agency already has its own science chief —axing
the top science post will be counterproductive.
Science and technology, which have contributed
so much to the preeminence of the U. S., need
and deserve a spokesman at the elbow of the
President.

Electronics /March 10, 1981
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What Cromemco computer card
capability can do for you

The above diagram shows in a func-
tional way one of the most complete
lines of computer cards in the industry.

Look it over carefully. It could be well
worth your while.

These are all cards that plug into our
S-100 bus microcomputers.

You can also assemble them into a
custom system in convenient Cromemco
card cages.

MULTI-PROCESSING AND
INTELLIGENT I/O

The range of capabilities and versatility
you can draw upon is enormous.

In processors, for example, you have a
choice of CPU'’s including our extremely
useful new I/O Processor. This can be
used as a satellite processor to do off-line
processing, multi-processing, and to form
intelligent 1/O. It opens the door to a
whole new group of applications and
tasks. Ask us about it.

HIGH RESOLUTION
COLOR GRAPHICS
Again, you can have beautiful high-
resolution color graphics with our color
graphics interface. You can select from
over 4000 colors and have a picture with
a resolution at least equal to quality
broadcast-TV pictures.

You have an unprecedented selection
of memory including our unusual 48K
and 16K two-port RAMs which allow
high-speed color graphics.

LOTS OF STORAGE

These days you often want lots of disk
storage. 50 you can select from our disk
controller card which will operate our 5/
and 8” floppy disk drives (up to 1.2
megabytes). Or select our WDI interface
to operate our 11-megabyte hard disk
drives.

POWERFUL SOFTWARE AND
PERIPHERAL SUPPORT

There's much more yet you can do
with our cards. And, of course, there’s an
easy way to put them to work in our 8-,
12-, and 21-slot card cages. Our PS8
power supply makes it simple to get the
system into operation.

Finally, Cromemco offers you the
strongest software support in the industry

Cromemco®

with languages like FORTRAN, C,
COBOL, ASSEMBLER, LISP, BASIC and
others. There is also a wide choice from
independent vendors.

To top it all off, you can draw from a
substantial array of peripherals: ter-
minals, printers, color monitors and disk
drives.

CONTACT YOURCROMEMCO REP
There is even more capability than
we're able to describe here.
Contact your Cromemco rep now and
get this capability working for you.

[ ——

CROMEMCO COMPUTER CARDS

® PROCESSORS — 4 MHz Z-80 A CPU, single
card computer, /O processor ® MEMORY —
up to 64K including special 48K and 16K two-
port RAMS and our very well known
BYTESAVERS® with PROM programming
capability ® HIGH RESOLUTION COLOR
GRAPRICS — our SD1 offers up to 754 x 482
pixel resolution. ® GENERAL PURPOSE
INTERFACES —QUADART four-channe! serial
communications, TU-ART two-channel
parallel and two-channel serial, 8PIO B8-port
parallel, 4PIO 4-port isolated parallel, D+ 7A
7-channel D/A and A/D converter, printer inter-
face, floppy disk controller with RS-232 inter-
face and system diagnostics, wire-wrap and
extender cards for your development work.

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 ¢ (415) 964-7400

Tomorrow's computers today
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°Noise Loses the Battle to “PMI Op Amps!

Let our Op27//37 op amps drum your
noise problems right out of town

A

© PMI 1981

Alice was very sensitive to noise, so much at her in shrill voices to the tree that barked
that she might have been an instrumentation de-  “Bough-wough!” at her. Worst of all was the bang-
signer. She found irritating noises everywhere in  ing of the drums that ended the plumcake war
Lewis Carroll's Looking Glass World, from the  between the Lion and the Unicorn.
daisies in the Garden of Live Flowers who shouted “She dropped to her knees, and put her hands



over her ears, vainly trying to shut out the dread-
ful uproar. ‘If that doesn’t drum them out of town,,
she thought, ‘nothing ever will""”

For years, designers of monolithic analog cir-
cuits have tried to shut out noise for their high-
speed instrumentation customers. But noise sup-
pression eluded them, despite the fact that they
had managed to suppress most other sources of
error.

That was before the White Knights of Linear
Wonderland (PMI, of course) came up with the new
OP-27/37 operational amplifiers. These new op
amps combine excellent precision and high-speed
performance with peak-to-peak noise that 1s only
80nV in the low-frequency instrumentation range
and just 3nV/v/Hz in the audio frequency range.

We recognize that noise is a fierce competitor
and cannot be totally eliminated. The solution is
in what you do with it. Two distinct regions of
noise can be defined in a typical op amp—the flat
or white noise band, which is important in audio
applications, and the low-frequency (below 50Hz)
range, which is important in precision instrumen-
tation —such as chart recorders. In designing the
OP-27/37, PMI managed to optimize both regions
with only 3nV/~/Hz white noise and a very low
1/f corner at 2.7Hz.

While we were battling with the noise problem,
however, we still managed to improve other op
amp performance parameters. This new genera-
tion offers an unbeatable combination of specs,
including a 17V/us slew, 104V of offset voltage and
gain of almost 2 million. The OP-27 is unity-gain
stable; the OP-37 is compensated for gains of five
or more, resulting in higher slew rate and wider
bandwidth than the OP-27.

LOW FREQUENCY NOISE

0pP-27

0P-07

'! *l- I\W"',, N\ 3 P‘Wv i \f'.

0.1Hz to 104z Peak-to-Peak Noise
100nV/division Referred to Input
(Closed-loop Gain = 50,000)

What does a new generation of low-noise op
amps mean to you? If you're designing difference
amplifiers, data-converter circuits and phono pre:
amplifier circuits, to name just a few applications,
it means that there is no other component avail-
able capable of putting so much performance into
your product. You eliminate the need for external
trim while achieving more predictable circuit per-
formance as a result of the OP-27/37’s precision
characteristics.

But don’t just listen to us beating our own
drum. Order a sample now by filling out the
“HELP STAMP OUT NOISE” coupon below.
Our guess is that it won’t be long before you're
banging a few new-product drums of your own.

If someone beat you to the coupon, write to us
or circle #200 for literature.

Precision Monolithics, Incorporated
FMI 1500 Space Park Drive
® Santa Clara, California 95050

(408) 246-9222 TWX: 910-338-0218 Cable: MONO

In Europe contact:
Precision Monolithics, Incorporated

c¢/o BOURNS AG
ZUGERSTRASSE 74, 6340 Baar, Switzerland
Phone: 042/333333  Telex 78722

Check the box for your
“HELP STAMP OUT NOISE” sample.

0 OP-27 O OP-37 0 Literature

Mail to: Precision Monolithics, Inc. 1525 Comstock Avenue, |
Santa Clara, CA 95050 ‘

or Precision Monolithics, Inc. ¢'0 BOURNS AG
Zugerstrasse 74, 6340 Baar, Switzerland

Title -

Company_— _

Address_

|
|
Deparimentm— I l
|
|

|
|
|
|
|
|
|
| Name
|
I
|
I
|
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Compare our data and time domain logic analyzer
with the industrys leading data-domain-only unit.

For complete analysis, the K100-D outperforms H-P's 1610B!

Before you settle for the Hewlett-
Packard 1610B data domain ana-
lyzer, compare it with the general
purpose Biomation K100-D, our
tastest-selling logic analyzer ever.

Compare depth of information.

A data domain (software) analyzer
—even a unit as sophisticated as
the H-P 1610B—simply does not
give you all the information you
need for debugging your main-
frame, mini- and microprocessor-
based systems. During the critical
system-integration stage of a
development cycle, a problem that
looks like a software failure may
turn out to be a not-too-obvious
hardware malfunction. The
K100-D's data/timing capability lets
you analyze software/hardware
relationships and find the problem,
wherever it originates. You can
display up to 16 channels of critical
timing information about race con-
ditions and phase relationships
between signals.

So vital is this timing information
to complete problem analysis that
industry trends indicate logic ana-
lyzers of the future will have both
data and timing analysis capabil-
ities—like the K100-D has today!

Hewlett-Packard 1610B
A sophisticated data-domain-only
logic analyzer

Compare data domain range.

The high-speed K100-D gives you
data domain capability to 70 MHz
—as compared with the 1610B's 10
MHz rate—for use with faster
multiplexed microprocessors, com-
puters, and ECL bit-slice proces-
sors. At 12 to 70 MHz, the K100-D
gives you 16 channels of data dis-
play, with 1024 words of memory.

Operating at 0 to 10 MHz, both
units give you 32 channels of data
domain information. But the
K100-D’s memory is 8 times as
deep as the 1610B's—512 words
versus 64. The 1610B's 7 levels of
triggering exceed the needs of
most users, and those who do
need this capability can generally
get it from their development
system. With the K100-D, you don’t
sacrifice vital timing information
for data domain capabilities you
don’t need.

The final analysis.

To help you evaluate your needs
before you buy, we've prepared a
point-by-point competitive com-
parison of the Biomation K100-D
and the H-P 1610B. (Incidentally, it
also shows how the K100-D beats
H-P's general purpose 1615A

Biomation K100-D
The industry’s finest data/timing

logic analyzer

hands down.) To get your free
copy, just use the reader service
number or write Gould Inc.,
Instrument Division, 4600 Old
Ironsides Drive, Santa Clara, CA
95050. For faster response, call
408-988-6800.
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You'll see things you're look-
ing for, and better yet, things you
never suspected, because never
before bas an oscilloscope bad
such high resolution and
accuracy.

Nicolet oscilloscopes have
more than ten times the resolu-
tion and accuracy of almost all
other digital scopes, lots more
memory (including internal
disk memory for completely
non-volatile records), and bet-
ter displays, both XY and YT.

-yemn

=4 iom  e=ABEew

You don't have to be a com-
puter operator to use them.
They're convenient, yet versatile.
They're also well proven. Thou-
sands are in effective use today,
with new orders setting records
every month.

For more information on
how the Nicolet 2090 series can
help you get more out of your
research, simply circle the reader
service card or call 608/271-3333.

Or write: Nicolet Instru-
ment Corporation, 5225 Verona
Road, Madison, Wisconsin 53711.

CORPORATION

E
OSCILLOSCOPE DIVISION

Sales and Service Offices Worldwide

NICOLET
INSTRUMENT

Nicolet Oscilloscopes

Circle 32 on reader service card



New HP 3000 model
to sport twin ALUs

Network links
multivendor devices
on factory floor

Speech system
talks for 200-300 s

Westinghouse develops
new power-device
isolation scheme

Electronics/March 10, 1981

Electronics newsletter

Look for Hewlett-Packard Co. to introduce a new member of the HP 3000
series within the next month or so. Model 55, internally code-named
Gemini, will have a little more than twice the performance of HP’s new
series 3000 model 44 [ Electronics, Nov. 6, 1980, p. 33] and will cost about
50% more, or approximately $150,000. It has a machine cycle time of
about 70 ns, and it uses emitter-coupled logic instead of the Schottky TTL
used in previous HP 3000 family members. The duality implied in its code
name refers to the internal architecture of the system, two tightly coupled
16-bit ECL processors. They form a dual arithmetic and logic unit.
Running under the MPE-IV operating system, the model 55 has each
processor performing 16-bit instructions while it maintains a 32-bit data
bus and a 32-bit address bus. It has eight disk controllers capable of
addressing up to 16 gigabytes of disk memory and uses 64-K random-
access memories to pack 1 megabyte of main storage onto a single board.
It accesses RAM asynchronously, using 19 clock cycles for an assortive
cache memory, which then feeds back eight successive 16-bit words to the
central processing unit.

Industrial control could get a big push toward full factory automation
from Modway, by Gould Inc.’s Modicon division, a peer-to-peer local-area
network and communication system. Unlike earlier industrial networks,
Modway supports multivendor data equipment, from data converters and
microprocessors to robots and computer-aided design and manufacturing
systems. User-programmable smart interfaces act as protocol translators
and grant system access to machines on a priority basis called token
passing. Accommodating up to 250 devices on a cable system or as many
as 10,000 on an active cable TV system, the network transmits data at
1,544 Mb/s between nodes up to 5,000 m apart. It will also link to other
networks like Ethernet, says Modicon, which unveils Modway at this
week’s Programmable Controllers Conference in Dearborn, Mich. The
Andover, Mass.—based division will sell Modway for $1,000 to $5,000.

A board-level speech synthesis system that will provide 200 to 300 seconds
of synthesized male or female speech in any language is about to be
unveiled by Telesensory Speech Systems of Palo Alto, Calif. Based on
Intel’s 8085A 8-bit microprocessor, the Speech 1000, as it is called,
features 458 K of on-board read-only memory, programmable speech
control and audio gain, and three input/output ports —Intel’s Multibus,
an RS-232-C serial interface, and an 8-bit parallel interface with an
additional 3-bit control. Having a typical data rate of 2,200 b/s, the
system, which uses linear predictive coding, will sell for about $1,200 in
single quantities and less than $950 each in lots of 100; vocabulary
generation and linear predictive analysis services will be available.

In an effort to remain cost-effective in low-voltage, low-current applica-
tions, Westinghouse Electric Corp.’s Youngwood, Pa., Semiconductor
division has developed a more flexible method of processing power rectifi-
ers and thyristors. Instead of etching the edge of a silicon pellet mounted
on a molybdenum substrate to form a mesa structure, Westinghouse etches
grooves around active regions on both sides of the pellet and fills them with
silk-screened glass. Not only does that eliminate the wet chemistry
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National expands in

DEC-compatible field

34

Power FET offered
at bipolar prices

Rolm to unveli
32-bit system,
first drive

Electronics newsletter

associated with the spin etching, but furthermore the new devices can be
mounted on a beryllium substrate, which is electrically cold. Thus, more
than one device can be mounted onto a common heat sink without
worrying about electrical conduction or shock hazard; indeed, the packag-
ing idea has been approved by Underwriters Laboratories. The idea might
also make economical plastic packages more practical. The devices do not
have to be round, so that Westinghouse might even laser-scribe power
functions — transistor-diode combinations—from a single wafer. But for
now, the division is going after motor control and other markets with
discrete chips.

The Memory Systems group of National Semiconductor Corp., Santa
Clara, Calif., has announced a bulk memory based on 16-K random-access
memories that achieves high reliability through self-diagnosis and repair.
Emulating Digital Equipment Corp.’s RS04 fixed-head disk subsystem,
National’s Nuram substitutes spares for failing components without
interrupting operation. Access time of the memory, whose capacity is up
to 8 megabytes, is 2 us, and the transfer rate is 500 kilobytes per second.
Also announced was a DEC-compatible input/output controller, called
Mexacon, that handles three types of device—disk, tape, or a Pertec
interface —simultaneously. Its design is based on a new 40-bit microcoded
bit-slice processor, called the Transfer Processing Unit, geared for fast data
transfers.

Its new high-voltage vertical double-diffused MOS power FET may not
boast any performance advantages over competitive devices, but Semi
Processes Inc. of Santa Clara, Calif., is perhaps the first semiconductor
manufacturer to provide high-voltage performance by a field-effect tran-
sistor at bipolar prices. The SD 500 will be available later this month at a
‘“nonnegotiable, take-it-or-leave-it” price of $2.75 each in 10,000-piece
quantities, or $4 each in 100-piece lots. Housed in a hermetically sealed
TO-3 package, the 400-v, 3-Q FET is designed as a direct replacement for
bipolar power devices in 200-w, 200-kHz off-line switching power supplies
and in power-amplification applications.

Ever since the introduction of Data General Corp.’s 32-bit MV-8000
computer system [ Electronics, April 24, 1980, p. 33], the military has been
awaiting a ruggedized version of the system. This week, after some
slippage, Rolm Corp. of Santa Clara, Calif., will unveil not only the
ruggedized 32-bit system, but also two more 16-bit systems, as well as its
first venture into the manufacture of disk drives. The 32-bit system is the
model MSE 800, which will be priced at about $500,000 and have first
deliveries in December, The two 16-bit systems, the MSE 14 and MSE 25,
are ruggedized versions of Data General’s S140 and S250 systems, respec-
tively. With 128-K bytes of random-access memory and without Rolm’s
new disk drive, they will cost about $55,000 and $80,000, respectively.
Rolm’s drive, the model 4050, uses 8-in. Winchester technology. It will
supply 35.6 megabytes of capacity and add about $50,000 to the cost of
the systems.
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UNTOUCHED BY HUMAN HANDS!

COME SEE OUR BRAND NEW
AUTOMATED ROM ASSEMBLY.

Fully automated assembly means high
quality, low price and fast, fast turnaround
for your ROMs. And that’s exactly what
we offer.

Our ultra-modern laminar-flow die-
preparation stations, automatic lead-
frame pre-form insertion, eutectic
die-attach stations, and our new
lead bonder system are all auto-
matic, and all located stateside in
Mountain View, California.

Don’t take our word for
it. Call ROM Marketing at
(415) 964-4321 and arrange
for a tour. You're invited!

Or write us on your
letterhead for our new full-
color ROM Capabilities

Brochure, showing why we're
the premier 8K, 16K, 32K and 64K
ROM manufacturer in the industry.
Electronic Arrays, 550 East Middlefield Rd.,
Mountain View, CA 94043. In Philadelphia call
{215) 272-8830; in Chicago (312) 858-8508.

EA's state-of-the-art
fully automatic bonding
systems use pattern recog-
nition technology to com-
pletely bond ROM chips 10
times faster than manual meth-

ods, withdramatically higher yields.

ELECTRONIC ARRAYS
THE HOUSE OF ROMs.
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Our Low-Density-PROM
family tree
iS blossoming.
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New 1K and 2K Schottky PROMs offer 25% faster
access times and 50% lower power dissipation.

We've said it often. They are the fastest
Monolithic Memories is low-density PROMs
committed to producing 90"’"” e e anywhere.
low-density bipolar =y Z ) This is the kind of

3. f ] TANDARD Avefie ;
Ll e wesoes TR{R ows | shnespesd renty

Not only do we support computers and real-time
low-density PROMs . .. Tom# w signal processing systems.
now we've signiticantl n. And at this speed it’s
improved thegm! With {wo ZNEN Li even pracliczﬁ o use
new PROM families. both Ay PROM s (0 replace
utilizing reliable titanium random logic. with sig-
tungsten fuses and an #5ns b nificant savings in board

advanced platinum silicide
Schottky process which
permits highest-speed

space-and parts cost.

Low power Schottky

designs over the entire PROM.
operating temperature range of the device. The supply current has been cut in half-to

Available in 256-by-4 and 512-by-4 bit 70 mA—while maintaining the same switching
configurations, both the new “S” and “LS” speed at 60 ns. This makes our PROMs ideal for
families offer full Schottky clamptng. your choice telecommunications. satellite and airborne
of open-collector or three-state outputs and 16- applications.

pin DIP packaging compatible with older IK and
2K PROMs. And they're all in production. now.

High speed Schottky PROMs.

Available in military grades, too.

