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10. Circuit Testing Update/No. 10 in a series from Hewlett-Packard.

CIRCUIT BOARD TESTING: SHOULD IT BEGIN IN PRODUCTION

OR IN THE LAB?

Some successful companies charge
production with the responsibility for
developing test procedures. Others give
the job to the design lab. And with
many it's a shared responsibility.

However, if these methods were
decided by the standards of yesterday’s
technology, you may increase today’s
productivity with a different approach.
Consider these points:

Testing options begin in the lab.
With today’s product designs using
microprocessors, memory and other
LSI circuits, the question “How to
test?” will arise long before a design is
released to production. When asked in
the hardware/software definition phase,
electronic manufacturers can opt for
one of three approaches: 1) Not to
design for testability, thus leaving test
development responsibility to produc-
tion. 2) Design for go/no-go self test,
covering a “critical” subset of board
functions, and leaving fault isolation to
skilled technicians in production as well
as the field. 3) Design for thorough self
test, including diagnostics, which
facilitate fault isolation, thus providing a
total test solution for R&D, production
and field service.

Can you afford to design

for testability?

Let's take a look at the trade-offs.
Option 1 appears to offer the shortest
design cycle. However, the designer

Designing for Testability

Circle 900 on reader service card

will probably take longer than planned
in design turn-on. And design follow-
up with production often takes more
effort than expected. Longer produc-
tion test development time is also likely
to delay shipments.

Designing in a go/no-go self test
(option 2) solves some of the pro-
blems associated with option 1. How-
ever, a limited self test may still lead to
failures at system turn-on. And
without fault isolation, expensive
technician time will be needed in pro-
duction and field service.

At first glance, option 3 may seem
to require too much of the designer’s
time. However, the payback can be
significant in reduced debugging time
and enhanced test effectiveness. After
all, the designer best understands the
product structure and critical aspects of
its operation. And the designer has the
tools and the opportunity to implement
design features often required for high
fault-coverage testing of complex
LSl circuitry

A decision that impacts

production most.

Whatever the decision, production will
feel its effect most. A balance must be
found between design time and a viable
board test solution. HP provides that
balance with the 3060A Board Test
System. Equipped with the High Speed
Digital Functional Test Option
(HSDFT), it delivers the flexibility to
solve your uP and LSI board testing
problems whether you design for test-
ability or not.

For example, the 3060A can
activate uP-based,
designed-in stimulus

firmware and measure the dynamic
board response using Signature
Analysis. If self-stimulus isn’t available
you can use the HSDFT programmable
stimulus capability (Figure 1).
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f or provide that stimulus from its own RAM.

Test stimulus software developed for
design turn-on can even be leveraged
for production test by downloading
from your design system (such as the
HP 64000) into 3060A stimulus RAM,
Or, alternatively, HP’s 3060A Digital
Functional Test software provides easy-
to-use stimulus and measurement
programming procedures.

For fault isolation, the 3060A
HSDFT software provides automatic
backiracking via in-circuit visibility on
the basis of a topological description of
the board. And, these procedures can
be used as the basis for effective field
service repair using HP Signature
Analysis instrumentation (HP's 5005A).

The bottom line? Rapid software
development, thorough testing, high
throughput and efficient field trouble-
shooting — the complete solution.
That’s worth investigating.

For more information.

Let HP help you optimize your invest-
ment in design, test and service. Write
Hewlett-Packard, 1820 Embarcadero
Road, Palo Alto, CA 94303. Or call
the HP regional office nearest you:
East (201) 265-5000, West (213)
970-7500, Midwest (312) 255-9800,
South (404) 955-1500, Canada

(416) 678-9430.

HP Circuit Testers—
The Right Decision

HEWLETT
PACKARD

VISIT US AT IEEE CHERRY HILLS
BOOTH #3-8, AND AT NEPCON
N.W. BOOTH #222-223
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Interface between power and logice with
11P’s Threshold-Sensing Optocoupler.

With microprocessor control replacing manual, pneumatic or electromechanical systems, isolation
between power interface and computer logic is necessary—if not vital.
This new AC/DC threshold-sensing optocoupler from HP features adjustable external threshold levels and
logic compatible output providing a smoother interface between power and logic. Ideal for industrial
control and process applications—or anywhere a predetermined input threshold level is desired. The HP HCPL-3700
saves design time, board space and offers considerably improved performance over existing couplers.
This is possible because it contains a complex integrated circuit on the input side which processes the electrical
input signal before it is passed onto the light emitting diode.
In quantities of 1000, the HCPL-3700 is priced at $3.65* each.
For delivery or for more information, call any authorized
HP components distributor. In the U.S.. call Hall-Mark,
Hamilton/Avnet, Marshall Electronics Group, Pioneer
Standard, Schweber, and the Wyle Distribution Group. (é H EW LE T T
In Canada, contact Hamilton/Avnet or Zentronics, Ltd. P
01004A *U.S. Domestic Price Only. pAC KA n D
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HP% IC Troubleshooters make
troubleshooting digital circuits fast
and less frustrating. Take a look at
the chart and see why more than
50,000 people use these simple,
rugged, low-cost Hewlett-Packard
instruments.

LOGIC PULSER stimulates IC’s in-
circuit for testing. Automatically
drives the circuit to its opposite state.
No unsoldering components or trace
cutting. $140-$195*

LOGIC PROBE shows pulse activity:
high, low or bad level, single pulse or
pulse trains. High input impedance.
Overload protected. Automatic. More
convenient than a scope. $90-$220*

LOGIC CLIP with 16 LED's display
state of up to 16 IC pins at once. High
input impedance. Overload pro-
tected. Automatic. $145-$200*

Mail us this a

and we’ll help you discover simple,
effective solutions to difficult

troubleshooting
problems.
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CURRENT TRACER inductively
senses and displays logic current
pulses. Finds shorts and stuck nodes
with no unsoldering or trace cutting.
Uses in-circuit current or pulses from
Logic Pulser. $400*

*Domestic US prices only.

Order now, or call your nearby HP
sales office for complete information.
or write Hewlett Packard, 1820
Embarcadero Road. Palo Alto,
California 94303.

(7

Yes! I want to discover easy solutions
to difficult troubleshooting problems.
Please rush me a free copy of HP' 20-
page Troubleshooting Catalog and a
copy of HP's new 38-page "New Tech-
niques of Digital Troubleshooting”

NAME. S -
COMPANY. . _
ADDRESS _

CITY __
STATE_ _ ZIP

HEWLETT
PACKARD

02904C

2
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Cover: Processor-based instrument performs waveform analysis, 113

A wide range of signal-processing checks may be carried out with a new
programmable digital instrument that integrates a full range of analog
measurement and computing functions. Its 16-bit microprocessor radically
simplifies the operator’s set-up tasks.

The cover construction is by Robert Strimban.

VHSIC is in step with civilian strategies, 89

U.S. military electronics is aiming for the same advanced technological
goals as are U.S. semiconductor makers. This Inside the News report
examines the Phase 1 chip plans of the contractors participating in the Very
High-Speed Integrated Circuits program.

Microprocessor tunes camera for photos of TV images, 121

Overcoming the incompatibilities between color cathode-ray-tube images
and color photographic media, an 8085-controlled system can produce
high-quality color prints, projection slides, and the like from computer-
graphics setups or standard TV-encoded color signals.

Telecommunications IC switches signals on its own, 126

Working with a handful of other chips, a new integrated-circuit controller
can perform a variety of voice and data chores at the first system interface
after the subscriber lines. It will be an important link in the all-digital
telecommunications network.

High-level language moves easily among computers, 136

A new general-purpose programming language runs identically on every
computer system; all that is required for retargeting it is recompilation of the
program source code. Putting source-level features in the language definition
enhances portability, thus saving on software investment.

Linear test time dwindles with high-resolution converter, 142

Checking the 4,095 transition points in a 12-bit analog-to-digital converter
can take as little as 12 seconds with a test setup that combines a high-
resolution, fast-settling digital-to-analog converter as reference and a micro-
computer as a speedy controller.

Lasers find a role in terminating flexible printed wiring, 149

To speed up the termination of flexible printed wiring, a new process uses
one gas laser to strip the insulation and another to make a connecting weld.

In the nextissue . . .

C-MOS comes of age: a special issue on complementary-MOS applications
ranging from telecommunications to automotive spark control.
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Lg' l actual size

the world's smallest hermetically sealed mixers

40 KHz to 3 GHz MIL-M-28837 performance
The TFM Series from Mini-Circuits from$11%

Increase your packaging density, and lower your costs. .. specify Mini-Circuits PLUG-IN FLAT MOUNT  EDGE MOUNT
miniature TFM Series. These tiny units 0.5* x 0.21" x (0.25" are the smallest,
off-the-shelf Double Balanced Mixers available today. /\\ ’ /\ %

Requiring less PC boerd area than a flat-pack or TO-5 case. the TFM Series offer
greater than 45 dB isolation, and only 6 dB conversion loss.

Manufactured to meet all the requirements of MIL-M-28837, the tiny but rugged
TFM units have become the preferred unit in new designs for military equipment.

E-Z Mounting for circuit layouts
Use the TFM series to solve your tight space
problems. Take advantage of the mounting

Model Frequency Conversion Isolation dB. Typical Price versatility—plug it upright on a PC board or
No. Range Loss dB. mount it sideways as a flatpack
MH:z Typical
One Louer Band Upper Band
Octave Edge 0 One Edge t6 One
from Total Decade Higher Mid Range Octave Lower $
LO/RF IF Band Edge Range LO-RF _LO-IF LO-RF_LO-IF LO-RF_LO-IF__EA. QTY.
TFM.2 1-1000 DC-1000 6.0 7.0 50 45 40 5 30 25 1145 1-49)
TFM-3 04-400 DC-400 53 60 60 55 50 5 35 35 19.95 ¢5-49)
TFM-4 5-1250 DC-1250 6.0 7.5 50 45 40 5 30 25 2195 5-49)
*TFM-11 1-2000 5-600 7.0 7.5 50 45 35 7 25 25 3995 (1-24)
*TFM.12 800-1250 50-90 60 35 30 35 0 a5 30 39 95 11-24)
s sTFM-15 10-3000 10-800 63 65 35 30 35 3 3¢ 30 49 a5 :1-9)
sTFM-150 10-2000 DC- 100X 6.0 6.5 32 a3 35 30 35 3 39.95 1.9

slf Port is not DC coupled
*s+10 dBm LO. +5 dBm RF at 1dB compression

For complete specifications and performance curves refer to the

1980-1981 Microwaves Product Data Directory, the Goldbeok or EEM. ] - - -
[ Mini-Circuits

A Diwision of Scientific Components Corporation

Werld's largest manufacturer of Double Balanced Mixers

2625 East 14th Street, Brookiyn, New York 11235 (212)769-0200
Domestic and International Telex 125460 International Telex 620156

. . 68 REV. ORIG
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Never before...
200 watts

of RF power with
incredible
ility.

3200 L spans
250 kHz to 150 MHz.

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

Imagine the wide range of zppli-
cations you can cover with this
single Class A linear unit. All you
neec 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 applicaticns.

And, like all ENI power amplifiers,
the 3200 L features unconcitional
stapility, instantaneous failsafe
provisions, and absolute protec-
tion from overiloads and trarisients.

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

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

Americans have a certain sense of
pride in the U.S. government’s
Very High-Speed Integrated Cir-
cuits program—its results should be
truly representative of the nation’s
technological capabilities, and ex-
tremely advanced devices promise to
emerge from the program. Indeed,
no one is more excited about the
VHSIC program than our solid state
editor, John Posa, who received a
through briefing about its status at
the Institute for Defense Analysis in
Arlington, Va., last June 15-19.

“I found the VHSIC meeting very
cxciting,” says John, who combined
notes from the meeting with subse-
quent reporting to prepare the Inside
the News story on p. 89. “The pro-
gram’s goals are right in keeping
with those of the semiconductor
industry—very fine lithography,
submicrometer work using electron
beams, dry processing —only stepped
up,” he adds.

The VHSIC endeavor has excited
us since its inception. The story was
first broken in the pages of Electron-
ics by Washington bureau chief Ray
Connolly [Electronics, Sept. 14,
1978, p. 81], who has stayed abreast
of its developments from his capital
vantage point. Ray was first to
reveal the winners of VHSIC's study
phase, the so-called Phasc 0 [Elec-
tronics, March 27, 1980, p. 41]. The
program is now well enough along
into Phase I, which will result in
operational brassboards by 1984,
that the contractors have completed
their functional descriptions of the
chips, as John details in his story.

Phase I breaks down into two
stages: the first will yield integrated
circuits with 1.25-micrometer fea-
tures, which will go into the 1984

operating brassboards. While fabri-
cating those devices, the manufac-
turers must put facilities in place for
the sccond stage—shrinking the
chips’ geometries to a remarkable
0.5 um. “That will certainly speed
up the devices,” John declares.

Although the contracts have been
awarded and the goals spelled out,
Phase 1 is far from free of controver-
sy. In fact, two specific issues are
brewing right now.