That’s right. All the above come in mil-spec
versions. with a 55 ns access time for the high-

The new commercial-grade 635140/1 1024-bit speed “S™ version. and a 70 mA supply current
PROMs and 635240/1 2048-bit PROMs consume for the “LS™ PROM.
only 130 mA of supply current. about the same us For tull details contact our nearest Monolithic
older standard Memories stocking dis-
PROMs. But at that HOTLINE! tributor or sales repre-
R e Y] For express product information call toll-free: sentative. Monolithic
access in only 45 ns—a (800) 528-6050 Ext. 131. Memories, Inc., 1165 East
25% improvement In Arizona: (800) 352-0458 Ext. 131. Arques Ave., Sunnyvale,

over older devices. CA 94086.

Monolithic
Memories
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And when schedules and budgets are tight, that
means real savings for you.

The Acme Power House lines of AC to DC—and
DC to DC—modular switchers are the complete
power supplies you need for system applications,
such as data processing, telecommunications and
control equipment, interface and add-on/periph-
eral devices.

Here are just some of the standard features we
build into Power House switchers, so you don't
have to add them on: O Conformance to all EMI
suppression requirements of FCC Part 15, Class A;
VDE 0871, Class A; MIL-STD-461A O Adjustable
overvoltage and overcurrent protection (J Load
monitor signal O Overvoltage trip signal O Re-

Acme Electric

BSYER Represented in Canada by Avotronics, Ltd., Toronto: (416) 49 3-9711, Ottawa: (613) 236-2125
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build these

components into all our
switchers so you don't
have to add them on.

mote sense [J Total enclosure protective covers
[J Acceptance of world-wide inputs 0 UL comr
ponent recognition

With 150 different models, ranging from 25 to
1200 watts, Power House is sure to have the right
voltage, right current for your needs.

Besides, we provide the industry’s best engi-
neering support and application assistance, plus
off-the-shelf immediate availability.

Call or write today for Acme’s free 64-page Power
Supply Handbook and Catalog that provides you
with detailed specifications, application notes,
measurement hints and techniques, and a prob-
lem-solving guide.

Gorporation

Cuba, NY 14727, Phone (716} 968-2400, TWX 510-245-2700, TELEX 91-6451



Electronics review

Denser processors
from various makers
show similarities

by R. Colin Johnson, Microsystems & Software Editor

Much the same selection of
architectural features made
possible with extra devices
appears in each processor

As VLSI microprocessor technology
pushes on to the 32-bit level, the new
parts are beginning to add architec-
tural features made possible by the
extra on-chip devices. What’s more,
these new very large-scale integrated
circuits are in remarkable agreement
as to which features to add.

As the table shows, micropro-
gramming and a pipelined instruc-
tion-cxecution sequence are features
that began showing up at the 16-bit
level; newer ones include on-chip
multipliers, barrel shifters, and self-
testing. Of course, much of the inspi-
ration for these comes from main-
frame computers, whose abilities are
increasingly shared by the new
MiCroprocessors.

ISSCC. The trend was apparent at
the recent International Solid State
Circuits Conference in New York
[Electronics, Feb. 24, p. 138], where
designers discussed the 32-bit Bell
Laboratories Bell MAC/32, Hew-
lett-Packard Co.’s new chip set, and
the Intel Corp. iAPX 432. Many of
the same features show up on the
newest 16-bit processors, such as the
Toshiba Corp. 88000 discussed at
ISScC and the Texas Instruments
Inc. 99000. Complementary-MOS
technology was a hot ISSCC topic,
with Japanese researchers especially
showing strong advances (p. 97).

Toshiba's new proprictary C-MOS
part stores its microprogram exter-
nally, whereas other 16- and 32-bit
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machines usc on-chip rcad-only
memorics. Microprogramming is a
favorite design tack in the era of
VLS| circuits: in fact, every IC maker
except Zilog switched to it for 16-bit
microprocessors.

In contrast to hardwired exccution
units, microprogramming offers flex-
ibility and easy upgrading because
changes are a matter of a new lithog-
raphy mask for the ROM rather than
redesigning the random logic of the
hardwired approach. For example,
additional instructions arc quickly
rcalized: Motorola Corp. has already
added some to its 68000.

Pipelined architecturc that
squeezes cvery ounce of performance

MICROPROCESSOR ARCHITECTURAL FEATURES

out of the short-channel vLSI tech-
nologies cannot help but be popular.
Instruction prefetching is the most
common first stage of a pipeline, as
it is in the new 99000, a software-
compatible update of TI’s pioneering
16-bit 9900. Scveral of the 32-bit
machines add more stages, multi-
plying the throughput of the instruc-
tion strecam by the number of stages.

More stages. For instance, HP’s
32-bit microprocessor takes three
cycles of 55 nanoseconds cach to
execute most instructions, but since
the fetch, decode, and execute stages
work simultancously, the effective
throughput is one instruction per
cycle. The processor is part of a mul-
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tichip set [Electronics, Feb. 10,
p- 39]; at 1sscc, its designers dis-
cussed a clock driver IC addition to
the five already disclosed.

Since there are transistors by the
hundreds of thousands on the new
vLS! chips (450,000 on HP’s, for
example), specialized hardware exe-
cution units on chips are economi-
cally realizable. The 32-bit parts all
have barrel shifters that can shift
any number of bits in a single clock
cycle, and HP adds a multiplier.

Specialized registers for floating-
point calculations and virtual memo-
ry support also appear at the 32-bit
level and on the newer 16-bit units
like the Philips proprietary two-chip
set [Electronics, Feb. 24, p. 50]. The
floating-point calculations use the
standard Institute of Electrical and
Electronics Engineers format, a no-
table sign of compatibility in this era
of intense competition.

An emerging industrywide philos-
ophy delegates responsibility for
memory management to the 1C mak-
er rather than the system designer.
In any system, then, the software
supporting the memory management
scheme can safely assume set loca-
tions for the special registers and
standard formats for the protocols
handling large memory spaces.

Self-testing. Another bonus of
having room to spare on chip is the
ability to store self-testing routines
in the microprogram ROM. In this
way, a processor can test itself each
time it is powered up or reset or even
as it is executing an instruction.

Making a strong break from the
register-based architectures of other
16- and 32-bit machines, the 432
joins the 99000 in using memory-
based operands. Locating the op-
erands in off-chip random-access
memory decreases the software over-
head of swapping the register set
every time a new task is serviced in a
multiuser environment—at the ex-
pense of added processing time.

TI is continuing the use of memo-
ry-based operands from the 9900,
which was the first microprocessor
to adopt this route. Yet, with the
99000, it has brought on chip a high-
speed RAM of 16 16-bit locations to
serve as a special register set.
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Phosphor glow
checks ICs for heat

A newly invented temperature mea-
surement technique that is totally
optical in nature promises to make
possible the exploration of sections
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of bare integrated circuits, determin-
ing the same sorts of temperature
anomalies previously probed at the
board level. Using fiber-optic probes
a mere 0.7 millimeter in diameter in
the first implementation, the tech-
nique should also open up new appli-
cations in IC design and semiconduc-
tor fabrication and in nonelectronic
areas like medicine.

Its inventors, engineers Kenneth
Wickersheim and Ronald Alves,
have dubbed the technique **fluorop-
tic thermometry” because it depends
on the fluorescence of certain rare-
earth phosphors in the tip of the
fiber-optic probe. They will be mar-
keting an instrument based on the
technique through their newly
formed Luxtron Corp. of Mountain
View, Calif.

Because the system is totally opti-
cal, the temperature measurements
are unaffected by electromagnetic
fields and radio-frequency or micro-
wave sources—nor does the instru-
ment interfere with any of these
sources. In addition, the probes are
thermally nonconductive and the
optical fibers are inert to most chem-
ical reactions.

System setup. The technique mea-
sures the ratio of the frequencies of
the spectral lines resulting from the
fluorescence of two phosphors on the
probe’s tip. As the figure shows, an
ultraviolet light source provides an
excitation beam to the probe tip, and
the resulting spectral emissions vary
according to the temperature of the
point being probed.

The phosphors’ spectral responses
to the temperature go back through
the probe to the instrument. They
are split and passed to microproces-
sor-based processing, control, cali-
bration, and display circuitry.

The phosphor tip has a small ther-
mal inertia and allows a measure-
ment settling time of 1 second or
less. Luxtron’s initial offering, the

Hair-fine measurements. By exciting two
phosphors on the tip of a fiber-optic probe
0.7 millimeter in diameter, a new instrument
can measure the ratio of the frequencies of
the spectral lines resulting from the phos-
phors’ fluorescence, which varies according
to temperature.
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$5,100 model 1000A, can mecasure
from —50° to +200°C to accuracics
of within0.1°C.

For optimum performance, the
probe lengths are kept to 2 meters,
but 100-m-long probes may be used,
though with degraded performance.
The inventors contend that these
lengths could be increased if a suit-
able illumination source like a visi-
ble-blue-light LED is used.

Varied uses. Another semiconduc-
tor application could include use
inside rf plasma etching equipment,
because the probes do not melt the
photoresist on the surface of a wafer.
They also could be put into a trans-
former: “For the first time we will be
able to sensc a problem inside a
transformer and shut it down before
the transformer itself is lost,” says
Wickersheim.

As useful as this type of thermom-
eter may become in clectronics, its
applications in other arcas may be
even more important. The inventors
believe their patents are the key to a
new hyperthermia technique in can-
cer therapy. The technique can also
be used in a microwave oven, in the
processing of plywood, and in elec-
tronic-countermeasure warfare
equipment. -Martin Marshall

Business systems B

Tl, Northern Telecom
offer desktop units

Desktop terminals for executives are
popping up all over as the integrated
office of the future moves ever near-
er. Companies like Xerox, Data-
point, and Northern Telecom al-
ready have introduced systems to
support such equipment (p.157),
and now Texas Instruments Inc. is
introducing a product line, as is Nix-
dorf AG.

Such units will offer limited word-
and data-processing capabilities be-
causc they are intended primarily for
information retrieval and electronic
message services. To judge from ear-
ly indications, it is likely they will
vary considerably in communica-
tions capabilities that they offer.
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Tiny terminals. Northern Telecom plans to
test a prototype desktop terminal clus tele-
phone (top), and Tl is set to offer its series
10 that works through a telephone or directly
with a computer for $995. Both units are
aimed at users who need information retriev-
al more than data entry.

TI is naming its initial product the
serics 10: a 12Y:-inch-high, 9/--
pound terminal with a swiveling 5Y»-
in. cathode-ray-tube display (sce
lower photograph). Using what it
calls *“‘existing TI terminal technolo-
gy,” the company has come up with
a list price of $995.

The unit incorporates three
TMS1000 4-bit microprocessors, one
controlling the simple 53-key type-
writerlike keyboard, one for the vid-
co display, and the third for the
internal modulator-demodulator,
which is the first modem TI has
built.

Plug-in. The opcrator plugs his
desk telephone into the series 10 and
then plugs the terminal into the wall
jack. Then he can call up a host
computer or a commercial data base.
An optional command module,
based on read-only memory, can
contain the log-on sequence as well
as the data-protection features and
will enter them automatically.

The model 10 also has an RS-
232-C port for direct connection to a

computer; morcover, through the
phone network, it can be used for
interoffice communications. As an
option, Ti will offer a $995 rcceive-
only thermal printer.

Prototypes of a similar picce of
cquipment from Northern Telecom
Inc. are going into field trials this
spring. The Displayphone (upper
photograph) incorporates a tele-
phone and keypad, a display, a slide-
out keyboard, and a modem.

Like the series 10, it is intended
primarily for information retrieval,
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but it can handle voice and data
transmission simultaneously. The
keypad does include five software-
configurable keys, and the unit has a
personal phone directory and an
automatic dialing feature. It was
developed by Bell-Northern Re-
search Ltd. of Canada, and North-
ern Telecom has been willing to talk
about it (p. 164) but has only just
decided to show it.

In West Germany, computer mak-
er Nixdorf is unveiling a desktop
unit that combines a terminal, a tele-
phone, and a teletypewriter (see
p- 80). Although considerably more
versatile than the series 10, it will be
considerably more expensive, with a
base price of around $2,500.

At stake is a market projected to
grow from nothing in 1980 to more
than a million units a year by the
end of the decade, with total annual
consumption above $2.5 billion, says
International Resource Development
Inc. In a new report on this market,
the Norwalk, Conn., market re-
search firm also predicts that Xerox
Corp. will introduce a product this
spring. -J. Robert Lineback

Atﬁomotive

New displays
intrigue car makers

With the market for automotive dis-
plays pegged at $493 million for
1984, proponents of competing dis-
play technologies are vying for the
attention of the world’s auto makers.
And the automobile companies, al-
ready well along the road to replac-
ing electromechanical gauges, arc
watching them.

This intcrest was evident from the
numerous papers presented at last
month’s 75th annual Socicty of
Automotive Engincers conference in
Detroit. In fact, an array of papers
on the automotive applications of
electronic displays and information
systems were presented in sessions
spread over two and a half days.
Engine controls, sensors, and actua-
tors also were session topics.

Along with variations and refinc-
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Inner tube. The CRT, with virtuaily unlimited capacity for display variation, is Zenith's bid to
the auto makers for mid-1980. Calor is achieved with filter overlays.

ments on the usual approaches such
as liquid-crystal, gas-discharge, and
electroluminescence, two new tech-
niques were proposed—a vehicular
cathode-ray-tube display from Ze-
nith Radio Corp and an clectrolytic
liquid display from Jacger SA, a
French company.

The auto makers were clear, how-
ever, that, for now, vacuum fluores-
cence is the preferred—though not
exclusive —choice. “Whatever comes
in will have to replace vacuum fluo-
rescence,” comments Laurence A.
Lopez, Ford Motor Co.’s engineer-
ing manager of electronic instrumen-
tation and features.

And, says Chrysler Corp.’s chief
enginecr for feature products Ber-
nard F. Heinrich, “the general
impression is that the vacuum fluo-
rescent display is still the most via-
ble” when its cost, visibility, rugged-
ness, and appecarance arc weighed
against thosc of other techniques.

However, Zenith is taking a radi-
cal direction with its CRT display.
“What you basicaily have is a com-
puter display in the car,” explains
Leonard Dictch, vice president of
research and development for the
Glenview, Ill, company's picture
tube and components operation.

The advantage of using the raster-
scanning display, he goes on, is the
ability to change the displayed
image (sce photograph) quickly and
casily with software. With other dis-
play techniques, the image is silk-
scrcened on, as with the liquid-crys-
tal display, or physically constructed
with conductive material such as the
vacuum fluorescent display, and it is
therefore permanent.

The higher cost of the car CRT is
morce than offset by the number of
standard instruments it replaces,
including the gas gauge and speed-
ometer as well as the new trip dis-
play appearing on higher-priced au-
tos. In addition, the variable display
avoids the distracting clutter of indi-
cators, which Zenith claims can
overwhelm the driver.

Contenders. It features a new
high-intensity gun for a mono-
chrome display: anode voltage is 12
kilovolts. The 3-by-5-inch faceplate
packs 140 lines of resolution. The
result of over two years of deveiop-
ment and talks with the auto makers,
the tube is targeted for the mid-80s
generation of cars. According to
Lopez of Ford Motors, the CRT is
“very cxpensive but within the
realm™ of possibility. Observes
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Chrysler’s Heinrich, “they've got a
fascinating idea that’s caught a lot of
people’s attention.”

Another ncw entry besides Zenith
was made by France's Jacger,
located in Levallois, which officially
introduced its electrolytic liquid dis-
play [Electronics, Jan 27, p. 82]. The
clectrolytic display uses the disper-
sion of light caused when a thin sil-
ver film is deposited on a clear clec-
trode under the influcnce of an clec-
tric current.

Reversing the current removes the
deposited film and crases the dis-
play, which otherwise retains its
image for scveral minutes without
power. It takes 100 to 200 millise-
conds to write and 5% to 10% longer
than that to erase. The manufacturer
claims that the cell is casier and less
expensive to manufacture than liquid
crystal. In addition, it promises
10,000 hours of opcrating time at
—40°C to +80°C. -Gil Bassak

Instruments

Josephson IC speeds
a-d conversion

Dual-slope and flash-conversion
techniques for precision digital in-
strumentation may well be sup-
planted by methods based on Joseph-
son junction technology. Such super-
cooled circuitry can switch at
picosecond speeds, so it can measure
ultrahigh frequency directly.

Working toward that goal, re-
scarchers at the National Burcau of
Standards have constructed a Jo-
scphson-based 6-bit analog-to-digital
converter capable of taking 2 billion
samples a second [Electronics, Jan.
27, p.33]. “It is a major step in
demonstrating the feasibility of a
new gencration of measurcment
instruments based on supercooled
integrated circuits,” an NBS spokes-
man says.

As the photograph shows, the NBS
chip has six conversion units, cach
based on a two-junction Joscphson
clement. The conversion technique is
bascd on the ability of this clement,
called a superconducting quantum

44

—J..- —J.'.'sl..—l.g-—_—@

Ill [ ]

L] o

Cool chip. In this NBS a-d converter, each superconducting quantum interference device
(circled), containing two Josephson junctions, produces a bit at rates of up to 2 GHz.

interference device, or Squid, to
switch states each time the magnetic
flux in the arca between the junc-
tions rcaches the critical level of half
a flux quantum. “There's nothing in
semiconductor technology like it,”
maintains Clark Hamilton, the proj-
cct leader at the Boulder, Colo.,
facility.

The signal to bc mecasured is
injected into the groundplane of the
IC. The output of cach conversion
unit changes pecriodically with the
magnitude of the magnetic field,
going from 0 to 2 millivolts at onc
field strength, 2 mv to 0 at the next,
and so on. Using Josephson conver-
sion units with differcnt field-
strength sensitivitics, the converter is
able to produce a binary result in
parallel, much like a flash converter.

But flash converters have not
rcached the speed of the 2-gigahertz
NBS converter; Analog Devices
claims to make the fastest commer-
cial 6-bit flash unit with a 100-
megahertz conversion ratc. More-
over, flash converters typically usc
2N conversion clements per N bits.

In contrast, the Joscphson-based
converter needs only N clements,
and since each conversion unit is
only t square mil, the whole convert-
cr can fit in about (5,000 mil%. “In
volume, a chip with the converter

alone would cost about 10 cents,”
Hamilton surmises.

The converter’s output has been
dircctly mecasured at up to 20 million
samples per second and found to pro-
duce a monotonic staircasc. Above
that frequency, howcver, sampling
techniques were used becausc there
was no way to capture the converted
data in real time.

Memory. To store the data for
processing, Hamilton suggests that a
shift-register version of the Joseph-
son junction memory that 1BM Corp.
is building could be put on the chip
with the converter. “There's enough
space to put probably 500 to 1,000
samples on the same chip,” he says.

At BM’s Yorktown Heights,
N. Y., research facility, Wilhelm
Anacker, head of the Josephson
project, points out that, though the
memory is {ast cnough to store the
signal, ““there may be practical prob-
lems with trying to put memorics we
develop on chips they have devel-
oped.” Incompatible lithography
techniques and process tolerances
may prove to be stumbling blocks.

Then, too, the NBS is still working
to overcome difficultics in getting
the room-temperature signal to the
supercooled chip. *“*Because of a
problem with crosstalk in conncc-
tions to the chip, it is not possible to
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know what the signal is that is arriv-
ing at the chip at ultrahigh frequen-
cies,” Hamilton readily admits. He
believes that the transmission prob-
lem should be overcome in the not-
too-distant future.