The first has really more to do
with the way manufacturers are
realizing their complex chip assign-
ments: whereas some arc building
many job-specific ICs, others are
building just a couple of highly pro-
grammable chips to suit a wide
range of applications. *“‘Although
they’ll be highly software intensive,
and probably more difficult to get to
meet specs, the highly program-
mable devices stand a much better
chance of being spun off into com-
mercial products—the manufactur-
ers can get much more mileage out
of them,” John explains.

Another issuc involves the tcam-
ing up of contractors: some are going
their contracts alone, while others
are joining forces with many other
manufacturers. “I see the big teams
having a rougher go of it,” says
John, “because manufacturers may
be reluctant to reveal all the nuances
of their processing.”

/s
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cas, New York, N. Y. 10020.

Wanted: a consumer/industrial editor

Electronics has open a challenging editorial position for an electronics
engineer with a bent for journalism. Right now, we're looking for someone
who can write and edit articles on the latest trends in the areas of consumer
and industrial electronics, which include video, audio, speech synthesis, and
personal computing in the former and robotics and energy management in
the latter. A bachelor’s degree and experience in design are desirable. We
offer excellent salary and benefits. Write a letter telling us about yourself to
the Managing Editor (Technical) at Electronics, 1221 Avenue of the Ameri-
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Our Programmable
Function Generator

t

Krohn-Hite’s 5900 has twice the
memory power of any programmable
function generator cn the market.
An Autoorogrammsr and a bank of
nine Storage Registers give it the
unique double-memory punch.

The Autoprogremmer has a self-
contained memory that can store
one or more entire procedures with
up to 360 steps and recall them at
a selected rate. Using algorithms,

a large program can be stored with
very few memory stzps. This feature
combined with its auto increment-
decrement function can provide pre-
cise linear sweeps over a 10,000:1
range, log sweeps cver the entire
instrument range, and nested 1oops
which can intermix sweeps up and
down for frequency, amplitude, DC
cffset, period, pulse widths, duty
cycle, burst count of any combina-
tion. The Autoprogrammer can also
store or retrieve Storage Register
information. ,
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Independent

es of storage

The nine Storage Registers are
completely independent of the Auto-
programmer. Each can store nine
entire sets of waveform parameters.

Bus programming is logically
accomplished with simple English
commands. Each Storage Register
and the entire Autoprogrammer
memory is retrievable with one
or two keystrokes or controller
commands. )

The 5900 produces sine, square,
and triangle waves over a frequency
range of 100 yuHz to 5 MHz. Puise,
sawtooth, haversine, and haver-
triangle waveforms are obtainable.

It is simple to put information into
the 5900 and simple to retrieve it. Try
out your program on the GPIB-com-
patible 5900 and se= the flexibility
that two independent types of
storage can offer. Call today
(617) 580-1660.
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Avon Industrial Park, Avon, MA (2322
(617) 580-1660 TWX 710 345 0831

Krohn-fite...Benchmark of Quatity in Programmable Instruments
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INSTRUMENTS, LTD; FINLAND, Helsinki, INTO/O¥, FRANCE, Buc, M.B. ELECTRONIQUE; GERMANY, Munich, KEITHLEY INSTRUMENTS, GMBH; HOLLAND, Rijswijx, C.N. ROOD, b.v.; ISRAEL, Tel-Aviv.
ARITMORE ENGINEERING CO, LTD; ITALY, Milan, Rome, VIANELLD S.P.A.; JAPAN, Tokyo, CHISHO CORP; NEW ZEALAND, Lower Hutt, WARBURTON FRANKI LTD* NORWAY, Asker, TELEINSTRUMENT AB;
PORTUGAL, “isbon, MAGNETROM SINGAPORE, Singapore, O CCNNOR'S (PTE), LTD; SOUTH AFRICA, Bramiey, PROTEA P.N.I. (PTY), LTD; SPAIN, Barcelona, C.R. MARES, S.A.; SWEDEN, Vallingby,
TELEINSTRUMENT AB; SWITZERLAND Urdorf Zurich, MEGEX ELECTRONIC AG
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The first 3-D optical
measurement peripheral:

...enables this robot to locate, inspect,
and guide each part through all stepsin a
manufacturing process.

Itis an instrument which allows a computer
to see over480 XY, Z points per scan, atan
accuracy better than one-thousandth of an
inch, ten times a second

That’s what makes the White Scanner 100
tomorrow’s state of the art. It is available
today, and now is the time to make it part
of your advanced system

The White Scanner 100.

Readers’ comments

AR TECHNICAL
W ARTS

C ORPORATION

P.O. Box 15390, Seattle, WA 98115 (206) 527-0933
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Defending the FAA

To the Editor: While one can agree
with many of the things you say
about the Federal Aviation Adminis-
tration in your Aug. 25 editorial [“The
FAA’s sins of omission,” p. 24],
I think there is an aspect of the FAA
that we in the U.S. tend to over-
look—namely, that the FAA runs
what is unquestionably the world’s
largest, densest, and most efficient
air traffic control system, 24 hours a
day, 365 days a year. I speak as one
who has crossed the Atlantic 182
times, observed the ATC operations
of 40 other countries, and devoted a
lifetime to the avionics business.
Sven H. Dodington
Mountain Lakes, N. J.

Footnote on a Notebook

To the Editor: The back-to-back
opto-isolator arrangement described
in the July 28 issue [“Twin opto-
couplers raise serial transmission
speed,” p. 159] has been in use in
short-haul modems around here for
some time. However, one significant
improvement was omitted: the out-
puts of the isolators should not be
tied together, but rather fed into the
R and S inputs of an RS flip-flop.

The Q output of the RS flip-flop is
then used to drive the receiver. This
effectively “debounces” the signal by
adding hysteresis.

Minor noise on the line that acti-
vates one opto-isolator will not pro-
duce a false result. Only noise strong
enough to extinguish the correct
light-emitting diode and ignite the
other one will produce a bad signal.
Assuming complementary 5-volt TTL
signals, this improves the noise mar-
gin from about 2.5 vto 7.5 v.

Dwight D. Hill
Bell Laboratories
Naperville, Il1.

Correction

In “Calculator plots time response of
inverse Laplace transform” (July 14,
p- 149), the first line in the run
prompting instruction was inadvertently
omitted. It should read: xRoMm
“PRPLOT.” Thus, to execute the pro-
gram, the key sequence is (XEQ),
ALPHA, (PRPLOT), ALPHA.
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Interested in

higher performance

software?