However, keeping the chips cool in
a practical instrument would not be
a problem, owing to the work of
another NBS researcher, James Zim-
merman. He has already constructed
a refrigerator that takes up only 1
cubic foot and can keep the chip at 4
K using only 100 watts.

‘““Anyone using the machine
doesn’t have to know that there’s
something inside working at 4 K,”
Hamilton says. “The operator just
turns it on and waits S minutes, as
with the old vacuum-tube instru-
ments.” -Richard W. Comerford

Packaging

Ceramic surrounds
ICs on tape carriers

Hermetic sealing of integrated cir-
cuits mounted on tape carriers is on
the way. Working under a Navy con-
tract, Dynacraft Inc. is developing a
production-line method of sealing
ceramic packages to the tape carry-
ing the ICs.

The still experimental technique is
intended for chips used in microcir-
cuit packages, but the Santa Clara,
Calif., company foresees commercial
applications, notably with very
large-scale 1Cs. The advantage there
is hot so much the hermetic sealing,
but density—the resulting package
has leads on 20-mil centers, common
in military hybrids using chips on
tapes but much denser than the 40-
mil-and-up lead centers on packages
in commercial use today.

Naval view. “We'll wind up with a
very high-density microminiaturized
package, a tremendous reduction in
failures, and a hermetically sealed
package that can be automated
using commercially available gang-
bonding systems,” says Richard
Gamble, program manager at the
Naval Ocean Systems Center in San
Diego. Gamble heads a group speci-
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alizing in the development of manu-
facturing technology for implemen-
tation by various naval operations
and was chairman of a Nepcon West
session last month at which the tech-
nique was discussed.

The typical military hybrid is
sealed at the board level to ensure
reliability. Hermetic sealing at the
chip level will give another level of
protection, and it should also in-
crease yield because the ceramic
package will protect the chip during
hybrid assembly.

In the Dynacraft technique, the
chips are conventionally gang-bond-
ed to the tape, and then ceramic
packages are gang-bonded around
the 1Cs. The prime inhibitor of the
development has been the bonding of
ceramic and film, says Carmen
Burns, general manager of the
Dynatape division of Dynacraft.

Solder is out because it would act
as a conductor between the copper
leads screened onto the tape. Direct
glass bonding is unsatisfactory be-
cause it will not adhere to copper.

Dynacraft’s solution is to remove
that portion of each copper lead that
would intersect the package halves’
perimeters—the ceramic at those
points is metalized to restore the

conducting paths and the two ends of
each lead are bonded to the points
where they touch the perimeters.
Then, just as in many standard
bonding techniques, a low-tempera-
ture sealing glass is applied around
the perimeter of each half of the
package, including where the copper
would have run.

Burns reports that the chips will
likely be bonded to a three-layer
tape, which facilitates testing and
burning in before the ICs are
removed. These dividends add to the
savings inherent in the use of tape
automated bonding—reduced labor
costs and fewer failures because
there is less handling.

For the VLS| era, tape automated
bonding is being eyed as a serious
packaging contender [Electronics,
Dec. 18, p. 100]. Burns points out
that a gang-bonded ceramic or plas-
tic encapsulation for an IC on a tape
carrier can replace a leadless chip-
carrier or a dual in-line package.

Since the tape’s copper pattern is
on 20-mil lead centers, use with LSi
circuits can increase board densities
about five times over the present
generation of chip-carriers. Because
they have 50-mil centers, the chip-
carriers are receiving considerable

Military money can aid a rising technology

Booming in the 1960s and downplayed in the '70s, will military electronics
contracts regain their allure in the 1980s? One company that sought military
support is Dynacraft Inc., asking development aid for the technique of
hermetically sealing chips in tape carriers. The wholly owned subsidiary of
National Semiconductor Corp. went after naval backing for its project
because it felt the time is not ripe for commercial support.

Dynacraft sees the attention of chip makers focused on leadless chip-
carriers as a means of packaging the input/output-intensive parts likely to
dominate in the very large-scale integration arena. But it thinks its encapsula-
tion technique can rival chip-carriers, and the Navy money gives the opportu-
nity to get up to speed, says Dynatape’'s general manager Carmen Burns. A
viable commercial technology will derive from the military work — just as did
so many solid state developments in the 1960s, the company reasons.

Additionally, Dynacraft can maintain proprietary commercial information
even though all military aspects will be disclosed at the required end-
of-contract demonstration. But as electronics firms discovered two decades
ago, “it's tough dealing with the Government,” Burns says. The mass of
paperwork and the uncertainty of year-at-a-time contracts with the military
compare unfavorably with the stability of the commercial market and the
potential for bigger sales. In fact, prime contractors for new military systems
are reporting difficulty in finding electronics manufacturers who want to bid
on subsystems —and the recent recession-inspired downturn in sales marks
no resurgence of interest in the military market, they say. -Terry Costiow
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The single-board,
16-line ABLE DH/DM"
that enhances
any UNIBUS
system with
DH-performance
at DZ-prices.

Two years ago, we broke new ground with our
DMAX/16", the original alternative to the DEC
DH11. DMAX cut the space requirements from
nine slots to three and became an immediate
worldwide success. Now we’ve come up
with something even better. This time it's
ABLE DH/DM", an alternative that
achieves the optimum cluster size — 16
lines with modem control on a single
board. You can compare price, or you can
compare throughput. Either way, ABLE DH/DM"
beats everything in its class. No one else comes close.
The ABLE DH/DM" is today’s answer to VAX
system needs for DMA communications multi-
plexing and serves all standard UNIBUS systems
equally well. Each 16-line ABLE DH/DM" installs
in any standard hex-width slot at only one unit bus
load and is DH11 compatible to the diagnostic level.

Just plug it in and see it run —up to 19.2K baud ABLE and optimize your VAX, PDP-11 or System 20.
using only half the UNIBUS bandwidth of a Write or call today for details on our full line of
DEC DHIL UNIBUS-compatible special-memory, general-

Key ABLE DH/ DM" features include on-board purpose and data-communications products.
diagnostics with LED display, modem control on
. ) v all lines, improved

on-board silo depth

and variable ABLE COMPUTER, 1751 Langley Avenue, Irvine,
PROM set for California 92714. (714) 979-7030. TWX 910-595-1729 ACT IRIN.
proprietary OEM ABLE COMPUTER-EUROPE, 74/76 Northbrook Street,
applications. Newbury, Berkshire, England RG13 1AE. (0635) 32125.

Keep up with TELEX 848507 HJULPHG.

4
Visit ABLE'S booth #964

Interface '81 Las Vegas Circle 47 on reader service card
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attention as rcplacements for DIPs,
which have 100-mil centers.
Dynacraft is just starting work on
a one-year contract with the Navy,
in which it is to producc three chip
types in quantities of 200 cach. Then
a still unsclected military systems
contractor will usc the chip in
hybrids for a working systcm, says
the Naval Occan Systems Center’s
Gamble. -Terry Costlow

Test equipment

Stimulus test mimics
processor statically

What amounts to a frecze-frame
technique for recrcating the differ-
ent states of a microprocessor-based
system could specd system trouble-
shooting by allowing thorough point-
by-point test of the circuitry outside
the central processing unit. By mim-
icking the microprocessor’s behavior,
it permits hardwarc debugging indc-
pendent of softwarc activity.

Called static stimulus testing, the
ncw technique *“‘makes hardware
testing casier by transforming many
complex dynamic problems into
simpler static oncs,” claims James
W. Coffron, developer of the concept
and a member of the technical staff
at Hewlett-Packard Co.’s Integrated
Circuit Processing Laboratory. Since
HP has no plans to market testers
using the technique, he has helped
form a manufacturer, Creative Mi-
croprocessor Systems Inc. of Los
Gatos, Calif., to offer test modules

for systems based on popular 8-bit
processors (sce photograph).

The technique, Coffron says, is
bascd on the premise that a digital
systcm’s hardware altcrnates be-
tween two essentially static states: s
and 0s. A working system “‘is really
a collection of static events per-
formed at a very rapid rate by the
microprocessor,” he says.

Although device characteristics
and reactive circuit clements impose
an upper frequency limit, he contin-
ues, “they don’t usually impose a
similar lower limit—unless dynamic
memories arc involved.” Thus it is
possible to represent a | by a certain
voltage level on an address or data
line, leave it there, “‘and it will still
be there with its information intact
when called upon.™

To accomplish this, the engincer
replaces the microprocessor in the
system under test with one of Cre-
ative Microprocessor’s modules,
*“putting the operator in command of
the logic level of each processor pin,”
Coffron says.

Now thc operator can set ad-
dresscs, data, and control bus logic
just as the processor docs, *“‘but at
onc's own pace,” he adds. As much
time as nceded may be devoted to
voltage checks on buses and chip
pins all along a given logic path,
using such inexpensive instruments
as a dc voltmetcr or logic probe.

“In the past, we would have had to
usc a fairly complex system, such as
an in-circuit cmulator or simulator
or built-in signature analysis, to find
these kinds of troubles,” says John
Cranc, a projcct Icader in the HP lab
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Cousins. Two units reproduce microprocessor activity state-by-state for system tests: one
(left) requires manual setting of address and data lines; the other is automated.
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in Palo Alto, Calif. “You could pay
from $10,000 to $30,000 for an ICE
or simulator, and then you'd still
have to devcelop the software for it.”

Robert Schuchard, an HP design
engincer, says the stimulus tester *is
rcally an important tool when the
system is down and the microproces-
sor in it isn’t cxecuting any instruc-
tions meaningfully. Other dcbug
tools can’t bc used if the processor
isn’t functioning.”

Checkouts. “All thc system hard-
ware can be systematically exercised
and checked, except the clocks and
microprocessor,” Coffron notes. If
the system checks out in a static
stimulus test, “the probability is high
that its dynamic performance will be
satisfactory also,” he says.

Crecative Microprocessor Systems
will be selling a static stimulus mod-
ule for $195, with which the opera-
tor scts up cach address and data
line. For $1,995, it will offer auto-
mated units, in which the operator
need only key in the instruction to be
run and the internal microprocessor
configures the lines. The testers will
work with the 8080 and 8085, the
6800, and the Z80.  -Bruce LeBoss

Fiber optics )

Lightwave data links
may start booming

Growing product portfolios and
sweeping price slashes suggest that
fiber-optic data links are poised for a
long-awaited takcofl. What has becn
holding them back, agrece both sup-
pliers and potential users, is the lack
of enough proven receivers and
transmitters for short-range systems,
along with prices too high for volume
customers to commit themselves ful-
ly to lightwave transmission.

At the same time, telecommunica-
tions cquipment suppliers have been
busy developing their own parts,
mainly for long-linc telephone links.
Now makers of equipment like com-
puters and process-control gear are
looking to such suppliers as Hewlett-
Packard, Motorola, Spectronics, and
TRW Optron to promote general-pur-
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LM335 -hot new linear
temperature sensor.

The LM335 is a two-terminal |.C. that
looks like a zener with a +10mV/°K temper-
ature coefficient. The LM335 is rated
for operation over —55°C to

ing to a readout or to control circuitry even
simpler still.

Whether you'e designing measurement
control, protection circuitry, solar
heating, environmental control

or thermostats, National’s

new series of temperature sen-
sors have a lot going

for them.

-

150°C, and has an over-
range up to +200°C. Initial
accuracies are available
at 1°C, 3°C, 6°C, but a
third lead makes the

LM335 very easy to cali- At only $.95;
brate. Typically, 1°C accuracy it's time to start sensing
is achieved over the entire temperature with 1.C's.

range when it's calibrated at Check box number 018 in the
only one temperature. National Archives coupon for the

The low operating current
means low error even for
remote temperature measure-
ment. Further, the LM335 elimi-
nates the need for linearizing
circuits, thus making interfac-

| LM335 data sheet.
‘USS price only

a

The plastic LMII.
The light version of a
_heavyweight idea.

As a pin-compatible replacement, the
plastic LM11 op amp makes an ideal upgrade
for LM108A applications.

An order of magnitude better than
FETs.The LM11 reduces DC error terms signifi-
cantly enough that the op amp is no longer
the limiting factor in most practical designs.

Further, its offset voltage, drift and long-
term stability are an order of magnitude bet-
ter than FETS.

And what's more, they're available off-
the-shelf at all National distributors” For a
sample, simply contact the nearest NSC
sales office.

Check box number 034 on this issue’s
National Archives coupon for a complete data
sheet and the following technical papers:

* "Working with high impedance

op amps”
« "Applying a new precision op amp”
* "Reducing DC errors in op amps”
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Introducing the new commercial
temp LM11CN and LM11CLN in 8-pin
mini-DIPs.

National's LM11 precision DC amplifier,
designed by Bob Widlar, represents the
most significant advance in bipolar op amp
design in a decade. And until now it's only
been available in metal cans.

But now the Practical Wizards are offer-
ing two commercial temperature models in
plastic 8-pin mini-DIPs.

a

*Currently avoiloble at $195 in 100-piece Iots (US price only)

Field-
programmable
PALs save space,
time and money.

National now offers a family of Pro-
grammable Array Logic devices designed
to replace standard TTL logic. A single PAL
can replace from 4 to 10 SSI/MSI packages.
And PAL devices are fully field-programmable
to provide the utmost in design flexibility
and efficiency.

PALS basic logic implementation is the
familiar AND-OR array, where the AND array
is programmable and the OR array is fixed.

PALS standard AND-OR logic and flex-
ible 1/0 programming provides hitherto
unknown design and production efficiency.
Because logic modifications can be made
more quickly and easily with PAL than with
discrete random logic.

National is producing TTL-compatible
PALs with the same time-tested technology
used to manufacture PROMs. And with 15 dif-
ferent PAL devices to choose from (including
both mil and commercial temp), logic design
efficiency and reliability is truly maximized.

National’s high volume production capa-
bility means a dependabile source of reliable
PALs at the lowest possible cost.

For a copy of the PAL brochure check box
number 025 in the National Archives coupon.

PAL is a trodemork of ond used under icense with Monolithic
Memories Inc




The RAT Chnp-CMOS power at NMOS cost.

2OPS RAT Chip and MICROWIRE are trodemarks of National Semiconductor Corgoration

The new low-cost COPS™ Family
RAM/Timer chip trims an NMOS
processor’s power consumption down
to nearly CMOS levels.

National’s COPS Family of microcon-
trollers welcomes a powerful new peripheral
member: the COP498 RAM/Timer

in addition to its 64 x 4 RAM, the 14-pin

CMOS RAT Chip carries a crystal-based timer.
When used with any of the COPS micro-
controllers (or any National ¢P), it allows the
processor to go to sleep (power off) and
wake up (power on) under software control
As an extra measure of design versa-
ility, the engineer can choose between a
2097152MHz or a 32.768KHz timer. In oper-
ation, the processor can specify either a

6ms, 1Hz or 16Hz wake-up signal from the
RAT Chip. An external override capability
allows for immediate processor wake-up
whenever necessary.

The RAT Chip thereby reduces an NMOS
processors overall power consumption to
nearly CMOS levels, yet it costs significantly
less than CMOS components.

The distribution of intelligence.The
COPS Family represents a unique approach
to microcontrolier applications

Every COPS device — processors and
peripherals alike - has enough intelligence
designed into if to execute its own instruc-
tion set. By distributing the processing work-
load to each device on the MICROWIRE™
every COPS system is optimized for efficiency.

The benefits of this family approach are
felt throughout the development phase as
well. The entire family is supported by a single
development system (the COP400-PDS)
The high-efficiency COPS instruction set con-
sists of simple task-oriented instructions
that not only take up less memory space
they also accomplish each task in less time
than other single-chip microcontrollers

So it's easy to see why the COPS Family
provides the lowest cost solution to appli-
cation problems. For complete information
on the COP498 RAT Chip and the entire
COPS Family, enter number 044 on this issue’s
National Archives coupon a

National takes the RAM market

Only National has the technical
expertise and manufacturing muscle
to produce the industry’s most
popular high performance RAMs.

It takes a great deal of manufacturing
and technical know-how to satisfy the ever-
increasing demand for static and dynamic
RAMs. And National Semiconductor has a lot
of both

In fact, National offers the most pop-
ular line of high performance MOS RAMS in
the business

Having just stepped up their production
capacity even further, National is abie to ship
more parts in one morith than most suppliers
can ship in six. At volumes like these, you
can be sure that their prices are competitive.

Vastly superior test facilities. Between
the production and shipment of each
RAM order come National's high-catiber
test procedures

In addition to their use of conventional
component level electrical testing from
wafers to tested packages, many dynamic

MST ond XMOS ore irademorks ¢f Notional Sermiconductor

head on.

RAM customers request National's unique
MST™ (Memory Systems Test) program?

MST eliminates or greatly reduces vour
own requirements for internal testing. So your
incoming test, board test, and system rework
costs are substantially reduced. Because
MST parts have already been debugged in
a 9 megabyte memory system

The future looks even brighter. In the
months to come, National's MOS RAM prod-
uct line will grow even broader. They will
soon add new low-power XMOS™ staric
RAMSs and new dynamic RAMs incorporating
their exclusive polysilicon capacitors

The new dyriamic RAMs will feature
(among other things) improved refresh char-
acteristics and a high immunity to soft errors

To find out just how competitive National
really is, contact your local distributor or
NSC sales rep or enter number 043 on this
iSsue’s coupon

“Pat Pending

Between their technical expertise, their
high volume production capacity and their
high-quality RAMs, it's easy to see that the
Practical Wizards are taking the RAM market

head on 2
RAM SUMMARY TABLE
STATIC RAMs
Part Number Taa(ns)  Organization
MM2114 150-450 1Kx4
MM5257 250-450 4K x 1
NMC2114At  120-250 1Kx 4
NMC5257At  120-250 4K x 1
NMC2141 120-250 4K x 1
NMC2142+ 120-250 1K x4
NMC2147 45- 70 4K x 1
NMC2147Ht 85 4K x 1
NMC2148 55- 70 1Kx 4
DYNAMIC RAMs
Part Number Taa(ns)  Organization
MM5280 200-270 4K x 1
MM5298 150-250 8Kx 1
MM5290 120-250 16K x 1
NMC5295+ 80-150 16K x 1
NMC4164t+  120-250 64K x 1

tProduction i 2-4 months
+tProduction in 4-6 months




Free subscriptions

to NSC's
Data Update.

Periodically receive a comprehensive
SJnopsis of all new data sheets
and application notes from National
Semiconductor. Get on the list today.

Keep ahead of the game with the
most up-fo-date information on National
Semiconductor’s newest products.

The Data Update is a handy reference
book that features the front page of every
data sheet and application note for all of
NSC's product introductions.

The Update includes a brief technical
overview of the products with the key
specs and features singled out for easy
reference. Just enough fo find out which new
devices are right for your application.

It also includes a listing of all of the
current NSC Data Books and Handbooks:
the perfect way to fill out any reference

tains several literature request cards so all
orders can be processed quickly and easily.
To get your free subscription to the
Data Update, just check box 062 on the
National Archives coupon below. a2

library. And as a matter of convenience, it con-
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Universal PLLs
simplify AM/FM design.