The Mark Williams Company an-
nounces COHERENT!™ a state of the art,
third generation operating system.
COHERENT is a totally independent de-
velopment of The Mark Williams Com-
pany. COHERENT contains a number of
software innovations not available else-
where, while maintaining compatibility
with UNIX*. The primary goal of
COHERENT is to provide a friendly en-
vironment for program development. The
intent is to provide the user with a wide
range of software building blocks from
which he canselect programsand utilities
tosolve his problems in the most straight-
forward manner.

COHERENT and all of its associated
software are written totally in the high-
level programming language C. Using C
as the primary implementation language
yields a high dsgree of reliability, port-
ability, and ease of modification with no
noticeable performance penaity.

COHERENT provides C language
source compatibility with programs writ-
ten to run under Seventh Edition UNIX,
enabling the large base of software
written to run under UNIX (from numer-
ous sources) to be available to the
COHERENT user. The system design is
based on a number of fundamental con-
cepts. Central to this design is the unified
structure of i/o with respect to ordinary
files, external devices, and interprocess
communication (pipes). At the same time,
a great deal of attention has been paid
to system performance so that the
machine's resources are used in the most
efficient way. The major features of
COHERENT include:

e multiuser and multi-tasking facilities,

e running processes in foreground and

background,

compatible mechanisms for file, device,

and interprocess i/o facilities,

the shellcommand interpreter— modifi-

able for particular applications,

distributed file system with tree-struc-

tured, hierarchical design,

s pipes and multiplexed channels for
interprocess communication,

e asynchronous software interrupts,

e generalized segmentation(shared data,

writeable instruction spaces),

ability to lock processes in memory for

real-time applications,

o fast swapping with swap storage cache,

s minimal interrupt lockout time for real-

*UNIX is a trademark of Bell Labs
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time applications,

reliable power failure recovery
facilities,

e fas: disc accesses through disc buffer
cache,

loadable device drivers,

process timing, profiling and debug-
ging trace features.

In addition to the standard commands
for manipulating processes, files, and the
like, in its initial release COHERENT will
include the foliowing major software com-
porents: SHELL, the command inter-
preter, STDIO, a portable, s:andard i/o
library plusrun-time supportroutines;
AS, an assembler for the host machine;
CROSS, a number of cross-assemblers
for other machines with compatible
objzact format with ‘AS' above; DB, a
symbolic debugger for C, Pascal, Fortran,
and assemoler: ED, a context-oriented
text editor with regular expression pat-
terns, SED, a stream editor {used in fi-
ters) fashioned after ‘ED’; GREP, a pattern
matching filter; AWK, a pattern scanning
and processing language; LEX, a lexical
analyzer generator; YACC, an advanced
parser generator language, NROFF, an
Nroff-comgatible text formatter; LEARN,
computer-aided instruction about com-
puters; DC, a desk calculator; QUOTA,
a package of accounting programs to
control filespace and processor use; and
MAIL, an electronic personal message
system.

Of course, COHERENT will have an
ever-expanding number of programming
and language tools and basic commands
in fuzure releases.

Language Support

The realm of language support is one of
the major strengths of COHERENT. The
following language processors will be
supported initially:

s C a portable compiler for the
language C, including
stricter type enforcement
in the manner of LINT.

e FORTRAN portable compiler support-

ing the full ANS Fortran 77

standard.

portable implementation of

the complete 150 standard

Pascal.

e PASCAL

« XYBASIC™ a state of the art Basic com-
piler with the interactive
features of an interpreter.

The unified design philosophy underly-

ing the implementation of these lan-
guages has contributed significantly to
the ease of their portability. In particular,
the existence of a generalized code gen-
erator is such that with a minimal effort
;about one man-month) all of the above
language processors can be made to run
on a new machine. The net result is that
the compilers running under COHERENT
produce extremely tighi code very
closely rivaling that produced by anexpe-
rienced assembler programmer. Finally,
the unified coder and conformable calling
sequences permit the intermixture of
these languages in a single program.

In part because of the language por-
tability discussed above, and in part be-
cause of a substantial effort in achieving
a greater degree of machine-indepen-
dence in the design and implementation
of the COHERENT operating system,
only a small effort need be invested to
port the whole system to a new machine.
Because of this, an investment in
COHERENT software is not tied to a
single processor. Applications can move
with the entire system to a new processor
with about two man months of effort.

The initial version of COHERENT is
available for the Digital Equipment Cor-
poration PDP-11 computers with memory-
mapping, such as the PDP 11/34.
Machines which will be supported in the
coming months are the Intel 8086, Zilog
Z8000, and Motorola 68000. Machines
for which ports are being considered are
the DEC VAX 11/780 and the IBM 370,
among others

Because COHERENT has been devel-
oped independently, the pricing is excep-
tionally attractive. Of course COHERENT
is completely supported by its devel-
oper. To get more information about
COHERENT contact us today.

Mark
[lTl]J Williams

Company

1430 W. Wrightwood Ave. Chicago. IL 60614
TEL: 312-472-6659 TWX: 910-221-1182
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TRIPLEXED LCD DRIVERS: ANOTHER
FIRST FROM INTERSIL.

They're here: the world’s first family of single-
chip multiplexed alphanumeric LCD drivers.
Using leading-edge Triplex technology.

Triplex means being able to drive three
segments per pin — instead of just one.
Which allows our drivers to output much
more information.

MORE DRIVING POWER
AT LOWER COST.
Now you can drive the new generation of
Triplexed 7-segment and 18-segment LCDs.
One chip controls four or five alphanumeric
characters or eight to ten numerics plus 16 to
20 addressable indicators. (The chart tells
the full story.)
All of which can turn your display into
a complete information panel. Economically.
Our new driver prices start as low as $5
in 100-piece quantities.

REPLACE UP TO 5 PARTS.
SAVE MEMORY SPACE.

These new Intersil drivers interface virtually
any microcomputer bus to the LCD. No extra
darts are required.

All latching and timing and decoding and
driving are done on-chip. The built-in char-
acter generator also saves lots of ROM space
and MPU supervision time. Keeping output
:ommands and software short and simple.

ALPHANUMERIC LCD
$5 CHIP

POWER-SAVING CMOS.

INTERNATIONAL OFFICES:

Total power consumption for these drivers
is a mere 200uW at 5V. Add to that a
shutdown mode that will retain data with
only 5uW at 5V!

The result is lower operating current
and higher reliability. Just what you'd expect
from Intersil, the CMOS Innovators.

GET THE EVALUATION KIT NOW.

Start displaying more LCD information at
lower cost. With a cleaner, simpler, better
system. It's easy to check out with Intersil’s
new Triplex LCD Driver Evaluation Kit: one
8-character Triplex alphanumeric display, two
ICM7233A display drivers, a PC board and
hardware. Order a kit now from yaur local
Intersil distributor.

Or get the data sheet fast just by
sending in the coupon below.

Northern and European headquarters: Intersil
Datel (UK) Ltd., 9th Floor, Snamprogetti
House, Basing View, Basingstoke, Hants,
RG2I 2YS, England. Tel: (0256) 5736l. TLX:
858041 INTRSL G. Central European head-
quarters: Intersii GmbH, 8000 Munchen 2,
Bavariaring 8, West Germany. Tel: 89/53927I.
TLX: 5215736 INSL D. Southern European
headquarters: Intersil, Inc., Bureau de Liaison,
217 Bureaux de la Colline, Batiment D

(2E Etage) 92213 Saint-Cloud Cedex, France.
Tel:(1)602.58.98. TLX: DATELEM 204280 F
Far East headquarters (except Japan):
Intersil, Datef (Hong Kong) Ltd., Rm. 1603,
Perfect Commercial Bldg., 20 Austin
Avenue, Tsim Sha Tsui, Kowloon, Hong
Kong. Tel: 3-7214286-7. TLX: 39979
INTDL HX. Japan representative: Internix,
Inc., Shinjuku Hamada Bldg. (7th Floor),
7-4-7 Nishi Shinjuku, Shinjuku-Ku, Tokyo
160, Japan. Tel: (03) 369-110I. TLX:

INTERNIX J26733.
_____________________ .
I] Db I] I]:l
Intersil Datel (UK) Ltd. £92281

9th Floor, Snamprogetti House,
Basing View, Basingstoke, Hants,
RG2I 2YS, England.

Tel: (0256) 57361

TLX: 858041 INTRSL G.

Dear Intersi,

—— Please rush me your data sheet on the
ICM7231/32/33/34 family.

Please include your new product guide
covering all Intersil hnes.
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NOW.... ALOWCOST
MICROCOMPUTER
DESIGN & DEVELOPMENT
SYSTEM

THE MMD-2 $1350
e 8080A based CPU
e Expancable - uses STD Bus-off the
shelf memory, I/0O and special function

cards plug directly into the MMD-2
¢ On board memory capacity - 4K

RAM (supplied), up to 8K of EPROM,

(4K supplied)

e EPROM Programmer - programs and
verifies 2708 and 2716 type EPROMS

e Serial I/0O - RS232, 20MA: current loop
(TTY) and audio cassette interfaces

¢ Pardllel 1/0 - one 8 Bit input port and
three 8 Bit output ports

* Digital Readout - seven segments
plus binary readouts show address and
data information and prompt user
during specialized firmware routines

¢ Hexadecimal or octal data entry
and display

e Priority Interrupt Pcrt - all 8 levels
user accessible

¢ Plus many more user features

— Eﬂ\i E&L Instruments

61 First Street
Derby, Connecticut 06418

*Price valid in U.S.A. only (203) 735-8774
Price subject to change
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News update

B The wraps are still not ready to be
removed from the titanium boride
crystals with which Frederick W.
Vahldiek has exhibited superconduc-
tivity at room temperature [Electron-
ics, Oct. 9, 1980, p.41]. Vahldiek
refuses to discuss the process that
turned TiB, into a superconductor
without patent protection, which he
now expects sometime next year.

Both the Air Force, which em-
ploys Vahldiek as a materials
research engineer at Wright-Patter-
son Air Force Base, Ohio, and hun-
dreds of firms throughout the world
have shown interest, he says. To
them he offers a few new, tantalizing
statements about the properties of
his material, which operates under
high pressure.

For one, it need not be a supercon-
ductor. Vahldiek says that a contin-
uous resistance per length of 10-3 to
10-'2 ohm per centimeter is possible.
Unlike with cryogenic super-
conductors, resistance does not sud-
denly fall from a higher to a lower
figure at a given temperature; by
varying the purity of the TiB,, any-
thing from a semiconductor to a
superconductor can be obtained.

Good sizes. The crystals that have
been fabricated are not tiny, labora-
tory curiosities. The largest obtained
to date are 12 to 14 millimeters long
by 2 to 4 mm in their other axes,
with the size limit now imposed by
the equipment available in Vahl-
diek’s home laboratory. He also
notes that superconductive crystal
growth should be compatible with
thin-film technology, with TiB, film
being grown in varying directions
across a substrate.

The technique should also be com-
patible with the processes now used
to make monolithic integrated cir-
cuits. This would open an almost
limitless range of power, control, and
ultra-high-speed computer applica-
tions using superconductors, without
sacrificing the miniaturization
achieved with 1C technology.

Vahldiek also has thought about
superconducting wire. He is confi-
dent that TiB,, with zero resistance
along only one of its three axes,
could be drawn into wire or grown as
a wire cladding. -James B. Brinton
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If the specs say
TURRET §)
TERMINALS

...here’s Cherry reliability in a

flux-seam-free molded case.

Subminiature, high overtravel snap-
action switches...interchangeable
with the ones you’re using.

Choice of sealed or unsealed construction. Choice
of terminal types: Double turret, single turret, 058" pin
quick connect and solder/cross-drilled. Choice of three
ratings: 5 amps. 125/250VAC; |l amps, 1/4HP 125/
250VAC, or gold crosspcint contacts rated 0.1 amp
125VAC. Choice of circuitry: Single pole double throw.
or single pole single throw, either normally open or
normally closed. Choice of actuator options: From

; .

basic button or flat leaf to roller or simulai=d roller
Choice of two actuator pivot positions: Standard ratio
or high ratio operating torces.

Overall size? A compac: t/4" wide x 25/32" lang x
23/64" high. And. all are Underwriters Laboratory. Inc
listed and CSA appraved

Send today for a free sample of this new solid base
subminiature switch with turret terminals

Circle 13 on reader service card

CHERRY ELECTRICAL PRODUCTS CORP. - 3608 Sunset Avenue, Waukegan. IL 60085 « 312/689-7700

Worldwide affiliates and phone numbers: Cherry Semiconductor Corp., East Greenwich, Kl US.A, 401-885-3600  Cherry Mikroschatter GinbH, Auerbach, Germany, 09 643 181 « Cherry Electrical
Products Ltd., Harpenden {Herts} England, (05827) 63100 « Cherco Brastl Industria E. Comercin Ltda., Sao Paulo, Brazil, 55 {011) 246-4343 « Hires= Chesry Precision Cu., Lvd., Kawasaki, Japam, 044 933 3511




DRIVER
OPTOCOUPLERS

Now, you have a choice!

This new TRW Optron series of
optically coupled isolators features
tnac driver output in a standard six
pin dual in-line plastic package.