By combining ECL and I2L
technologies, National designed the
first single-chip AM/FM Phase-
Locked Loops that did not require
external prescalers.

National's DS8906 and DS8307 uni-
versal Phase-Locked Loops were the first
to offer extremely low-noise operation with
single-chip versatility.

Thanks to their simple serial data inter-
face, these highly sensitive PLLs operate
effectively with the COPS™ Family (or a wide
range of other) microcontrollers. This univer-
sal approach makes the DS8906/07s ideal
for any digital AM/FM radio design.

No prescalers required. The DS8906
and DS8907 were the first PLL frequency
synthesizers to accept 120MHz directly. By
reducing these functions fo a single 20-pin
chip, National can offer the double advan-

tage of small size plus high performance
and versatility.

In addition to their AM and FM frequency
references (500Hz and 12.5kHz, respectively
for the DS8906; 10kHz and 25kHz, respec-
tively for the DS8907), both PLLs feature
a 50Hz “time of day” reference for digital
clock radio designs. All generated from an
on-board 4MHz crystal controlied oscillator.

High volume production. National
Semiconductor, a long-time leader in bipolar
ECL/12L technology, has their distributors
well-stocked with both the DS8906 and
DS8907 Phase-Locked Loops. And due to
their current high volume production, these
versatile PLLs are very competitively priced.

For complete information on National's
low-noise Phase-Locked Loops, check
box number 047 on this issue’s National
Archives coupon. a

COPS 1s 0 trademark of Nattonal Semiconductor Corporotion

What's new from the National Archives?

036 [ Optoelectronics Hand- 044 [J 1980 MOS Data Book For desired information, mail coupon to:

006 [ Special Functions Data

Book (56.00) book ($3.00) ($4.00) National Semiconductor Corporation
N 2900 Semiconductor Drive
018 [J LM135/LM235/LM335/ 047 [1 DS9806/07 DataSheets  mgij Stop 16251
Data Sheet 037 [J STARPLEX™ and 1SE™

052 [ Free Data Update Santa Clara, CA 95051

= Information el
029 B AL Rl Subscription In Europe, mail coupon to:
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Application Information (53.00) Book ($9.00) Industriestrasse 10
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on May 31,1981. National
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pose fiber-optic links.

Already, HP’s Optoclectronics di-
vision reports fast acceptance of its
recently introduced $55 5-meter, 10-
megabit/second complete link [Elec-
tronics, Nov. 20, p. 153]. And Mo-
torola Scmiconductor Group'’s High
Frequency Optical Electronics divi-
sion is expanding its line of reccivers
and transmitters. What’s more, both
firms have jumped onto the price-
cutting bandwagon.

There is activity in other scgments
of the fiber-optic data-link market as
well. For ecxample, specialized com-
ponents for spccial-purpose data
links arc burgeoning [Electronics,
Jan. 27, p. 149].

New parts. In the gencral-purpose
arca, Motorola will unveil five new
components at the carly-April Elec-
tro show, the first of many sct for
introduction this year. Prominent
among the five are two monolithic
reccivers. One converts optical in-
puts into TTL-compatible 10-Mb/s
outputs, into cmitter-coupled-log-
ic—compatible 20-Mb/s outputs, or
into 10-mcgahertz outputs for any
analog systcm. The other, simpler
part provides data rates of up to 500
kilobits/s. Both will sell for less than
$10 cach in volume.

On the pricing front, HP has
dropped the price of its 100-m trans-
mitter by 33% to $150 and of its
1-kilometer transmitter by 35% to
$225, with receiver prices dropping
accordingly. Further, the $55 data-
link price should drop with bigger
volume, predicts Gary LaBelle, mar-
keting manager for the Palo Alto,
Calif., division.

Motorola’s cuts go cven decper,
between 30% and 60% on 36 compo-
nents, taking effect April 8. The
parts are various transmitters, re-
ccivers, and integrated receiver pre-
amplificrs in an array of packages.

The price reductions mecan that
system designers can put together
fiber-optic nctworks at costs ap-
proaching thosc of hardwired ver-
sions, argues Jim Herman, fiber
optics marketing manager for the
Phoenix, Ariz., division. For exam-
ple, combining a 900-nanometer
emitter and corrcsponding detector
capable of handling data rates as
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News briefs

Laser target simulator goes into production

First production units of a simulated laser target for use with the airborne
Pave Penny target identification system are off the production line at Martin
Marietta Aerospace’s Orlando, Fla., division. Used in training, the 45-pound
target system is set up on a tripod and produces a laser signal that does not
pose the hazards to eyes and skin of the real Pave Penny system, which
acquires a target illuminated by a laser. The simulator relies on a 1.06-
micrometer, 50-millijoule (average) neodymium-yttrium-aluminum-garnet
taser whose pulsed output is diffused by a piece of sand-blasted acrylic.
Some 64 systems will go to the Aeronautical Systems division, Wright-
Patterson Air Force Base, Ohio, under a $4 million contract.

IC makers to get radiation-hardening expertise

Radiation-hardening technology developed by Sandia National Laboratories
in recent years for U. S. defense and space programs now will help commer-
cial semiconductor manufacturers. Sandia has established a center for
radiation-hardened microelectronics that will transfer design and processing
capabilities to private industry. The major direction of the Albuquerque,
N. M., center will be in complementary-MOS and metal-nitride-oxide-
semiconductor circuitry for nonvolatile memory. A lesser effort will go into
n-channel and bipolar work. Any production at the center will be for
emergency needs of defense, energy, and space programs. A 5,500-square-
foot laboratory houses processing for 4-inch wafers, 24 diffusion furnaces,
and other equipment under computer control.

Mainframe market to stay healthy for IBM and its followers

The market for IBM computers and their plug-compatible competitors will
continue to grow attractively, says Creative Strategies International. In a
just-published report, the San Jose, Calif., research firm predicts that the
total worldwide market for mainframes running IBM software and costing
$100,000 and up will be $46 billion for 1980-85, with the plug-compatible
makers expected to obtain $2.8 billion of that. In addition, the report
estimates, $30 billion worth of the peripherals will be bought.

Mostek’s Prothro gains chairman title

United Technologies Corp. has completed the transferal of leadership at its
Mostek Corp. subsidiary to Charles V. Prothro. The 38-year-old Mostek
president has been named chairman of the Carrollton, Texas, firm. The
appointment comes two months after the sudden departure of L. J. Sevin,
Mostek’s founder and only chairman until his resignation [Electronics, Jan.
27, p. 53]. Immediately after the move, Prothro was named chief executive
officer in addition to his duties as president and chief operating officer.

Fifth company plans to make 6800

Motorola is inking another second-source agreement for its MC68000 micro-

processor. Signetics Corp., the Sunnyvale, Calif., affiliate of Philips, plans to
-produce the 16-bit processor, as well as designing and making data-

communications peripheral chips. Previous 6800 second-source agreements

include Rockwell in the U. S., Hitachi in Japan, and EFCIS, the MOS house

owned by Thomson-CSF and the French atomic energy agency.

TRW-Fujitsu’s first computer bows

The multitasking, multiterminal market is the target of TRW-Fuijitsu Co.’s first
computer product, a system that can be operated in configurations varying
from a stand-alone setup to 80-station networks. The TFC 8500 family
consists of Fujitsu's V-830, introduced in 1979, and the higher-performance
V-850 introduced last July: till now both were available only in Japan. The
recently formed Los Angeles joint venture of TRW Inc. and Fujitsu Ltd.
[Electronics, Sept. 25, 1980, p. 102] wrote programs and assembled operat-
ing software packages for the American versions.
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Leaders in Electronics

The only reference devoted solely
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high as 20 Mb/s for distances up to 1
km costs about $22 for both compo-
nents in under-25-unit quantities, he
claims.

Not to be outdone, Spectronics
says it is planning to announce “sig-
nificant price reductions” during
Electro, but declines to give details.
In mid-1981, the Richardson, Texas,
division of Honeywell Inc. also plans
to introduce a new set of transmitter
and receiver circuits for 45-Mb/s, 2-
km networks.

Bucking the trend, TRW Optron is
not slating price reductions on its
present product line. Instead, the
Carrollton, Texas, division of TRW
Inc. is planning performance up-
grades while holding prices level. It
will introduce two new monolithic
receivers, the first in May with
upper limits of 10-Mb/s transmis-
sions and 100-m distance.

Users. From the user’s point of
view, such quickening product and
price-cut developments indicate that
fiber-optic data links have arrived.
“1 have no doubt about it,” says R.
Kirk Moulton, principal engineer in
the Technology Applications group
of Sperry Univac, Blue Bell, Pa.

A key problem has been the lack
of choice: systems houses want mul-
tiple sources, and only now are sup-
pliers beginning to offer roughly
similar parts that can substitute for
each other. Compatibility continues
to be a problem, but a move toward
standardization on the part of the
two connector camps led by Amp
and Amphenol raises hope for a solu-
tion, Moulton thinks.

Ready. The next step is up to the
computer makers, ‘‘since compo-
nents are still first-generation but at
the spot where they work,” he holds.
In fact, many companies are well
into the design stages, and some ter-
minal-to-peripheral and terminal-to-
terminal links could emerge as early
as next year.

However, ‘“‘customers still want
prices to come down more with more
performance,” Moulton says. On the
supply side, HP’s LaBelle is hear-
tened by the pickup in interest: “For
a while, it scemed there were more
suppliers than users of fiber-optic
components.” -Larry Waller
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DIGITAL OR ANALOG,
ANRITSU OPTICAL POWER METERS
GIVE YOU A MADE-TO-MEASURE FIT.

Anritsu widens your range

With Anritsu you get a choice of optical power
sensors that cover a wavelength range from 0.38
to 1.8um—four models that work beautifully with
our digital power meter, and two that team with
our analog meter.

Anritsu extends your flexibility
Interchangeability is a vital part of the Anritsu
story. Power meters can be connected to any

Anritsu optical pcwer sensor without readjust-
ment. Optical power sensors can be changed
quickly, easily.

Anritsu heightens your sensitivity

Anritsu’s optical power meters have excellent
detection sensitivity—from —90 to + 10dBm—
and remarkable stability, indispensable features
when making optical power measurements.

Optical Power Meter ML93A Optical Power Meter ML94A
Sensor ‘Model MAQ5A MA96A MA97A MA9BA MA97A MA98A
© Wavelength range 0.38to 1.15um | 0.75t0 1.8um | 0.38to 1.15um 0.75to 1.8um [0.38to0 1.15um | 0.75to 1.8um
Power measuring - _ N _ -3 ~-60dBm —40dBm
Overall |_Fnge 90 to 0dBm ]l 80 Q? 0dBm 65to +10dBm | —40to ~10dBm to +10dBm to +10dBm
~ int
| Power AC or rechargeable Battery Pack MZ95A | recﬁg;;ag}:ggtlery

*1).S.A. Anritsu Amenica. Inc Tel (201) 337-1111 « West Germany Knott Eiextronik GmbH Tel: (08178) 4085

*U.K. Annitsu Europe Ltd Tel Luton (STD. 0582) 418853 « France Tekelec Airtronic Tel (1) 946-96-48

e italy VianelloSp A Tel (02) 54 40 41 *Spain Unitron.cs, SA Tel: 242 52 04 *Holland C.N. Rood BV,

Tet: 070-99 63 60 *Belgium C N Rood SA Tel 023521 35 « Sweden Teleinstrument AB Tel: 08-38 03 70
*Singapore O'Connor’'s (Pte) Lid Tel 637944 < Australia NEC Australia Pty Ltd Tel® Melbourne 560-5233

* Malaysia O'Connor's(Malaysia) SON BHD Tel 51563/5 e Brazil Anntsu Eletronica Comércio Ltda. Tel: Rio 221-6086

Anritsu

ANRITSU ELECTRIC CO,, LTD.
MEASURING INSTRUMENTS DIVISION

10-27. Minamiazabu 5-chome, Minato-ku, Tokyo 106, Japan
Phone (C3) 446-1111/Telex: 0-242-2353
Cable ANRITDENKI TOKYO
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INCREDIBLE
INCREDIBLE

A blockbuster
in technology
and price.

Designing with op amps just
became much easier. Announcing
Intersil’s ICL7650: A totally new
generation of low-level differential
operational amplifiers. With specs
that approach perfection. And all
for an unheard-of $2.75!

Yes, $2.75. In 100-piece quantities.
Our intention? Quite simply to
create a new industry-standard op
amp. With the best technology and
the best cost-effectiveness.
Anywhere.

The universal
op amp.

Now there’s one monolithic op
amp that’s a smart choice for

virtually any amplifier design you
can think of. The ICL7650 beats all
other precision op amps hands
down, both in ac and dc parameters.
It even gives general purpose op
amps a run for their money.

Especially when you consider that

it eliminates the need for potentio-
meters. And all the adjustments and
reliability worries that go along with
potentiometers.



OPAMR
PRICE.

The ICL7650 streamlines design
because you don’t have to worry
about error parameters. It stream-
lines manufacturing because you
just put it in a system and forget it.
No assembly people tweaking
potentiometers. And no field ser-
vice people recalibrating potentio-
meters later. The ICL7650 constantly
self-corrects —so the specs don't
change with time or temperature.

Incredible specs:

¢ Input Offset Voltage: +5uV, max.

¢ Offset Drift w/Temperature:
0.0l uV/°C

¢ Offset Drift w/Time:
100nV/Vmonth

* Large Signal Voltage Gain: 130dB

* Input Bias Current: 10pA, max.

* Common Mode Rejection Ratio:
120dB

* Power Supply Rejection Ratio:
120dB

* Unity Gain Bandwidth: 2MHz

* Slew Rate: 2.5V/us

Goodbye bipolar
op amps.
Goodbye BIFETS.

The ICL7650 has lower offset and
lower drift than the best of the
bipolar op amps. As for BIFETs, the
CMOS ICL7650 beats their input
current, and totally outscores them
on offset and drift. Making it ideal
for amplifying very low-level signals
very accurately. With the speed to
handle just about any application.

From the data
acquisition
innovators.

Leading-edge op amp performance
with no compromises. At a price
guaranteed to please your boss.
From Intersil — the data acquisition
innovators.

The ICL7650 is a good deal, pure
and simple. To get the complete
specs, just call us. Or send in

the coupon.

Intersil
Sales Offices:

CALIFORNIA: Sunnyvale

(408) 744-0618, Long Beach
(213) 436-9261 * COLORADO:
Aurora (303) 750-7004 «
FLORIDA: Hollywood

(305) 920-2442 < ILLINOIS:
Hinsdale (312) 986-5303 ¢
MASSACHUSETTS: Lexington
(617) 861-6220 « MINNESOTA:
Minneapolis (612) 925-1844 «
NEW JERSEY: Englewood Cliffs
(201) 567-5585 « OHIO:
Miamisburg (513) 866-7328
TEXAS: Dallas (214) 369-6916

* CANADA: Brampton,
Ontario (416) 457-1014

Intersil
Franchised
Distributors:

Advent (IN, IA) ¢ Alliance * Anthem
* Arrow ¢ Bell Industries ® Cadence

* Cardinal ® CESCO ¢ Component
Specialties * Components Plus ¢
Diplomat (FL, MD, NJ, UT) * Harvey
(upstate NY) ¢ Kierulff e LCOMP o
Newark ¢ Parrott * RAE. Ind. Elect.
Ltd. « RESCO/Raleigh * Schweber

* Summit * Western Microtech-
nology * Wyle ¢ Zentronics

10710 N. Tantau Avenue
Cupertino, CA 9504
Tel: (408) 996-5000 TWX: 910-338-0171

Dear Intersil,
_ The ICL7650 sounds like one
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: incredible op amp! Please send me
!

|

all the product data, fast.

_ Also, please send me a Henrik Ibsen
poster from your “famous
quotations” ad series.

Company. _
Address.
City/State/Zip

Phone. _
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2KX38
STATIC RAMS

ALABAMA, Glen White Assoc., (205) 533-5272 ALASKA, Toshwba Amenca. Inc . (714) 955-1155 ARIZONA, Hecht, Henschen & Assoc , (602) 275-4411 ARKANSAS, Sundance Sales, Inc., (214)
699-0451 CALIFORNIA (NORTHERN), Elrepco, Inc., (415) 941-4990 CALIFORNIA (SOUTHERN), Bager Electronics. Inc . (213) 433-1687, (714) 770-9159 COLORADO, Elrepco, Inc., (303) 443-6954
CONNECTICUT, Datcom, Inc , (203) 288-7005 DELAWARE, Vantage Sales, Inc . (215) 667-0990 DISTRICT OF COLUMBIA, Glen White Assoc |, (301) 252-6360 FLORIDA, Donato and Assoc., (305)
733-3450, (305) 773-8118, (813) 785-3327 GEORGIA, Glen White Assoc . (404) 434-1447 HAWAI, Toshiba America, Inc . (714) 955-1155 IDAHO, Components West, (206) 271-5252 ILLINOIS,
L-Tec, Inc . (312) 593-7200 INDIANA, Leslie M DeVoe Co . (317) 842-3245 1OWA, Electronic Sales Agency. (612) 884-8291 KANSAS, Toshiba America, Inc., (612) 831-2566 KENTUCKY, Leslie M
DeVoe Co . (317) 842-3245 LOUISIANA, Sundance Sales, Inc , (512) 250-0284 MAINE, Datcom, Inc . (617) 891-4600 MARYLAND, Glen White Assoc., (301) 252-6360 MASSACHUSETTS, Datcom,
Inc, (617) 891-4600 MICHIGAN, Gremner Assoc., (313) 499-0188 MINNESOTA, Electronic Sales Agency, (612) 884-8291 MISSISSIPPI, Glen White Assoc , (204) 533-5272 MISSOURI, Toshiba
America, Inc , (612) 831-2566 MONTANA, Components West, (206) 271-5252 NEBRASKA, Toshiba America, Inc , (612) 831-2566 NEVADA (NORTHERN), Elrepco. Inc . (415) 941-4990 NEVADA



TOSHIBA 2K X 8 STATIC RAMS  Now you can get TOSHIBA quality in a
' ' . . 16K static RAM for only $9.95* And you

TMM2016P1 100 nsec ST 5 And you.
TMM2016P-0 150 nsec :ﬁg fﬁ?ure(.)rwar 0 even greater savings in
B The TMM2016P is a 16,384-bit fully static

(== - ————————————  NMOS RAM, organized as 2K words by
8 bits. It operates from a single 5V power
TMM2016P 16K Static RAMs supply. Common 8-bit input/output, output

. enable, and pin compatibility with 2716 type
EPROMs offer wide applicability in micro-
processor peripheral memory.

Typical operating current of the
TMM2016P is 60 mA. In the low power
standby mode, operating current is reduced
to 7mA (Typ.).

In addition to the 250 nsec TMM2016P-2,
the TMM2016P-0 (150 nsec) and the
TMM2016P-1 (100 nsec) are also available
at similar cost savings.

All three devices are moulded in a standard
24-pin plastic DIP package, and are available
for immediate delivery. Contact Toshiba
America, Inc., or any of our authorized dis-
tributors for complete technical information
as well as price and delivery schedules.

.......... l I [ *1000 unit price for TMM2016P-2
1981 198 1983 1984

Cost Projection Curve

TOSHIBA AMERICA, INC.

Main Office: 2151 Michelson Drive, Suite 190, Irvine, CA 92715 (714) 955-1155
Westem Sales Office: 1200 Quail Street, Suite 105,

Newport Beach, CA 92660 (714) 7520373
Eastemn Sales Office: Sixty State Street, Suite 405, Boston, MA 02109 (617) 742-2040
Central Sales Office: One Corporate Center, 7505 Metro Blvd., Suite 370,

Edina, MN 55435 (612) 831-2566

{(SOUTHERN), Bager Electronics, Inc, (213) 433-1687 NEW HAMPSHIRE, Datcom, Inc , (617) 891.4600 NEW JERSEY, Necco 1, (201) 461-2789 NEW MEXICO, Hecht, Henschen & Assoc., (602)
275-4411 NEW YORK (NORTHERN), Pl-tronics, (315) 454-9346 NEW YORK (SOUTHERN), Necco 1. (201) 821-6189 NORTH CAROLINA, Glen White Assoc., (919) 787-7016 NORTH DAKOTA,
Electronic Sales Agency. (612) 884-82910HIO, Makin & Assoc . (513) 871-2424 OKLAHOMA, Engineering Sales Co., (918) 492-7820 OREGON, Components West, (503) 643-5588 PENNSYLVANIA,
Vantage Sales, (215) 667-0990 RHODE ISLAND, Datcom, Inc, (617) 891-4600 SOUTH CAROLINA, Glen White Assoc., (919) 787-7023 SOUTH DAKQTA, Electronic Sales Agency, (612) 884-8291
TENNESSEE. Glen White Assoc , (615) 477-8850 TEXAS (NORTHERN), Sundance Sales, Inc., (214) 699-0451 TEXAS (SOUTHERN), Sundance Sales, Inc., (512) 250-0284 UTAH, Elrepco, Inc.,
(303) 741-4847 VERMONT, Datcom. Inc, (617) 891-4600 VIRGINIA, Glen White Assoc , (804) 224-7764 WASHINGTON, Components West, (206) 271-5252 WEST VIRGINIA, Glen White Assoc..
(E804) 384-6820 Msgog;sn; 2(§v5’ESTERN),Elec(romc Sales Agency, (612) 884-8291 WISCONSIN (EASTERN). L-Tec, Inc , (414) 774-1000 WYOMING, Elrepco. Jnc., (303) 741-4847 CANADA, Source
lectronics, Lid., (416) 675-
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We’re Gould Shawmut®, and we’ve been making
fuses exclusively for the electrical industry since 1893.

In fact, we manufactured the wire for the first
fuse invented by Thomas Edison. In more recent
history we introduced the first complete line of low
voltage current limiting fuses in America. The first
single element time delay fuse, the first miniature 1000
volt fuse for Nautilus class atomic submarine service
and much more. Our leadership in fuse technology is
recognized throughout the electrical industry.

Now we’re extending our expertise into the elec-
tronics industry, so you have an alternative source:
A new line of miniature fuses for low voltage, over-
current protection. In stock. Ready for immediate

Circle 60 on reader service card
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delivery. And made by Gould Shawmut.
You’ll be hearing a lot from us in the future.

For more information about our glass and miniature

fuses write: Gould Inc., Electric Fuse Division,

Newburyport, MA 01950.

Tel: (617)462-6662, 462-3131/Telex: 94-7427.

In Canada: 406 Adelaide St., E.,

Toronto, Ontario MSA IN4.

Tel: (416) 366-1981/Telex:

06-219717.
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Benefits for missiles,
avionics seen in
Reagan budget . . .

. . as five producers
get big boosts
for tactical missiles

Aircraft reflect
multiyear buys

AT&T asks court
to uphold FCC
on new business

Electronics/March 10, 1981

Washington newsletter

Missile and aircraft electronics suppliers stand to be the biggest beneficia-
ries of President Reagan’s revisions proposed for military spending in fiscal
1981 and 1982. Even though fiscal 1981 is already nearly half over,
Defense Secretary Caspar W. Weinberger has asked Congress for a 4%
increase to $178 billion in existing obligational authority — that is, money
that may be carried over to later years—plus 13% more for fiscal 1982
than was sought in the Carter budget {Electronics, Jan. 27, p. 93]. That
would raise spending authority to a peacetime record of $222 billion.
Included in the total sought in fiscal 1981 and 1982 are, respectively,
$48.2 billion and $68.5 billion for procurement, representing a 42% rise in
the fiscal year to begin in October; $16.7 billion and $21.7 billion, for
research, development, testing, and engineering, up 31%.

Outstanding increases are proposed for tactical missiles produced by such
companies as Raytheon, General Dynamics, Texas Instruments, Rockwell
International, and Hughes Aircraft. Fiscal 1982 missile procurement from
Raytheon Co., for example, would jump to 364 (from 130 under Carter)
on the Patriot and to 910 (319) for the infrared Sidewinder and would add
nearly $115 million to the $35 million previously requested to upgrade the
Improved Hawk. On the radar-guided Sparrow, which Raytheon and
General Dynamics Corp. both provide, 905 additional missiles have been
requested in 1981 and 1982, for a total of 4,550. GD would also get orders
for 570 more Stinger missiles for fiscal 1982, raising that year’s total to
2,544. A new Air Force buy of TI’s HARM missile that homes in on radar
would more than double orders to 270, while Hughes’s antitank Tow
missile would be increased in fiscal 1982 by 2,666 to 14,266.

The enormity of the Reagan military budget increases—and his commit-
ment to multiyear procurements—is also reflected in helicopters and
tactical fighters. Also notable is the nearly $2.5 billion sought to begin
funding of the first five of a new class of bomber. Proposed increases in
helicopter buys include the Navy’s SA-60B Lamps, on which 1BM Corp. is
prime contractor. It would jump to 18 units from the 8 proposed by
Carter. Hughes Helicopter’s AM-64 tank killer for the Army would rise to
14 from 8, while Sikorsky Aircraft’'s UH-60A utility chopper would
increase to 96 from 78. Purchases of Grumman Aerospace’s EA-6B
electronic surveillance and attack plane would triple to 6 and its F-14A
fleet defense fighter would rise to 30 from 24. Orders for Lockheed’s P-3C
antisubmarine warfare plane would double to 12, whereas those for the Air
Force’s McDonnell Douglas F-15 fighter would rise to 42 from 30.
Similarly, purchases of the Air Force’s General Dynamics F-16 multimis-
sion fighter would include 24 more planes, for a total of 120.

The Newark, N. J., Federal district court has been asked by American
Telephone & Telegraph Co. to uphold last year’s ruling by the Federal
Communications Commission in the Second Computer Inquiry that the
company, through a separate subsidiary, can manufacture and provide
enhanced customer-premises equipment and services on a deregulated
basis. The action by AT&T came as its latest Federal antitrust suit went to
trial in Washington Federal district court following failure of attempts to
reach an out-of-court settlement, although a settlement is still expected.

61



62

Washington commentary

Mixed signals on technology

“Long-term exploitation of our technological
advantage,” argues William J. Perry, “is.funda-
mentally dependent on maintaining the hcalth
of the defense technology base.” That truism
from the former under secretary of defense
applies as aptly to the nation’s overall techno-
logical base as it does to the narrower segment
serving defense needs.

Congressional and industrial leaders with an
interest in technology should bear that in mind
as they start weighing the budget cuts that
affect engineering and science education and
instrumentation, just as they should when
reviewing the military budget increases sanc-
tioned by President Reagan’s Office of Manage-
ment and Budget. For they and the President
must realize that the U.S. has to cope with
simultaneous technological challenges on two
fronts: the growing Soviet military capabilities
and the equally serious challenge in the nonmili-
tary marketplace from Japan and, to a lesser
extent, Europe. What these challenges have in
common is skilled manpower and technology,
particularly electronics.

The view from the DOD

Thus far, the Reagan Administration’s efforts
to formulate a technology policy recall the
observations of generals throughout history,
who said that they found it easier to fight a war
with an enemy than to negotiate with an ally.
On the military side, Defense Secretary Caspar
W. Weinberger—who has retained Perry as a
Pentagon consultant—believes that the expen-
sive Reagan program will be responsive to
Soviet military growth. However, the White
House has not yet evolved a coordinated trade
and military spending policy with Japan or with
the member nations of the North Atlantic Trea-
ty Organization.

Military electronics contractors in the U.S.
are delighted, of course, with the Reagan plan
to gain leverage against the Russian bear by
spending over the next five years some $169.5
billion in 1982 dollars over and above the Carter
Administration’s last budget of nearly $198 bil-
lion. They also like the OMB proposals to adopt
multiyear contracting for longer production
runs that purportedly will save up to 15% in a
weapon’s unit cost. Other savings over the long-
er term will come, the OMB says, *““by encourag-
ing investment in bottleneck industries where
capacity constraints now impose high costs.”
Microelectronics, notes DOD consultant Perry, is
just such a bottleneck.

Overseas, however, it is a different story.

Japan prefers to continue its survival under the
U. S. military umbrella while investing in indus-
trial and commercial technology for export,
rather than for self-defense. Despite this—and
the absence of a Reagan policy to cope with
it— Federal support for America’s technological
base in education will continue to crode under
the OMB’s spending programs.

Dealing with Japan and NATO

Maintaining as small an armed force as possi-
ble is good for Japan’s expanding commercial
trade with other nations, of course. They see no
military threat from Japan, now one of the
world’s threc leading economic powers. Japan is,
however, committed to a marginal increase in
defense spending following heavy pressure from
the Carter Administration.

As for the Reagan team, the only proposal
advanced thus far for trade concessions has been
the heavy-handed threat by Transportation Sec-
retary Drew Lewis calling for import quotas on
Japanese cars. It produced cheers in Detroit but
little else. The reaction from most hard-pressed
American consumers was decidedly negative.

Similarly, a top-level Reagan delegation
flopped at a private meeting of NATO leaders in
Bonn last month. Led by Deputy Defense Secre-
tary Frank Carlucci and Senate Armed Services
Committee chairman John Tower (R., Texas),
the group sought to persuade leaders from West
Germany and other NATO allies to follow the
Reagan lead and increase their own defense
outlays. But, like Japan, Europe clearly has
different economic priorities from the U. S., and
the proposals had no more success than those
made earlier by the Carter Administration.

Making “linkage” work

If President Reagan and his U. S. Trade Rep-
resentative, William Brock, believe that there
must be “linkage” between trade and foreign
relations issues, then the White House must do
substantially more thinking on converting that
view into an cffective policy for dealing with
U. S. allies. More military electronics spending
may be necessary; it also may be nice for busi-
ness. But it cannot be considered an effective
way of offsetting other domestic eclectronics
markets lost to trade with Japan or the corpora-
tions lost to acquisitive European companies. A
good starting point would be to maintain and
build on the nation’s technological competence,
not to attempt to achiecve a ‘“new economic
beginning” by cutting it further. That is a con-
tradiction in terms. -Ray Connolly

Electronics/March 10, 1981



SCIENCE. “SCOPE

Listeners of National Public Radio can now hear concerts live and in stereo,
thanks to Western Union's Westar communications satellites. Before using the
satellite network, NPR broadcast programs throughout the continental United
States over telephone lines and land-based microwave links. The system was
limited only to monaural signals, so programs that depended on good audio fi-
delity were duplicated on tape and distributed by mail to member stations. With
the Hughes-built Westars, however, the radio network can broadcast with better
sound quality and also transmit programs to some 220 stations at once.

Digital modifications to the weapon control system of the U.S. Navy F-14 Tomcat
will enable the fighter to meet evolving threats through the 1990s. Enhanced
tactical capabilities include electronic countermeasures, improved missile
launch zones, coherent air combat maneuvering modes, and a digital display
system. The key changes to the Hughes AN/AWG-9 system are the addition of a
programmable signal processor and its companion radar data processor. These
units can perform up to 7.2 million operations per second. The modifications
will allow the F-14 to fully incorporate the improved AIM-54C Phoenix missile.

For the first time, a new battlefield data distribution system will provide an
integrated capability for data communications, position location reporting, and
identification for ground and air units. The secure, jam-resistant system, be-
ing developed for the U.S. Army, is called PLRS/JTIDS Hybrid. It combines and
expands the proven capabilities of two high-technology systems -- PLRS, the
Army/Marine Corps Position Location and Reporting System, and JTIDS, the Joint
Tactical Information Distribution System. Hughes has entered the second phase
of a five-phase accelerated development plan designed to meet the Army's
critical need for reliable battlefield data communication by the mid-1980s.

Hughes Research Laboratories needs scientists for a whole spectrum of long-term
sophisticated programs. Major areas of investigation include: microwave
devices, submicron microelectronics, GaAs integrated circuits, ion propulsion,
lasers and electro-optical components, fiber and integrated optics, pattern
recognition, and new electronic materials. For immediate consideration, please
send your resume to Professional Staffing, Dept. SE, Hughes Research Labora-
tories, 3011 Malibu Canyon Road, Malibu, CA 90265. Equal opportunity employer.

Three communications satellites ordered by AT&T (American Telephone and Tele-
graph Company) will live longer and handle more long-distance calls than earlier
models. The new Telstar 3 satellites will serve 10 years instead of seven and
have the capacity for 21,600 simultaneous calls instead of 18,000. These im-
provements are due chiefly to such technical innovations as solid-state amplifi-
ers, better batteries, and a greater capacity for fuel to keep the satellites on
station while in orbit. The new satellites will be based on the model Hughes is
building for Indonesia, Telesat Canada, Western Union, and Satellite Business
Systems. The first Telstar 3 is set for launch in 1983.

Creating a new world with electronics
PR LAPpeME SR e L

' HUGHES

HUGHES AIRCRAFT COMPANY
CULVER CITY,CALIFORNIA 90230



_What theworld hasbeenwaiting for
in high performance micros.

Immediate delivery.




Digital is changing the way you get your
products to market.

We’re making it faster.

Because right now our basic LSI-11 prod-
uct family is available with off-the-shelf de-
livery. So you don’t have to wait around to
get your product started.

And once you have our micros, you can
do more with tKem. Our unique building-
block approach lets you design whatever
system you need.

Start with your choice of microcom-
puter terminals. Either the VT103-AA —a
specially configured VT100 with an LSI back-
plane that accepts up to 8 double-height
modules. Or the VT103-BA, featuring a back-
plane and a TU58 dual-drive cartridge tape.

Then you add our KD11-HA LSI-11/
CPU Board, a low-cost 16-bit processor with
the power to drive virtually any small to
medium-sized system.

Plus you can choose either one of these
powerful modules.

1. The MXV11 LSI-11 Multifunction
Module. Featuring 8 or 32Kb of RAM,
up to 8Kb of PROM (user supplied),

2 asynchronous serial I/O ports and
real-time clock.

2. The MSV11-DD 64Kb RAM Board.
Complete with on-board refresh.

These boards, plus the VT103, are avail-
able immediately. To give you all the flexibil-
ity and performance you need to develop a

The total approach to micros.

Helping you get your product to market
quickly is just one of the ways we make mi-
cros easier to work with.

We also back all our boards with over
14,000 service people worldwide, technical
consultation and training. Plus a range of
support agreements to meet your needs.

It’s the total approach to'micros, only
from Digital.

For more information call our toll-free
LSI-11 Hotline at 800-225-9220. (In MA, HI,
AK and Canada, call 617-467-7000.) Or send
the coupon.

Digital Equipment Corporation, MR2-2/
Mé5, One Iron Way, Marlboro, MA 01752. In
Europe: Digital Equipment Co. Limited,
Acre Rd., Reading, RG2 OSU, England. In
Canada: Digital Equipment of Canada, Ltd.
Or contact your local Hamilton/Avnet
distributor.
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terminal sup[l>ort for larger configurations, | Send to: Digital Equipment Corporation, Microcom- |
to a very small kernel for single-task applica- |  puter Products Group, MR2-2/M65, One Iron Way, |
tions. There’s also SIMRT, a subset of K¥-11 | DEaC'_'C'f?Jf' b(Urens e |
designed for PROM applications that’s an N —
integral grt of FORT dN I}/ "
And because your development soft-
ware has the sameyRT-ll softwgre as your
target system, you can debug your programs
with complete confidence. E n aﬂ H E n
We change the way
the world thinks.
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Lightweight. Low cost.
Minicartridge drive.

New 1.34 megabit tape transport is compact, economical and built by
Burroughs. Model TM 110 uses the popular computer grade DC 100A
tape cartridges. The simple TTL-level interface uses serial data
streams. Read/write and motor control electronics are built in.
Mounts horizontally or vertically. Requires minimum support soft-
‘”B ware. Get the full story. Call or write for the name
== _of your nearest representative.
— - ®. . Burroughs OEM Marketing, Burroughs Place,
‘Detroit, MI 48232. (313) 972-8031. In Europe,
 Langwood House, High Street, Rickmansworth,
Hertfordshire, England. Telephone Rickmans-
worth (09237) 70545.

Burroughs
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Siemens multiplexes
optical wavelengths

Quartz vibrates
at 525 MHz

NTT installs commercial
1.3-um fiber-optic cable

Speech chip caters
to low-volume users
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Seeking to push the high-transmission capacity of glass fibers even higher,
researchers at Siemens AG in Munich, West Germany, are currently
experimenting with optical components that may lead to a wavelength-
multiplexing method for optical-communication switching systems. The
components allow the modulated near-infrared light from several sources
of different wavelengths to be transmitted simultaneously over a single
fiber —not only in one direction but also bidirectionally. No lenses are
employed. Instead, incoming light passes through a multilayer selective
interference filter deposited on the polished, sloping face of a glass fiber. In
two-channel unidirectional operation with a wavelength spacing of 70 nm.,
the total insertion loss checked in at 4 dB and the far-end crosstalk
attenuation at 30 dB. In bidirectional transmission, the near-end crosstalk
attenuation worked out to 60 dB.

A technique for producing quartz crystals so thin that they vibrate at a
fundamental frequency of 525 MHz has been put into pilot production by
the Compagnie d’Electronique et de Piézo-Electricité (CEPE), a Thomson-
CSF subsidiary based in Sartrouville, near Versailles. The firm starts with
quartz slices lapped to a thickness of some 33 um, equivalent to a 50-MHz
fundamental, and then thins them down by ion bombardment to about 3.2
um and a 525-MHz fundamental —the highest yet, says CEPE. Though
chips as thin as this are still experimental, the French firm expects to
produce industrial versions with fundamental frequencies of 400 MHz.

Nippon Telegraph & Telephone Public Corp. has decided to start installing
this spring 12 medium-capacity 32- and 100-Mb/s fiber-optic cable routes
totaling 110 km and varying in length from 6 to 13 km. The Japanese
corporation believes it is making the world’s first commercial use of cable
operating at the long wavelength of 1.3 um, although some of its installa-
tions will operate at the shorter 0.8 um. The 1.3-um systems will use an
indium-gallium-arsenide-phosphide laser with a 60,000-h lifetime, the
0.8-um systems a gallium-aluminum-arsenide laser with a 400,000-h
lifetime. NTT will also finish installation this spring of a high-capacity
400-Mb/s field-test fiber-optic route between an existing laboratory and
one still being built.