The OPI13009, OPI3010 and
OPI{3011 are directly interchangeable
with Motorola types MOC3009,

MOC3010 and MOC3011,

Each device consists of a
gallium arsenide infrared emitting
diode optically coupled to a
photosensitive silicon bilateral switch
which functions like a triac.

The OPI3009, OP13010 and
OPI3011 are designed for threshold
trigger currents of 30 mA, 15 mA and
10 mA, respectively, to latch the
outputs. These trigger currents are
design parameters over a
temperature range of 0 to + 70°C
with expected operation of 50,000
hours minimum. The series can be
used to control any power triac
reﬁumng a gate current of up to 100
mA.

A major application for triac
drivers is to interface between the
electronic controls of a home
appliance and the power triacs which
control solenoids, power supplies,
motors, or heating elements. An
added advantage is complete
electrical isolation between the
controls and the 120 VAC load

New triac driver optocouplers
are immediately available from your
nearest TRW Optron authorized
distributor or the factory direct.
Applications Note No. 110 on the
triac driver series and information on
upcoming 240 VAC versions, the
OPI3020 and OPI3021, are available
from TRW Optron, 1201 Tappan
Circle, Carroliton, Texas 75006
U.S.A. TWX 910-860-5958 « Tel

214/323-2200.
@@

TRW orrron
A DIVISION OF TRW INC.
14 Circle 14 on reader service card

Rockwell's Kaliher to widen
telecommunications horizon

Although Rockwell International
Corp. claims to be the world’s larg-
est supplier of integral modems,
eight years in the arena have not
made it a household word ,in the
U. S. Dennis L. Kaliher, gener-
al manager of the newly
formed Telecommunications
Products operation, plans to
rectify that while diversifying
the operation’s production,
which now consists almost
solely of modems built into
data-generating equipment.
The Anaheim, Calif-based
organization, which is part of
the Electronic Devices division,
combines sections of the firm’s
Microsystems Products organi-
zation with Collins Switching
Systems and Wescom Inc., a
manufacturer of private auto-
matic branch exchanges that
was purchased last year. Al-
though Kaliher plans to main-
tain the dollar volume of Rock-
well’s high-speed modems, now
sold largely to Japanese fac-

Image maker. Dennis Kaliher plans to increase
Rockwell's visibility in the integral modem area.

and commercial work together not
equaling internal sales until 1987.
Although the firm plans to do cus-
tom work in other telecommunica-
tions areas as well, it hopes to
strengthen its modem business with
more standard products. One of the
first is a 2,400-bit-per-second single-
board modem for personal and

simile-machine makers, he also fore-
sees using the expertise from Collins
and Wescom to increase the share of
telecommunications products to
about 50% of total revenues.

This foray into new areas coin-
cides with Kaliher’s appointment
and the start of the organization,
which were formally announced last
week at Wescon. Kaliher has been
involved in communications during
most of his 17 years at Rockwell’s
Communications Switching Systems
division in Cedar Rapids, Iowa. He
says his first objective is “to bring
large-scale integrated-circuit tech-
nology to support our internal divi-
sions,” including his former division,
and expects many of the products
designed for internal use to have
commercial applications.

Additional revenues will derive
from custom work for major tele-
communications equipment produc-
ers. But the bulk of the non-modem
dollars will come from captive prod-
ucts, Kaliher predicts, with custom

small-business computers.

Kaliher says he will rely heavily
on Rockwell’s experience in p-chan-
nel MOS, n-MOS, gallium arsenide,
and a forthcoming move into bulk
complementary-MOS technology to
help him “siliconize” Rockwell prod-
ucts. “We'll bring our system exper-
tise and technology and respond to
the problems,” promises Kaliher,
who holds a master of science degree
in electrical engineering from Iowa
State University.

Kloss ready to ride
the projection TV tide

If a wave of projection television
sales starts rolling, Henry E. Kloss
should find himself on its crest. Four
years ago he founded Kloss Video
Corp. of Cambridge, Mass., a video
projection product manufacturer to
exploit - his ingenious method for
making a one-piece projection tube
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LSI-11 AND PDP-11
DISK STORAGE SUBSYSTEMS

G

CONTROL
DATA

COST EFFECTIVE/HIGH PERFORMANCE
First Computer Corporation offers a
wide range of CMD/SMD/MMD/FMD
disk storage subsystems for PDP-11
computer systems. These subsystems
offer users a cost effective—

high performance aiternative for
applications demanding large
capacity disk storage.

HARDWARE /SOFTWARE COMPATIBILITY
All disk storage subsystems utilize
Emulex microprogrammed emulating
controliers which are fully software
transparent to both the PDP-11
hardware and software.

INSTALLATION AND SERVICE
First Computer can provide
installation and service for end-users
desiring on-site warranty. Responsive
service can be provided by over
forty Control Data field service
centers located in most major
metropolitan areas.

REPUTATICN AS A LEADER

IN PDP-11 SYSTEMS

First Computer Corporation has built
a reputation based on quality,
reliability and service. During the last
five years we have shipped over
1,000 PDP-11 systems to satisfied
customers worldwide. We continue
to protect this reputation by
offering only the very best. Disk
storage subsystems can be provided
to meet most application
requirements from the following
selection guide:

HIGHEST QUALITY AND
SUPER RELIABILITY
The disk drives utilized in these
subsystems are manufactured by
Control Data Corporation the world's
largest independent supplier of
peripheral equipment. Control Data
builds quality and reliability into

its disk drives because CDC designs
and manufactures each of the
critical components—heads, media
and servo.

FULLY INTEGRATED AND TESTED

ALL disk storage subsystems are
configured, integrated, and tested
by First Computer Corporation

to provide you with a totally
plug-compatible disk storage
subsystem. These subsystems can be
installed on your system and be
up and running the standard DEC
diagnostics and operating systems
within minutes.