Aiming at the manufacturers of security and other low-volume industrial
systems, one small British microprocessor consultancy, Triangle Digital
Services Ltd. of London, is launching a printed-circuit-board speech
synthesizer. The IDS 910, which incorporates a speech chip of the
company’s own design, synthesizes sentences, phrases, and even phonemes
when triggered by any one of the three inputs: 1 of 16 microswitch or reed
relay contacts, remotely over a two-wire universal asynchronous receiver-
transmitter interface, or more conventionally through an 8-bit parallel
port. In the standard board, a 32-K programmable read-only memory
stores the spoken numbers O to 9 as well as “point” and other key words.
There are also two sockets for ROMs for the user’s own selection of up to
70 additional words—a total that can be further extended with extra ROM
boards. The $330 synthesizer will be available in the U. S. from Stynetic
Systems Inc. of New York.
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Toshiba uses C-MOS Toshiba Corp. may be the first chip maker to introduce a complementary-
- MOS 64-K static random-access memory. Now in development is an
for 64-K static RAM 8-K-by-8-bit 28-pin device with cells that measure 15 by 19 um on a
4.6-by-6.55-mm (46,700 mil?) die. Power dissipation is 50 mw active and
just 100 W on standby. Wafer steppers and 2-um features have been used

for the first pass on the RAM, which has no redundant elements.
The 64-K static RAM is over a year away, but this summer the Japanese
company will supply samples of the 8049 single-chip microcomputer, also
in C-MOS. With 3-um rules, that chip will measure 22.8 mm? (35,350
mil2) and draw 50 mWw for active operation and only 50 to 500 W while
idling. Later this year, Toshiba will also be in production with a 64-K
erasable programmable read-only memory —in n-MOS —with a pinout that

matches Intel’s.

Personal computers Three recent developments will encourage sales of personal computers in
gain ground the UK. First, the British Broadcasting Corporation has ordered 12,000
from Acorn Computers Ltd. to sell to viewers of a series it will launch in
inthe UK . . . January 1982 on programming by microcomputer. Then, Britain’s
National Enterprise Board, through a joint enterprise with American
venture capitalist Jack Melchor [Electronics, Dec. 4, 1980, p. 69], is
investing over $500,000 in Positron Computers Ltd., which is marketing a
single-board computer aimed initially at the educational market. And
third, Sinclair Research Ltd., Cambridge, is launching a more highly
integrated version of its ZX80 [ Electronics, Feb. 14, 1980, p. 80], which
by using an uncommitted logic array from Ferranti Electronics Ltd. cuts
the chip count from 17 to 4 and the price from $214 to $174.

. and another Best known for its calculators, Casio Computer Co. has finally caught up
with its name and entered the personal computer business in Japan. Its
surfaces in Japan FX-900P is claimed to be the first of its breed to feature complementary-
MOS random-access memory with battery backup, which can be expanded
with optional kilobyte packages to a maximum of 32-K bytes. The
single-package computer includes a 5'-in. cathode-ray tube that can
display 16 rows of 32 characters.
Casio also announced for introduction in June a 2,508-word Japanese-
English translator containing a voice synthesizer with 263 English phrases
for everyday conversation.

Electronics employment The slump in West Germany’s electronics industry is hurting some sectors
more than predicted earlier this year [ Electronics, Jan. 13, p. 134]. One of
in West Germany the latest victims is Siemens AG, the country’s No. 1 electronics and
declines overall clectrical producer. By this month some 14,750 workers in the firm’s
communications, components, and other groups will be on shorter work

weeks, out of a total work force in West Germany of about 235,000.
For the country’s electronic data-processing sector, however, the labor
situation is much different. According to the Frankfurt-based Central
Association for the Electrotechnical Industry, in 1980 the sector added
roughly 10,000 people to its work force, bringing the total to 56,000, and

is likely to continue its hiring spree this year.
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Onlyone
40 column Prln_t_er
iability.

has NCRre

NCR's 40 column printer is
immediately available in 3 forms:
1) the mechanism by itself,

2) housed in its own cabinet, or
3) in a finished case with its own
power supply. Each version is
available with optional NCR
electronics. And each is
field-proven in NCR products.
More benefits:

® Works as printer and/or
plotter because of unique single
wire design

e Multiple copy capability

e Prints up to 120 lines per minute

e Attractive quantity pricing

e Disposable ribbon cassette is
operator changeable

® No messy spools or tricky
threading

For delivery information, prices,
or literature, please contact us
at NCR Engineering and
Manufacturing OEM Marketing,
PO. Box 627, Ithaca, New York
14850. (607) 273-6066.

NCR

Engineering and Manufacturing-Ithaca

Take your pick. e 0 v el
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Now you can design an integrated circuit.
Let Exar show you how Semi-Custom works.

e
, ra—

. ) -
v B

"F':‘

PN

Electronics /March 10, 1981




Exar's Semi-Custom program lets you create custom
integrated circuits for your products. At a fraction of the cost
of full custom. In just a few short weeks.

Bipolar, I’L and CMOS Master-Chips

Our partially-fabricated linear or digital Master-Chips have

the components you need already in place, but uncommitted.

You design the final interconnections to fit your requirements.
We supply a Design Kit, a comprehensive Design

Manual, layout worksheets for the interconnection mask,

and the people to show you how easy it is—even if you've

never designed an integrated circuit.

Working from your layout, we etch the Master-Chip’s
final layers and fabricate your semi-custom ICs in any
volume you need.

Your ICs are produced in-house under our stringent
quality controls. Each one is 100% tested.

Cut your product costs.

Replacing discrete components with semi-custom ICs reduces
your board size, your component inventory. and your labor
costs. And you design a proprietary product your competitors
can’t copy.

Go to full custom later.

As your product matures and volume increases, we can
convert your semi-custom chip to a full-custom IC, reducing
chip size, saving money. and often providing added
performance.

Add our design talent to yours.

Our IC expertise is yours for the asking. Let us help you get
to market faster with the most competitive product possible.
We have representatives in all major U.S. cities to assist you.
Call us today.

Learn more about
Semi-Custom.

[] Please send me your
40-page data book,
“Semi-Custom IC
Design Programs:

Name Title

Company

City/State/Zip
Phone

My application is:

Exar. 750 Palomar Ave., Sunnyvale, CA 94086
(408) 732-7970 ELX 3/10/81

|
|
|
|
|
|
|
| Street
|
I
|
I
I
|
|

Master-Chip is a trademark of Exar Integrated Systems, Inc.

For semi-custom, custom or standard integrated circuits . . . Exar has the answey.
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Throughput

unieashed.

Introducing the Series 80 Analog Test System.

Go ahead.

Design your most
complex analog
device. Be sure o in-
clude lots of different
waveforms, voltages,
currents and frequen-
cies. And throw in
some digital circuitry
for good measure.

Then stand back.

Because the incredible new
Series 80 will test it six ways from
Sunday before you can say
Fairchild.

We're not just talking about
a few simple tests. We're talking
about every measurement you
could want for engineering
development, device characteri-
zation, production testing and
incoming inspection.

We're talking throughput.

Real simultaneous parametric
measurement of up to 14 charac-
teristics. So you end up measur-
ing a hundred parameters in the
time it used to take to test twenty.
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Now you can perform com-
prehensive testing of a broad
range of analog and mixed-
signal devices with speed,
accuracy, economy and a mini-
mum of hardware changes. All
in @ modular system that lets you
add capabilities as you need
them.

What about test program
development?

What about it?

Series 80 offers a unique
hardware-oriented, high-level
language that makes program-
ming simple. And when it comes
to debugging, you can use this
same easy-to-use language to

Circle 75 on reader service card

communicate directly
with the hardware.
(Now it won't take you
longer to develop a
test program than it
did to develop the de-
vice you want tested.)
On top of all that, you get the
kind of service and support only
Fairchild can provide.

Call or write today for more
information on the system that's
making throughput history in
analog testing.

Fairchild Test Systems
Group, 1725 Technology Drive,
San Jose, California 95110.
Telephone: (408) 998-0123.

FAIRCHILD

A Schiumberger Company

First Family
of ATE.
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e d - time with our
nal documentation pack-
Specify our report package,
youll get comprehensive charts
~and tables showlng all the critical
' WS betwaen components
- and test pins You'll also get a head-
- slast en production test
i i1

The swing-away head gives
you easy access to the wiring.
Adding a new test pin can take
only minutes.
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Buy a “do-it-yourself®
kit or order a complet
assembled fixture. If you't
fer to assemble your own fixture
we offer kits that are complete to £ . .

. : or more information.
last detail And are normally available ™ % IR Ti, < hutry, call Kris Moore

from stock . ) :
. ] o toll-free at (800) 854-4031, except in Cali-

Opityeu ke iheidea of receiving | forniq In California cal (714) 998-1961
a completely assembled fixture, that's

no problem. You can get delivery of TeB / Cablescan

a custom-built unit within a month.

Fill out the coupon

Mail to: T&B/Cablescan Inc
A Subsidiary of Thomas and Betts Corporation,
145 E Emerson Avenue, Orange, CA 92665

Send me literature and prices on your test fixtures.

Name Company/Division

Street Address City/State/Zip ~ Telephone Number
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Japanese trio

pushes past

the 3081 challenge

by Charles Cohen, Tokyo bureau manager

Hitachi, Nippon Electric, and
Fujitsu each have single- or
dual-processor setups that
outdo IBM’s largest machine

Japan’s three major mainframe man-
ufacturers have come up with three
different approaches to compete
with International Business Ma-
chines Corp.’s top-of-the-line 3081.

Hitachi Lid., in a surprise move,
introduced its M-280H computer
with about 15% higher performance
than the 3081 {Electronics, Feb. 24,
p. 69]. But the M-280H performs
only about 50% better than the com-
pany’s previous top-of-the-line M-
200H. In fact, together with the two-
sizes-smaller M-240H, it forms the
start of a new series, rather than
being an extension of the old.

Even more surprising, the two new
machines seem likely to force the
retirement not just of the older
M-170, -180, and -160I1 (see
“Where Hitachi’s other computer
fits in,” p. 78) but also of the rela-
tively recent M-160H and M-200H.
The former is only about two years
old and the latter is little more than
a year old. However, Hitachi has
done well with both of them domesti-
cally and has perhaps sold enough of
the export version of the M-200H
abroad to go on to newer technology.

At ease. Meanwhile, Nippon Elec-
tric Co. is standing pat with its Acos
system 1000, announced as a pre-
emptive challenge to the 3081 [Elec-
tronics, Sept. 25, p. 64]. Configured
with a single central processing unit,
it has four to five times the perform-
ance of the previous top-of-the-line
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Acos system 900. A two-CPU config-
uration almost doubles this level of
performance.

Fujitsu Ltd. claimed to be No. |
in computer sales in Japan last year
and says it will pull off the trick
again during the current fiscal year,
which ends on March 31. It will
compete with a dual-processor con-
figuration of its existing Facom M-
200 until IBM announces a model
larger than the 3081.

In the works. When that happens,
Fujitsu will respond with a new S
series slightly larger than the new
1BM model. It says it has already
developed new large-scale integrated
circuits and new boards for an exper-
imental single processor that will run
at 25 million instructions per second.
The 1Cs are four times as dense as
those used in its present machines;

and 121 are used on a board measur-
ing about 7.9 inches (20 centimet-
ers) square; 13 boards comprise the
processor.

With the announcement of the
new Hitachi computers and Fujitsu’s
expressed intention of coming out
with a new series, the fiction of the
joint development of Hitachi and
Fujitsu computers has become com-
pletely unglued. Still, the software of
the two companies’ products will
remain similar because both will
remain essentially IBM-compatible,
albeit not 1BM-plug—compatible in
Japan. NEC continues on its present
course, which builds on Honeywell's
architecture of the early 1970s, but
is no longer compatible with it.

Software, too. Along with its
introduction of the new computers,
Hitachi announced a list of 25 pro-

900-1 9002 1000
NEC'S ACOS \l |
M-160 I M-240H M-200H
M-280H
4 E M-180 \ o1
HITACHI'S HITAC _._/.' ._,_.\ | B |
‘ MBOH | M-T0 |
[ M-200 | 2xM-200
FUJITSU’S FACOM || | B
a3a1 a3a1-1 203 3081
BM | | | |
1 2 4 6 8 10 20 40 60

RELATIVE PERFORMANCE

Ahead. Hitachi's newest big computers (tinted) edge in front of their IBM rivals. Fujitsu's
dual-processor M-200 is farther in front, and NEC's 1000 leads them all.
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practical system is $48,750.

skewed toward the high side.

Where Hitachi’s other computer fits in

Hitachi calls its M-240H the most compact large computer in the world. The
processor in its maximum configuration of 8 megabytes of memory and eight
channels boasts a throughput of 16 megabytes per second —more than the
IBM 4341 group ll—yet it fits in only 0.96 square meter of floor space. Its
main memory uses 64-K chips, while its logic circuits are predominantly
Hitachi's own 1,500-gate emitter-coupled-logic arrays, with some 550-gate
ECL arrays. There is also a 32-K-byte cache memory using high-speed
bipolar memory for improved performance. Monthly rental of the minimum

The M-240H has three to four times the performance of the present
M-160ll, from which Hitachi expects users to migrate to the M-240H. This
places it between the present M-170 and M-180H [Electronics, March 27,
1980, p. 126). Thus in the future the firm may want to add another computer
in the rather large gap between the M-240H and the M-280H, which is

gram products, including new virtual
operating systems for the M-280H
and M-240H. New software prod-
ucts for these two computers and
also for the firm’s present M-160I1,
M-170, M-180, and M-200H will
phased in from the end of this year
through early 1983.

In addition, Hitachi has decided

to unbundle a total of 30 software
products for the six computers.
Although the firm is providing some
enhancement for its present comput-
ers, the decision to make this big
investment in new software and the
new advanced 1Cs were probably
strong factors in its decision to pro-
duce the new computer line.

Great Britain

British reorganize videotex marketing
and plan to propose standard to FCC

With the videotex market on the
brink of vast expansion, the British,
whose sales force was the first to
range the world spreading the word
about the television information ser-
vice, are trying to recapture that ini-
tiative in the U. S. from the French
and Canadians. At the same time,
the basic videotex concept is widen-
ing from that of a single central data
base on which all information pro-
viders may purchase space to one
that routes users to private host pro-
cessors. This greatly enhances its
commercial appeal.

To pull their fragmented and dis-
jointed marketing activities into a
single operation backed by the gov-
ernment, the British have formed
British Videotex and Teletext (BVT),
a joint venture of British Telecom,
the government’s telecommunica-
tions entity, and Logica Ltd., a com-
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munications and software consul-
tant. BVT’s $3 million financing is
split three ways: $1 million to pro-
mote videotex, linking TV via tele-
phone to remote computer, $1 mil-
lion to promote the compatible tele-
text technology and hardware of the
British Broadcasting Corp. that
broadcasts information in the blank-
ing interval of telecasts, and $1 mil-
lion to promote British videotex and
act as a clearing house for inquiries
to other makers.

U. S. approach. One of BVT’s first
tasks will be to submit a British
industry proposal to the U. S. Feder-
al Communications Commission on
a videotex standard based on the
British system. It takes into account
the differing American and Eu-
ropean line standards yet retains the
full 40-character-line, 24-line for-
mat. BVT has hired Gary Rosch, a

former senior FCC official who until
recently was a lobbyist for the rival
French Antiope videotex system.
British efforts in the U.S. have
been stymied up to now by a market-
ing agreement that, in effect, gave
General Telephone & Electronics
Corp. exclusive U.S. marketing
rights to the British system. But now
BVT and Aregon International, a
British software group, will be
directly competing for that business.
Meanwhile, even as new techno-
logical developments broaden the
scope of videotex to include private
systems, the West German post
office has been trying a gateway
facility in which a user might ask
for, say, a rail timetable on the pub-
lic videotex service, then be automat-
ically routed via a packet-switched
network to the railroad’s own data
base for more information. The Bun-
despost has hired Aregon to provide
the software for such a service.
Aregon is also stretching videotex
for the Common Market Commis-
sion by implementing a gateway to
Euronet, a trans-Europe packet-
switched data-retrieval service. It
also has a contract from West Ger-
many to develop a message-switch-
ing service based on videotex. And in
the U. S., where it will compete with
BVT, Aregon has opened an office in
Anaheim, Calif. In the belief that
videotex in the U. S. should play on
American hardware, the firm has
developed its own IVS-3 system to
run on Digital Equipment Corp. VAX
computers; BVT is staying with the
GEC 4080s that are used by British
Telecom. -Kevin Smith

Briefcase computer
has plasma display

They began by designing a portable
data terminal but ended up produc-
ing a computer in a briefcase, com-
plete with a plasma display, a full
ASCII keyboard, a 92-K magnetic-
bubble memory, and a 300-bit-per-
second acoustic coupler to link it by
telephone to a remote computer.

“As we talked to customers,”
explains Brian Lumb, managing
director of Microdata Computers
Ltd., “we began to realize that the
only way to meet all their require-
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Chemicals for
high technology

Epoxy Resins and Curing Agents
FREON® Cleaning Solvents

Flux Removers

Epoxy Stripper

Release Agents

Conformal Spray Coatings
Epoxy Diluents and Additives
Epoxy Kits

Aerosol Cleaners

FREON is Du Pont’s registered trademark forits fluorocarbon compounds.
EPON is a registered trad k of Shell Chemical Company.

You know us for our high purity aerosol cleaners,
used to assure system reliability. We also offer a wide
range of other chemicals for the changing needs of
the electronic industry. In fact, Miller-Stephenson
offers over 300 products in a variety of convenient
containers.

All of these specialty chemicals are produced
under careful quality control and many of them ex-
ceed military and government specifications. We
believe the purer our product, the better the per-
formance of your product.

For specifications, write Miller-Stephenson Chem-
ical, Danbury, Conn. 06810 or call (203) 743-4447.

25 years of keeping pace with technology

miller-stephenson
chemical co..inc.
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ments was with a microprocessor-
based system that could be dedicated
to specific tasks with the customer’s
own firmware.” Now the Hayes,
Middlesex-based start-up company
is about to test the customer’s
response with a first sample produc-
tion batch of the 17-pound briefcase
computer.

It has been hailed as the ultimate
executive toy, but at around $7,900
the Zilog Z80-based system has to
earn its keep, and first takers have
real jobs of work in mind. One news-
wire service, for example, is attract-
" ed by the computer’s text-processing
package and the useful 40-charac-
ter-by-12-line plasma display. Also,
a feedstock company wants it for its
consultants so that they can work
out feedstock supplements when vis-
iting farmers.

Perhaps the unit’s most distinctive
feature is the slim plasma display.
Its 480 five-by-seven-dot-matrix
characters are controlled by an F8
microprocessor, freeing the Z80 for
other tasks. The display also makes
line operation essential, so that the
computer has to include a switched-
mode supply that can be switched to
240- or 120-volt operation.