MODEL STORAGE CAI:ACITV OPERATING SYSTEM EMULATION | MODIFIEDI MODEL STORAGE CAPACITY| OPERATING SYSTEM EMULATION MODIFIED
Removable | Fixed RY-11 RSX11-M / RSTS/E| HANDLER Removable | Fixed RY-11 RSX11-M / RSTS/E | MANDLER
9448-32 16 16 |2 13.7MB RP0O2's | 2 13.7MB RP02's YES 9730-160 - 160 2 67.4MB RM02's NO
|2 13.9MB RKO6's | 2 13.9MB RKO6's NO 9762 80 — |320.8MB RP02's| 3 20.8MB RP02's NO
9448-64 16 48 |4 13.7MB RP02's | 4 13.7MB RPO2's YES 1 67.4MB RM02 NO
4 13.9MB RKO06's | 4 13.9MB RK06's NO 9766 300 . 1 253,7MB RPO6 YES
9448-96 16 80 |6 13.7MB RP02's | 6 13.7MB RPO2's YES 1 256.1MB RM02 YES
56 13.9MB RK06's | 6 13.9MB RK06'S NO 9775 675 1 552.5MB RPO6 YES
9730-80 o 80 |3 20.8MB RP02's | 3 20.8MB RP02's NO 1 552.5MB RM02 YES
i 1 67.4MB RM02 NO
€DC1 TWX NUMBER 910-651-1916
® Registered trademark of Control Data Corporation =
e | | computer corpoation
® Registered tr k of Digital Corporation
| 645 BLACKHAWK DRIVE / WESTMONT, ILLINOES 60559 (312) 920-1050

™ Trademark First Computer Corporation

SOUTHERN REGION
Houston, TX (713) 960-1050
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WESTERN REGION

Califomnia (To be announced)
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NORTH CENTRAL REGION
Chicago, IL (312) 920-1050

15



®
High-volume
PWB ies?

assemblies® -
® Py ® ® called the Novatron. It is used in the
Irvine Electronics is big [t
units to produce a high-quality pic-
- ture in a $3,150 unit that today is

on Ig n“m e's. acclaimed throughout the industry.

Kloss does not take credit for

) High-volume manufactur-  PWBS requiring sophisticated inventing the one-piece tube behind
ing is our specialty. functional test. And we back it all his latest venture and namesake that

People

We've built over a million up with a 90-day warranty. left in its wake other, higher-priced
boards since 1974, with an Like more information on systems. He says it is a classic opti-
enviable acceptance rate of our big number capability? Send cal design and his work merely led to
995% fOl' our free brochure. Ca” or the manufacturing technique

It's the kind of record that  write Sheridan H. Williford No newcomer to either busincss
makes us an ideal primary or (714) 549-3533. Irvine Electronics, ’ | ics. h
secondary source supplier. For Rockwell International, VELHETIES (1 CldSHEr; GUSSIRTIIES i
commercial ANSI/IPC600C. For 2901 W. MacArthur Bivd., helped form Acoustic Research
military 454 as well, Santa Ana, CA 92704. Corp., popularly called AR, back in

We boast top-notch 1954 and there developed the first
engineering. A highly acoustic suspension speaker. Then in

Rockwell 1958 he and some associates started

KLH Research & Development
Corp. (Kloss was the k), which later
became known for its line of high-

<3 quality audio products. In 1967 he
founded Advent Corp. specifically to
develop and manufacture projection
TV for the home, although its first
products were more for the audio-
phile. The company eventually went
bankrupt.

Kloss recalls some high spots at
Advent before its difficulties: “For
years Advent speakers were a tre-
mendous hit, and Dolby noise reduc-
tion and chromium dioxide [two
innovations in magnetic-tape re-
cording] were first used with the
Advent model 200 cassctte deck.”
He smiles. “I don’t know how we did
it then.”

Probably he did it with the same
instinct that led to his latest product,
a video beam monitor that omits the
tuner section of a video projector
[Electronics, June 16, 1981, p. 44].
The monitor is aimed at owners of
video-cassette recorders; since a VCR
already contains a high-quality tuner
that can be used with the monitor, a
buyer can save at lcast $600 on a
wide-screen vidco projector. The way
Kloss sees it, the video-becam moni-
tor is in fact a precursor of a trend in
video systems toward component
sections, much like today’s hi-fi sys-
tems.

As for projection TV, Kloss pre-
dicts “this is the year sales will dou-
ble to 100,000 units.” It’s the only
way to watch TV, he says.

experienced production staff.
High-volume purchasing .
expertise. And we compete very International

ef_’Fectively, especially on
hlgh-quallty auto-insertable ...where science gets down to business
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Did you know the
other "one-stop source”
or power supply ‘lytics
{(Mepco//Electra!)
gives you more
design options?

Look what Mepco/Electra, "The preferred source” has available for you. ..

Product Series 3050 3070 3120 3186 3187 3188 3191 3428 3475
Input v v v v
< 100W
Output v v v v
2’3;\;/;; 250W Input v v
Rating | © 500W | Output v v
Input v v
> 1000W
Output e v
Mounting | Direct P.C. Board v v v v v v
Style
Options Buss Bar v v v v
. 110- 75- 30- 80- 2800- 19- 47
Capacitance Range (uF's| 3-28000 |.33-4700 | 706000 | 1000000 | 73000 | 600000 | 200000 17,000 4,700
Voltage Range (WVDC) 6-450 6.3-100 6-300 5-450 6-450 | 5-350 5-55 6.3-250 6.3-100
500x1.125 | .177x.433 | 1.375x2.125| 1.375x2.125 | 1.000x1.500 | 1.375x2.125 | 1.375x2.125 | .750x1.125 | .217x.472
Case Size {inches) thru thru thru thru thru thru thru thru thru
1.000x3.625 |.728x1.201 | 3.000x8.625 | 3.000x8.625 |1.375x5.000 ! 3.000x8.625 | 2.000x5.625 |1.000x3.625 |.650x1.260
-40to -40to -55to -40to -40to -40to -55to -55to -40to
Operating Temp. Range +85°C +85°C +105°C +85°C +85°C +85°C +85°C +105°C +85°C

For more informatior: call our Columbia, SC facility at (803} 772-2500. © Copyright, 1981 Mepco/Electra, inc
\; Mepco/Electra: your resistor/capacitor company
/ MEPCO/ELECTRA,INC. with tomorrow’s technology today.
CNORTH AMERICAN PHILIPS ¢ omeane } Corporate Headquartefs
L = = '] Columbia Road, Morristown, NJ 07960 (201) 539-2000 TWX: 710/986/7437

Circle 17 on reader service card



dHDIHA

How to break the 8-

I's not as hard as you think.
Forget complex designs. And
two-year waits.

All you do is get your hands
on the Intel 8088.

And then leave the other 8-bit
systemns standing in your tracks.
Without breaking the bank.

Because the 8088 gives you
two to five times the perform-
ance of other 8-bit processors.
For a whole Iot less.

In fact, at $14.10 for 100 pieces,
75% less than last year. (Because
high volume shipments are
already pushing the 8088 down
a super fast price curve.)

And about 20% less than you'd
pay fora Z80 or MC6809 system.

For some simple reasons.

The 8088 runs at full speed
with slower speed memories

than you need for other 8-bit
MICroprocessors.

And about 1/3 less memory at
that. Thanks to its powerful instruc-
tion set that helps you reduce
the size of assembly language
programs.