Essential. Though the most expen-
sive item in the package, Lumb
believes the display is essential to
making the computer easy for the
unskilled user to operate. It is the
only portable way of presenting the
menus of options used at every stage
to control the computer and aid the
user in working his way through an
application program.

The bubble memory, says Lumb
is used in place of a disk store and is
organized in much the same manner.
To load it with data, such as text
that must be retained or the results
of a program, the user has only to
push the command button, select the
file store option, and then transfer
the named file. Also, the user can at
any time call up a display of the files
stored and the percentage of the
store they occupy. Then, if any over-
flow is likely, it can be stored on an
optional 1,200-bit-per-second cas-
sette unit.

Apart from the bubble memory,
there are also 32-K bytes of read-
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only memory and the same amount
of random-access memory. About
14-k bytes of the ROM is pro-
grammed at the factory with the
computer’s operating system, a Basic
interpreter, and a text editor. The
remaining 18-K bytes of ROM stores
the customer’s application programs
in 8-K-byte segments. These pro-
grams might be developed by a soft-
ware house for the customer and
then written into ROM to dedicate
the computer to specific tasks. When
a program is called up it is trans-
ferred into the computer’s RAM.

A miniature 40-column thermal
printer can be optionally fitted, but
more usefully there are an RS-232-C
and an 8-bit parallel interface for

coupling the unit to an external 80-
column bidirectional printer. Soft-
ware options include a Pascal inter-
preter.

Microdata has set out to provide
all the facilities—though on a
reduced scale—that could be found
in a personal computer. The question
now is how many people will be pre-
pared to pay close to $8,000 for
them. Rival systems are already
available — programmable calcula-
tors equipped with sales application
software that sell for around $1,000.
That is tough competition. Even so,
Lumb is convinced that the richness
of the resources provided by his
machine will attract plenty of cus-
tomers. —Kevin Smith

West Germany

Telex plus phone plus data terminal
brings office of the future closer

West Germany’s post office has
approved a combination telephone,
teletypewriter, and data terminal for
connection to the public telephone
network by way of a private branch
exchange. Manufacturer Nixdorf
Computer AG is pleased, since it is
expanding into the communications
area and the permission to send data
over the public phone lines is helping
to create a big demand for the Data-
tel system 8811.

According to the Paderborn-based
computer maker, its Office Commu-
nications division has already re-
ceived many orders from govern-
ment agencies and organizations.
The first units will be installed this
year, “and in 1982 we expect to sell
well over 1,000 systems,” says
Harald Winkel, product marketing
manager for the 8811. Depending on
the number of peripherals involved,
the terminal will sell for anywhere
between $2,500 and $7,500.

Multifaceted. A compact 18 by 26
by 15 centimeters (roughly 7 by 10
by 6 inches), the 8811 brings the
office of the future a big step closer
(sce p.157). As a two-way device,
the system can be accessed by two
dial numbers, one for phone traffic

only and the other for phone or data
communications. In a typical appli-
cation, the 8811 ties to a PBX system
within a firm so that it can carry on
a dialog with a central computer at
the firm’s headquarters. At the same
time, the user can call a party at
headquarters, maybe to discuss the
very data simultaneously being re-
ceived by the computer. He (or she)
may also use the system as a tele-
typewriter to send a telex from his
desk directly to another desk in
another office.

All lines from the PBX to the com-
puter can be addressed by a collec-
tive number. When that number is
dialed, the PBX automatically
searches for a free line and establish-
es a connection to the computer.

In control. The basic terminal can
have various input/output devices
connected to it. It is controlled by a
Rockwell PPS-8 microcomputer that
contains the operating software and
subprograms needed to monitor the
keyboard and display, generate the
call signals, keep tabs on data traf-
fic, and control the peripheral
devices by means of a universal
channel program. Data communica-
tions with a computer, carried out by
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MORE NEW STARS FOR THE
MULTIBUS* FROM CENTRAL DATA

Z28000* Memory Management

Processor Board features

4MHz Z8000 running with unique

paged/segmented memory

management. Includes interrupt
controlier, interval timers. Can also
suppost PROMs and 9511 APU.

Muiti-User operating system

Intelligent Octal 1/0 Board
provides 8: RS-232 ports controlled
by on-board 2650 microprocessor.
16K of dual-port RAM allows data
transfers with no bus overhead.
Includes standard terminal driver
program, can hold 4K custom driver
program in PROM. $700.

available. Standard Board $795

Monitor PROMs $90
9511 APU $265

32K-128K Dynamic
RAM Board features low
power consumption,
standard parity checking,
and ultra-high reliability.
32K-$530 96K-$1080
64K-$800 128K-$1350

Octal Serial Interface
Board allows up to eight
EIA RS-232 interfaces.
$330

'.l' s i |

Extender Board will raise
a board being tested up to
a height of 6.9 inches. $60

ANSI| Winchester Controller fully
conforms to the proposed ANSI
standard for 8" winchester disk
drives. Custom microprogramming
available ta interface with other disk
drive interfaces. Controls up to eight
drives. $550.

Static Ram Board adds Cartridge Disk Con- Double Density Floppy
either 16K or 32K of static troller Board provides Disk Controller adds from
memory to a Multibus DMA transfers to or from one to four double density
system, 16K— $620 cartridge disk drives with standard sized floppy disk
32K—$1100 capacities of 10 or 20 drives, either single or
Mbytes. $435 double-sided. $315

Quad Serial Interface
Board hooks up to four EIA
RS-232 interfaces to your
system. $280

Prototyping Board will
accommodate up to 95
16-pin sockets, allowing
the user to wire wrap a
prototype circuit. $55

*Multibus is a trademark of Intel Corporation
28000 is a trademark of Zilog Corporation

Mother Board' can hold up
to 15 Multibus cards: with
both P1 and P2 provided
for each card position.

$315

PROM Board allows the
user to hook between 1K
and 128K of PROM to a
Multibus system. $140

Central Data Corporation

P. 0. Box 2530 Station A
713 Edgebrook Drive Champaign, IL 61820
(217) 359-8010 TWX 910-245-0787

All prices are OEM quantity 25-99.
Complete price list available on request.
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Field Effect
Transistors

Af/lli(l)istpace
Medizcl:%

Crystalonics made FETs commercially
available in 1960 and is still the leader in
the field. We offer an array of excellent
special devices, including:

* Low frequency, silicon, N-Channel,
junction FETs (CM860/2N6550) with an
ultra low input noise figure of 1.4 nV/V Hz
typical at 1 kHz, for low frequency
amplifier applications.

« RF FET for radio frequency amplifier appli-
cations (CP640/CP643), broad band, with
wide dynamic range, through 500 MHz.

« A series of switching FETs (2N4445/
2N5432) with under 15 ohms ON
resistance. Standard types with Ry as
low as 2% ohms (2N6568), and specials as
low as 1 ohm (CM856).

* FOTOFETS®, light-sensitive, junction
FETs in transistor cases with curved or
flat glass lenses. Ideal for optical coupling
applications demanding supersensitivity,
fast response, low dark current and
stability.

For further information send for our short

form catalog.

“W TELEDYNE
CRYSTALONICS

147 Sherman Street
Cambridge, MA 02140
Tel: (617) 491-1670 « TWX 710-320-1196
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a built-in modem at 1,200 bits per
second, is monitored and controlled
by a data line controller.

The data input device is a 21-key
numeric keyboard with a 16-digit
display for showing the keyed-in
data. The receiving station signals
whether the data has arrived with or
without errors, and transmission is
halted until the data has been trans-
mitted without errors, so that the
central computer is relieved of the
chore of error correction.

Data output devices include print-
ers and cathode-ray-tube displays.
To guard against unauthorized use,
an identification card reader can be
installed in the basic unit. Also, with
the aid of a computer, a terminal can
store messages in a memory for later
transmission to other Datatel sub-
scribers. In the automatic mode, it
can function with no operator pre-
sent. -John Gosch

France

Matra-Harris, Intel
negotiations stall

Because the French government is
setting such stringent conditions for
its approval of the deal, Matra-Har-
ris Semiconducteurs SA may yet see
its plans for a joint venture design
center with Intel Corp. fall through.
MHS is itself a joint venture between
France’s Matra Group and Harris
Corp. of Melbourne, Fla.

One of the conditions unaccepta-
ble to the Santa Clara, Calif., com-
pany is a $40 million loan to the
venture. The design center would
produce masks for n-channel MOS
integrated circuits for telecommuni-
cations, data-processing, and auto-
mobile applications, enlarging Intel’s
market share in France.

As part of the arrangement, Intel
would transfer its n-MOS technology
to Matra-Harris in Nantes, and
Matra-Harris would supply comple-
mentary-MOS know-how to Intel.
Matra-Harris officials point out that
they are already developing C-MOS
versions of several Intel products,
including the 8048 microcomputer

and the 8086 microprocessor.

While neither company will com-
ment officially on the agreement
until it is finalized, Matra-Harris
general manager Marc Lassus does
not hide the fact that MHS has been
talking with a number of U. S. MOs
manufacturers over the past few
months. “It is not a question of
access to a technology or a process —
using Harris’s C-MOS technology, we
can already do H-MO0S,” Lassus
explains. “It is for access to architec-
ture and software for microproces-
sors.” Conversely, Intel, of course, is
already using C-MOS in the form of
its high-performance, H-C-MOS,
technology.

Too ambitious? Is the youthful
company trying to bite off more than
it can chew? The original 1979
agreement between Matra and Har-
ris covered only C-MOS technology.
A subsequent accord, signed last
December, added Harris’s bipolar
know-how. Only in late February did
MHS start its first commercial pro-
duction—of 4-K static C-MOS RAMS.
“It could appear too ambitious,”
says Lassus. But he notes that the
C-MOS and n-MOS processes are very
similar.

On the question of a joint venture
with a joint venture, Lassus concedes
“ménages 4 trois” are difficult. But
he insists Intel and Harris could
cooperate, via Matra, because *“their
product lines are complementary.”
As that changes, Lassus says MHS
would negotiate rights to circuits
individually. -Kenneth Dreyfack

Great BrltaI;

Clay outdoes crystal
as display medium

One unlikely candidate for an elec-
tronic display medium—a suspen-
sion of mineral clays—is causing
quite a stir in the electro-optics com-
munity. Its proponents and devel-
opers, the physics department of
Brunel University, Uxbridge, Mid-
dlesex, have tagged such a colloid
with the electrofluorescent dyes reg-
ularly used in colored liquid-crystal
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For 41995 younotonly
get a word processor.

Automatic screen prompting
guides user through operations.

Familiar, typewriter-like key-
board. Powerful, versatile user- —_
defined keys reduce many word
processing jobs o just fwo

keystrokes.

Word Processing software is -
only $500. Optional List
Processing software, with the
powerful conditional select fea-
ture, is only $400. Optional
Accounting software is avail-
able through Digital's Com-

puter Stores.

~

Communications options let you

" transmit information electron-

ically. Communicate with other
compuler systems.

Flexible text editing features,
easy o learn, easy o use.
Boilerplate library of commonly
used text. Abbreviation (or

" ) i

/'

.Dual 8" floppy disk drive.

Convenient storage with flex-
ible diskettes.

_ Standard 30 cps draft printer.

(Select optional Letter Quality
Printer instead of draft printer
and system price becomes
572957

You also get the

Digital factor.

At 54995, Digital's Word ProcessinF has to be the best value in the industry.
Value which includes immediate delivery. Special discounts on 3-pack systems.
And the Digital Factor. What's that? Read on.

Since we're the world's largest maker of small computers, you get the benefits of our

considerable size and experience. Benefits such as a 14,000-person customer service

organization, 111 Sales Offices, complete training at any one of the 25 Computer Stores

or 6 regional training centers, and a 30-day money-back guarantee.
That's the Digital Factor.

For a personal demonstration, call 800-528-6050, ext. 1276. In Arizona, 800-352-0458.

For $4,995, you get a lot more than a word processor.

*Software and destination charges not included. Prices quoted apply in U.S. only.

We change theway
the world thinks.

In Canada, call Digital Equipment of Canada Ltd, Kanata, Ontario, Tel. 613-592-5111. In Europe, call Digital Equipment Co. Ltd., Reading, England. Tel. (0734) 85131.
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Our
Alphanumeric
Ticket Printer

f

For total versatility use

our DMTP-9 program-

mable ticket printer to

print the full alphanumer-

ic ASCII character set. Print
with ribbon on standard
tickets, cards or single-sheet
forms, or use impact-sensitive
paper for multiple copies. Even
program character pitch to
handle standard or enhanced
printing of up to 48 characters per M

line on 39- to 59-line tickets. Stepper

motor advance for 6 lines to the inch or .110" for graphics.

Mountable on tabletop or wall, the DMTP-9 does it all with ad-
vanced stepper motor control electronics and a long-life needle
matrix print head. For still more versatility, get it with the optional
controllers, power supplies and interconnect cables systems for
complete microprocessor/microcomputer compatibility. too.

But first, write or call to get more details. Ask for Bulletin 924.

PRACTICAL
AUTOMATION, INC.
Trap Falls Road, Shelton. Conn.06484/Tel: (203) 929-5381 )

Circle 84 on reader service card

Our new, slower, cheaper
array processor.

Our new MSP-3X is only
about half as fast as our
MSP-3. But at $4950 its price
is also less than half that of
any other array processor on
the market.

“Slower;” of course, is
relative: MSP-3X lets your
PDP-11 computer perform
arithmetic and signal analyses
20 to 50 times faster than it
can alone. A 1024-point real
Fast Fourier Transform in
14.3 milliseconds, for example.
That'’s plenty of speed for

MSP-3X array processor
most analyses of vibration, sonar, communications, radar, medical
image, and dozens of other kinds of data.

And you needn’t sacrifice convenience, either. Operation is
simple and reliable, based on straightforward execution of an ex-
tensive library of functions, accessed through Fortran calls. And
MSP-3X’s two hex boards simply plug into your PDP-11.

Allin all, MSP-3X is a most
intelligent trade-off. Write us
for detailed specifications.

Computer Design
& Applications, Inc.

377 Elliot Street
Newton, MA 02164 (617) 964-4320

84 Circle 251 on reader service card
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displays, subjected it to a low elec-
tric field, and observed a contrast
ratio between its on and off states 20
times better than that of comparable
LCDs.

Another view. Though no device
work has yet been carried out on this
high-contrast electrofluorescent” ef-
fect, its great potential as a display
has already attracted one offer of
research funds from one U.S. and
two UK companies. Sceptics argue,
however, that the colloid’s stability
and freedom from electrical migra-
tion have yet to be proved.

Display operation relies on elec-
trofluorescence, a phenomenon in
which light incident on a fluorescent
molecule or chemical group is ab-
sorbed and re-emitted at an in-
creased optical wavelength. Both
absorption and emission are highly
directional and can vary from zero to
a maximum that depends on the
angle of incident light. In principle, a
solution of fluorescent dye molecules
could be aligned in an electric field,
switching from zero to optimal
absorption and hence fluorescence.

Practical. In practice, however,
the molecules and their electrical
dipole moment are so small that
excessive electrical fields would be
needed. This problem can be obvi-
ated by binding the dye molecules to
clay particles, which disperse in
water and other media as rigid,
charged, needlelike particles about |
micrometer long. These particles can
be aligned in a relatively low-ampli-
tude field of I kilovolt per centimet-
er. In the display surface there are
channels or gutters into which dyes
such as acridine orange can be
absorbed with their long axis parallel
to the gutter.

In preliminary experiments to test
the theory, the group applied electric
fields to the test cell and then illumi-
nated it with vertically and horizon-
tally polarized light. An extremely
high degree of dye order was demon-
strated, some 20 times better than
that obtainable with comparable lig-
uid crystals. However, Prof. Brian
R. Jennings believes the new effect is
not in conflict with LCDs but could
be used to creatc completely new
displays. -Kevin Smith

Electronics /March 10, 1981



32 ™04

Channels..with a Battery

Dolch Logic Instruments’ third generation logic analyzer, the
LAM 3250, lets you meet _I\:our troubleshooting needs now,

and expand for the future. The LAM 3250 records up to 32
channels of information at samgling rates to 50 MHz, and with
optiona. Channel Expansion Probes, its capability can be
extended to 64 channels. And there’s more.

Sophisticated clocking.

Since it incorporates dual 16-channel X 1000-bit recording
blocks, the LAM 3250 can accept up to two independent
external clocks for sampling data, letting you independently
monitor both address and data on a multiplexed bus.

Powerful tricgering.

Four-level sequential triggering, each level with an inde-
pendent pass counter ranging from 1-255 counts, lets you
debug programs containing nested subroutines. There’s even
a Restart ﬁmction to guide you through data on the bus. All
of this is easily programmed in a separate trigger menu.

Battery back-up.

The LAM 3250’s revolutionary new BATTERY-BACKED
MENU MEMORY feature allows you to store up to 6
separate files of display and menu parameters in CMOS
RAM for up to three months without power. This means that

you can recall complete test set-ups in a matter of seconds.
No more time wasted rewriting menus.

Check these features and compare:

* 32 channels X 1000-bit memory

« Expandable to 64-channel X 500-bit memory (optional)
+ Sampling rates to 50 MHz

* 5 ns glitch capture

« Timing capability for 16 or 32 channels
» Hex, octal, binary and ASCII displays
¢ Powerful word search feature

e Window triggering

* Real-time trigger tracing

* Non-volatile menu memory

* GPIB and RS-232 interfaces standard

* Personality probes and disassemblers for many popular
uP’s and bus systems (optional)

This is only part of the story. For more details on this and
other dynamic troubleshooting tools, contact the logic
analyzer experts today. Dolch Logic Instruments,

230 Devcon Drive, San Jose, CA 95112.

Or call toll free (800) 538-7506. In California (408) 946-6044.

L_CH

i [

"y LOGIC INSTRUMENTS

REPRESENTATIVES: Austria 02236 Ko6310). Belgium 022192451-53, Canadi (514) 3300392, Denmark 504200 Finlund 0890520311, France 069302380, Germany (#931901-1. Great Britalo 0734694944, Greece (1218219470
Wolland (40433725 Lyrael (13453151 Lualy 124158746, Norway 02356111). Spain 052213199, Swedea C4879490, Switrerland 01363218K. Eust Eurvpe-ULR. 893252121, Singapore (617949, South Atrica 01227739
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Introducing digital




storage with plug-in flexibility-

a new 5000-Series Scope.

Tektronix 5223

It you're faced with trying to view elu-
sive transient events, or slow repeti-
tive signals found in many trans-
ducer applications, Tektronix' new
5223 Oscilloscope can meet your
measurement needs. It combines
digital storage with the measurement
flexibility of a wide range of inter-
changeable 5000-Series Plug-ins.
Just consider what these features
can do for you.

Digital Storage

At the touch of a button, waveforms
are sampled at up to a 1 MHz rate
and stored with 10 bit vertical resolu-
tion in 1K of memory for each vertical
compartment in use.

Pre-trigger

With the continuously variable pre-
trigger of the 5B25N Time Base, it is
now easy to see what occurred prior
to your trigger event. And because
this part of the display is intensified,
you can identify it immediately and
simplify your documentation. In addi-
tion, it you are not sure of tne slope of
your single-shot signal, the bi-slope
trigger mode will alleviate the guess
work.

Equivalent Time Sampling
Repetitive signals to 10 MHz, includ-
ing those at low repetition rates, can
be easily digitized and displayed for
flicker-free viewing. You can expand
and reposition these stored signals
for detailed analysis, or output them
for further processing.

X-Y Mode

With the simple push of a button,
stored signals up to 10 MHz can be
displayed in the X-Y mode. For re-
petitive signals both X-Y and Y-T can
be displayed simultaneously.

The 5223 will interface with a GPIB controller,such as the Tektronix 4050 Series shown here

GPIB Interface

Using the 5223's optional GPIB inter-
face, you can integrate waveform
acquisition with an intelligent termi-
nal. Once transferred by a GPIB
compatible controller, the digitized
waveforms can be both processed
and stored for later recall. Because
the 5223 is both a “talker™ and a “lis-
tener,” reference signals can easily
be input for comparison or review.,

10 MHz Real Time

In addition to digital storage, the
5223 offers you complete conven-
tional 10 MHz oscilloscope
capabilities, including signals
out...on a large, high resolution CRT
that gives an exceptionally bright,
cnsp display.

And more...

With the new 5223, both real time
and stored signals can be displayed
simultaneously...and. for your slowly
changing events, the roll mode pro-
vides a continuously updated dis-
play similar to a strip chart recorder.
Furthermore, permanent documen-
tation with your X-Y plotter is pro-
duced at the touch of a button via the
analog memory output. Plus, an ex-
ternal clock input allows you to syn-
chronize digitizing with other instru-
ments,

The 5223 makes our 5000-Series a
digital proposition...with plug-in and
GPIB flexibility.

Copynght ©)1980 Tektronix, Inc All nghts reserved 8°2

For more irformation, cail your local
Tek Sales Engineer or fil in the
coupon below and mail it to the ap-
propriate address.

U.S.A Africa, Europe.
Tektronix. Inc. Middie East
P.O. Box 1700 Tektronix international, Inc

Beaverton. CR37075

European Marketing Centre
Phone 800/54°-1512

Postbox 827

Cregon only 8C0/644-9051 1180 AV Amstelveen
503/644-0161 The Netherlands
Telex 910-4€7-8708 Telex 18312

Cable. TEKTRONIX

Asia, Australia Canada, Central &
South America, Japan

Tektronix, Inc

Americas/Pacific

PO Box 1700

Beaverton, OF 97075

“elex 910-457-3708

Cabe TEKTRINIX

Tektronix

COMMITTED TO EXCELLENCE

Yes, I'm interested in the new 5223.

Name

Title

Company's name

Address

Phene ( ) ext

Please send me

Please have a Sales
Engineer call me

additional information



A GREAT TRADITION
IN SEMICONDUCTORS

This is the new trademark of the SGS-ATES Group of
Companies. '

We have 7 semiconductor production units and 10
subsidiary companies spread over several continents. We employ
more than 7000 people and have a global marketing network
serving all the world’s ssmiconductor markets.

Our high level of technology is maintained by an annual
R & D expenditure that exceeds 15% of sales.

SGS-ATES - Semiconductor Corporation - Scottsdale, AZ 85251 - 7070 East 3rd Avenue - Tel. (602) 990-9553.
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IS BEING RENEWED

of people, technologie
convinced that our cothpany has these fundamental ele .
Behind our new t i ion of se-
miconductor production at an international level, evident today not only
in our position of leadership in linear integrated circuit and power tran-
sistor technology but also in a remarkable presence in the CMOS and
N-channel MOS sectors. Qur experience in semiconductor production,
along with other pioneers, dates back to 1957. We were the first with the
planar process in Europe and the second in the world.
By 1969 we were already delivering millions of high
power linear circuits. We patented the planar oxide pro-
cess- Planox -in 1971 thus opening up the era of high
density MOS integrated circuits and in 1972 we were
already mass producing microprocessors.
1976 saw us delivering 20W linear integrated
circuits and by 1979 we were able to achieve over
100V of breakdown in our linear devices. We
were the first to introduce high voltage power
PNP transistors and among the first to produce
fast Darlingtons.
Behind our new trademark there are
also new investments in people, plant and
strictures in order to improve even further
our levels of technology and, what we want
to be our major plus point — service.
To this end we are committing the
willingness, the culture, the dedication of
us all and the resources of our company
to meeting customers’
requirements in order
to give them the best
service in the industry.

f the @turz_.- has

VILI 0L C11S]
g ¥
i "‘ ——

Pasquale Pistorio
Chief Executive Officer

i
-

Our challenge for
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The wlzards of ALPS

Smooth action of the stem

results from two factors: CONTACT ASSEMBLY.

The unique action of this

a) stem and case are made of two ,’T dust-proof assembly is
dissimilar materials chosen for their another factor in the
* | ability to slide easily against each other.

reliability of the switch.
! b) the surfaces of both are extremely Movement of the stem
smooth, as a result of our precision across the spring plate
e high technology molding process. forces it down with gentle
pressure that is always
il precisely the same,
whether the key is pressed
lightly or heavily.

The point of
contact is a very
small sphere of
gold alloy clad
material caulked
on the contact
plate, to save gold
and lower costs.

This is gold alloy inlay clad
metal, made by a recently
developed skiving and roll-
bonding process. This process
makes the contact surface
smoother. finer, longer lived,
and more reliable than gold

plating would
KCC SERIES
KCC Series mechanical contact (diaphragm) switches are available Additional Alps keyboard switch series are:
with and without locking and LED indicators. Applications include KGF & KGL (Reed switches)
CRT terminals, personal, business, and scientific computers, electronic KCF (Mechanical contact, diaphragm)
cash registers, banking terminals, etc. They are currently being used KEH & KED (Electrical conductive rubber contact)
by two leading manufacturers of personal computers. KFF (Mechanical contact, cross bar contact) tactile feedback.

®
@ ALPS ELECTRIC (U.S.A.) INC., 100 Centre Ave., Rockville Centre, NY 11570/516/766-3636/TLX (23) 014-4508.



make keyboard switches
with somuchreliability
that youlibeglad
topayalittiemore

& wait alittielonger

How much reliability is that?

Well, KCC switches like the one our
Wizards are assembling on the
opposite page. are regularly tested in
our lab. And every one we've tested
so far has been operated well over 50
million times. without a sign of wear.

How do we get this reliability?
Naturally. when you have wizards
working for you, anything is possible.
But more concretely. we start with the
basic raw materials. do our own
tooling, punching and molding. We
build automatic machines to make
every part, and to assemble the final
switches. Thus we exercise total in-
house control over the entire process.

You can read about some of the
other reasons for Alps reliability on the
opposite page.

The reason you'll have to wait a
little longer for our switches is that
they're made in Japan: and while we
can fill even the most exacting custom
order as fast as anybody else. it does
take a little time to get it here.

Alps can supply you with ©
individual switches, or

stock — or customized to your‘

specifications with assistance %
by Alps (USA) factory-
trained engineers

complete keyboards f-om

been meeting the stringent demand of
OEM design engineers, worldwide,
from nine factories.

You wil certainly want to know
mare about us, about our keyboard
switches. and about cur other
preducts. To make it easy for you to
do so, we've provided a coupon
which we invite you to fill out and mail
today.

In case you never heard of us,
Alps is now in its 33rd year of
manufacturing a tremendous variety
of electro-mechanical and electronic
equipment and components, from
television tuners to variable capacitors
and variable resistors. from digital
impact printers to cassette
mechanisms. We have long been
known as one of Japan's most
innovative manufacturers. and have

Alps keytops — standard or customized — are double shot molded.
Which means that tne graphics are as deep as the keytop itself.
Thus the graphics cannot disappear, or
even fade, no matter how heavily or
how long the keybcard is used.

Call me to discuss my application

B My parameters are: | My application is

— e ————— Now 6 months Future
) Name
B My project volume is:
;l Co
Send literature on Dept
Keyboard Switches Tel
Push Switches Address
Slide Switches ]
Flex Switches City
Rotary Switches State Zip

Power Switches
Lever Switches

B Variable Res’stors:

\!

), ALPS ELECTRIC
’ (U.S.A.) INC.

Slide 100 N. Centre Avenue
Rotary ~ Rockville Centre, NY 11570
Trimpots 516-766-3636
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TERADYNE COMES TO
BARE BOARD TESTING,
WITH THE N22L

With the new N221 Bare Board
Test System, Teradyne introduces a
combination of performance and flexi-
bility unheard of till now. And world-
wide support and service only a
major testing company can provide.

Microprocessor-based, the N221
economically handles boards of any
size or density. With solid-state
switching for fast, accurate detection
of shorts, opens, and leakage paths
between lands caused by contamina-
tion or solder slivers.

Test electronics expand up to 64k
points. For testing at one station, or
multiplexing as many as four test sta-
tions to a shared system controller.

N221 software ensures versatility
in operation and programming. For

Circle 92 on reader service card

example, you can easily get diagnos-
tics either in your own product
nomenclature, x-y coordinates, or

N 221-assigned points.

Depending on your board types,
choose the N221 with integrated vac-
uum fixturing and interchangeable test
heads. Or opt for a flexible interface
to an in-house or commercial vacuum
or pneumatic bed-of-nails fixture.

The N221 Bare Board Test System
from Teradyne. The big new name in
bare board testing.

Teradyne manufactures a complete
line of automatic test equipment for
electronic components and subas-
semblies. For information on the N221
or any other product, contact Teradyne,
183 Essex Street, Boston, MA 02111.
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Probing the news

Analysis of technology and business developments

Energy firms buying technology

Makers of C-MOS and D-MOS attract acquisition or investment
from GE, Westinghouse, CIT-Alcatel, and Exxon unit

by Bruce LeBoss, San Francisco regional bureau manager

On the surface, General Electric
Co.’s purchase last month of Intersil
Inc. appears similar to many other
acquisitions of independent semicon-
ductor makers by major users grown
tired of facing short-supply situa-
tions. But on digging deeper, the
$235 million deal bears an even
stronger resemblance to recent tech-
nology-motivated acquisitions by
several major manufacturers of ener-
gy-related systems.

Although Intersil has gained a
reputation as a multitechnology
company, one making memories,
microprocessors, and other inte-
grated circuits for a wide range of
analog and digital applications, the
Cupertino, Calif., firm has attracted
attention in recent years with its
strong programs in complementary-
MOS and double-diffused MOS power
field-effect transistor technologies.
Similarly, no less than three other
Silicon Valley semiconductor firms
have made noticeably loud rum-
blings in the C-MOS and D-MOS pow-
er FET technologies.

For example, soon after GE’s dis-
closure last fall of its proposed pur-
chase of Intersil, traditional rival
Westinghouse Electric Corp. of
Pittsburgh acquired 14.6% of the
outstanding shares of Siliconix Inc.
and disclosed its intention to reach a
minimum 20% equity position in the
Santa Clara, Calif., firm. Westing-
house has since built up its interest
in Siliconix to 21.6%, at a total cost
of about $14 million. What's more,
in a document filed with the Securi-
ties and Exchange Commission,
Westinghouse says it *“‘reserves the
right to purchase a sufficient num-
ber of shares to control Siliconix
and/or propose some form of combi-
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nation by merger or otherwise.”
Previously, Exxon Enterprises Inc.
of New York, the new business ven-
ture arm of Exxon Corp., quietly
purchased an estimated 17% to 18%
interest in Supertex Inc. of Sunny-
vale, Calif., for an undisclosed
amount of cash [Electronics, July 31,
1980, p.34]. And more recently,
CIT-Alcatel, the telecommunications
subsidiary of Compagnie Générale
d’Electricité (“‘the GE of France,” as
one industry observer puts it),
acquired 25% of Semi Processes Inc.

of Santa Clara [Electronics, Jan. 31,
p. 47]. The French firm paid $4.5
million as part of an accord that
included loans to Semi Processes and
other considerations.

Twin technologies. No mere coin-
cidence, each of the four firms in
which an ownership position was
acquired manufactures both C-MOS
and D-MOS devices, a fact of no
small significance to their investors.
“Clearly, CIT-Alcatel sees us as a
C-MOS and D-MOS company, and not
just as an investment opportunity or

Logic array. Semi Processes Inc., in which CIT-Alcatel of France has acquired a 25% interest,
manutfactures this mask-programmable Isoplanar C-MOS uncommitted logic array.
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an in-house supplier of their semi-
conductor needs,” states Robert
Freund, president of Semi Processes.
Similarly, Francis T. Thompson, the
head of the Westinghouse Electron-
ics Technology division and a newly
elected member of Siliconix’ board
of directors, notes, “There is consid-
erable synergism between the elec-
tronic component needs of Westing-
house and the products of Siliconix.”
The C-MOS large-scale iCs that
Siliconix manufactures, Thompson
says, “are especially beneficial in
industrial control circuits, because of
their high noise immunity and
reduced power-supply require-
ments.” Siliconix’s D-MOS power
transistors, which it calls V-MOS FETs
because they use a vertical current-
flow structure, will find increasing
application in commercial, industri-
al, and military power systems.
Similarly, “there is a lot of syner-
gism” between the C-MOS and
D-MOS activities of Supertex and the
products being developed by various
Exxon units, notes Supertex presi-
dent Henry C. Pao. For example,
“rather than being on a head-on col-
lision course with Zilog, Exxon looks
at our peripherals as sort of a com-
plement to Zilog’s microprocessors.”
Also, observers expect Supertex’s
C-MOS technology eventually to be
the kernel from which Zilog spawns
a family of C-MOS processors and
peripherals of its own design.

Another option. In addition to its C-MOS
technology, Semi Processes has D-MOS
capability, as illustrated by this power chip
from the Santa Clara, Calif., firm.
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In the interim, the C- and D-MOS
Supertex technologies are expected
to play an important role in the
product offerings of other Exxon
units. One in particular, Reliance
Electric Co., manufactures telecom-
munications equipment, power sup-
plies, and motor controls. For exam-
ple, “D-MOS FETs are ideally suited
for energy-control systems because
they have very high switching
speeds,” an order of magnitude fas-
ter than bipolar devices, Pao notes.
“Otherwise, a great deal of power is
used up just in switching,” he adds.

The energy-control systems built
by Exxon units employ many custom
circuits to protect their proprietary
position in the marketplace. “That’s
where C-MOS shines, because it is
much faster and easier to design cir-
cuits in C-MOS than in bipolar or
n-channel MOS technologies,” states
Pao. And energy-management sys-
tems, typically, are in noisy environ-
ments. C-MOS is immune to noise, he
notes, and consumes less power.

Although its volume is estimated
to be about $4 million, Semi Pro-
cesses is likely to play a key role in
future offerings from- CGE, a $4 bil-
lion supplier of large power-generat-
ing systems, transformers, and tele-
communications equipment. To il-
lustrate, Semi Processes also has
long-term technology-assistance
agreements with CIT-Alcatel where-
by the California firm would be
enabled to begin manufacturing a
number of advanced telecommunica-
tions circuits. It also will have a 20%
ownership of a new IC-manufactur-
ing subsidiary to be established by
the French firm.

The joint venture is being viewed
by industry observers as CIT-Alca-
tel's means of enhancing its position
in C-MOS so as to compete more
effectively in France and other
European telecommunications mar-
kets against rivals Matra SA and St.-
Gobain-Pont-a-Mousson. Both
French firms have access to C-MOS
technology via affiliations with U. S.
suppliers Harris Semiconductor
Corp. and National Semiconductor
Corp., respectively.

Unquestionably, the C-MOS/D-
MOS acquisition expected to have the
biggest impact on a manufacturer of
energy-related products is GE’s pur-
chase of Intersil. That relationship

|~ Amount | %
‘ {(in $ million) | interest
Intersil
| _{General Electric) $235 100
Semi Processes
(CIT Alcatel) | 45 | 25 ‘
Siliconix ‘
(Westinghouse) | 14 | 218 |
Supertex {(Exxon} | (NA} | 17-18
Source: Electronics

was initiated on two fronts, recalls
David J. Fullagar, vice president for
research and development engineer-
ing at Intersil. “GE was looking for a
power FET technology for its lifetime
light bulbs™ —GE expects to build 10
million or more annually.

Secondly, GE's Motor Business
group was interested in power FET
technology to achieve energy sav-
ings, Fullagar notes. ‘‘Previously,
motors that ran in process control
and other applications, for example,
weren’t controlled.” Rather, they
ran at full speed, and processes such
as fluid flow were controlled by
mechanical valves. Until recently, it
was cheaper to run the motors at full
speed than it was to build motor
controls. “But with the cost of ener-
gy today,” he continues, “that’s no
longer true.”

Many uses. “‘Every division of GE
could benefit from C-MOS IC technol-
ogy,” states Fullagar. With the
exception of producing dynamic ran-
dom-access memories, “C-MOS is
potentially no more expensive than
other processes. Additionally, we are
more and more seeing a marriage of
analog and digital functions on the
same chip, and C-MOS is excellent
for analog technology, whereas n-
and p-channe! MOS are not,” he
maintains.

Commenting on these acquisitions
and other steps by systems compa-
nies to integrate backwards into
semiconductors, Erich Bloch, vice
president and assistant group execu-
tive for technology at 1BM Corp.,
recently told members of the Semi-
conductor Industry Association that
*“vertically integrated manufacturers
that produce for their own use and
sell as well are the newest and most
aggressive competition to the indus-
try. The vertically integrated semi-
conductor manufacturer is no longer
an exception. In the future it could
be the rule.” O
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NOW AvailableFrom
Solid State Scientific. )
e SCM5114 Family.
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/  The tast, non-clocked
/' RAM. The fully static
o /' SCMS5114 4K CMOS memory
Vo] from Solid State Scientific is the
/ industry’s popular replacement
for the NMOS 2 14 RAM due to
J/ its high density and low power
/ requirements. The SCM5114 has
/' true TTL compatability and has
! equal access and cycle times.

, Advancing performance. Cutting
/ costs. Solid Szate Scientific has achieved
higher density and improved performance
), through its high-density CMOS (HCMOS)
process. This new process produces a family of
memories with four times the density in the same
, space. The advantages are less power, high reliabil-

ity, fast access times, low warranty costs, reduction

( . in labor, less expensive power supplies and fewer
sockets. With this capasility as much as a 75% savings
can be achieved in parts and other related expenses.

SCMS5114 Operating Characteristics

Device AccessTime Stardby Current DataRetention
Type ta(Max.} lccsg @ 5V (max.) Voltage

SCM5114-1 200ns SOuA 2.0V
| SCM5114-3 300ns 50uA 2.0V
' SCM5114-5 300ns 400 A 2.0V

SCMS5114-8 450ns 800uA 45v

/ Need more information? Call your local Solid State Scientific
representative for further information on the SCM5114 family. You
/ can contact us for your local representative at (215) 855-8400 or write
Solid State Scientific, Inc., Montgomeryville, PA 18936.

Y

Solid State Scientific
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another industry first ...
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MOS and bipolar memories.
Now in leadless chip carrier packages.
Available from Texas Instruments.

From EPROMs to PROMs, DRAMs to
SRAMs, now systems designers can
specify MOS or bipolar memories from
TI in