Which together with the 8088's
library of high level software
(Pascal, CP/M, Basic and Fortran)
should help you cut the other part
of system costs. The part that's
larger than hardware.

But even though you're paying
less, you'll be getting more.

Like 1-megabyte addressing.

Extra power for 16-bit number
crunching.

And faster string processing.

Fact is, our recent benchmarks
show the 8088 runs circles
around a Z80A, Z80B or MC6809

|World Radio History|

without

when it comes to terminal and
small business applications.
Butdon't think you have to stop
there. Wit any of our iAPX 88
multiprocessor configurations, you
can give performance an added
boost—and stil keep the cost
and simpiicity of an 8-bit system.
For 100 times the through-
put on number crunching, just
choose the IAFX 88/20 system.

Relative Performance
intel Zilog Motorola
8088 Z80B MC6809
15 MHz) (6 MHz) (2MHz)

Computer

Graphics 1.0 0.1 005
16-bit

Multiply 1.0 0.17 05
Block

Move 1.0 075 049

Full details of these benchmarks available
in the iAPX 88 Bock.
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PERFORMANCE

bit performance barrier
going broke.

It combines the power of the
8088 with cur 8087 numeric
COProcessor.

Or if you're worried about
getting bound up in I70. Don't.
Select our IAPX 88/11 system
that speeds /O processing three
to five times by putting an 8088
together with an 8089 1/0

processor. _ |r_.\lame )
Then there's the fact if you ever

decide to make the jump to 16 | Title

bits, you wen't have to jump. The |

8088 is 100% software compati- |

ble with our 8086 , omany
Because we don't think you

should have to sell out your future Jiate Sl

to get the best deal on price/per- | City

formance today. |
And to put you in the right frame | State/Zip

of mind, we're ready tc make |

you an offer. L Lmueneperpern

Just clip this coupon and send
it with $5 to Intel Corporation,
Literature Department, 3065
Bowers Avenue, Santa Clara, CA
95051. (Or call 408-987-8080.)

We'll send you the book on

how to design iIAPX 88 systems
and a coupon good for one
free 8088.

Everything you need to start
breaking through barriers
without going broke.

Europe Intel International. Brussels, Belgium |
Japan' Intel Japan. Tokyo United States and Canadian
distributors Alhiance. Almac Stroum, Arrow Electronics l
Avnet Eiectronics. Component Specialties. Hamilton/Avnet |
Hamilton/Electro Sales. Harvey, Industrial Components
Pioneer. L A. Varah. Wyle Distribution Group. Zentronics ,

“delivers
solutions

In
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Next time you've got -
an IC salesman in your \ ,
office,ask himif he has e noNTHAVE  visL, you name it.

;I;(l)‘l;: ;2?1? g?(?b‘l}\:rlr}ll to TO SELL YOU There are micro-
If he says no ma}'/be SOMETHING !pST processors and.interface
you should ¢ all AMD BECAUSE IT’S and logic and linear and
' THE ONLY THING memories and board
WE MAKE. level components and

AMD’s got bipolar and
MOS. Weve got MSI, LSI,

Advanced Micro Devices * Austria: Kontron Ges m. b. H.. A-234% Brunn am Gebirge Tel (02236) 8 66 31 Telex 79337 Belgium: AMD Overseas Corporation, B-1150 Bruxelles Tét
(02) 77199 93 Télex 61028 » MCA Tronix S.PR L , B 4200 Ougree T&L (041) 36 27 80 Télex 42052 Denmark: Advanced Electronic of Denmark Aps. DK-2000 Copenhagen F Tel
(01) 19 44 33 Telex 22 431 Finland: Komdel OY, SF-02271 Espoo 27 “el. (0) 885 011 Telex 12 1926 France: AMD. S A |, F 94588 Rungis Cedex Tél (01) 686 91 86 Télex: 202053

Germany: AMD GmbH, D-8000 Munchen 80 Tel: (089) 40 13 76 Telex 523883 » AMD GmbH, D-7024 fFilderstadt 3 Te' (07158) 3060 Telex. 721211, Italy: AMD, Sl 1-2009C
MI2-Segrate (MI) Tel. (02) 215 4313 4 5 Telex. 315286 Israet: Taivitcn Electronics Ltd , Tel-Aviv Tel: (03) 444572 Telex: 0%-3400 Japan: AMD, K. K., Tokyo 168.Tel (03) 329-2751
Telex: 2324064 + AMD. K.K . Osaka 564 Tel: (06) 386-9161 Netherlands: Arcobel BV, NL 5342 PX Oss Tel (04120) 30335 Telex 37489 Norway: A S Kjell Bakke, N-2011 Strgmmen
Tel: (02) 71 53 50 Telex: 19407 South Africa: South Continen:al Devices (Pty) Ltd . 2123 Pinegowrie Tel (011) 788-2400 Telex. 4-24849 Spain: Sagitrén S A Madnad t Tel
(01) 275 4824 Telex 43819 Sweden: AMD AB, S-172 07 Sundbyberg Tel: (08) 98 12 35 Telex. 11602 « Svensk Teleindusiri AB, S-162 05 Vallingby Tel: (08) 83 04 35 Telex 13033
Switzertand: Kurt Hirt AG, CH-8050 Ziinich Tel: (01) 302 21 21 Telex: 53461 United Kingdom: AMD (U K.) Ltd, Woking, Surrey GU21 1JT Tel: (04862) 22121. Telex; 859103




ISHE SELLING YOU THE
SOLUTIONTO
YOUR PROBLEM, OR HIS?

development systems. Our systems designers squeezed into MSI if
Whatever you need, think the problem VLSI suits you better.
commercial or military. through from your side No matter what solu-
And it all meets or of the board. Then come tion you wind up with,
exceeds INT*STD+123. up with the exact solu- you know it’s going to
The International Sandardofgualiy.  tion for your system. solve your problem.
%ﬁ%ﬁ"ﬁét&?ﬂﬁmﬁﬁﬁﬁn %  You don't get a lot of Not ours.

:0.1% on MOS RAMs & ROMs:
02% on i{xglar??gi_c & Inutirfgce: o3% fast talk about MOS
onincar Lo (eSO AN when bipolar is more
your speed. Youdon't get

Advanced Micro Devices ¢

For more information, call one of our distributors or write the word “Solution” on your letterhead and mail it to
Advanced Micro Devices, Mail Operations P.O. Box 4, Westbury-on-Trym, Bristol BS9 3DS, United Kingdom



What can you honestly
expect from an interactive

data terminal that costs as
little as $255 O.E.M.?*

‘ Well, to begin with, color graphics.
o 9 grap

” RCA’s VP-3301 has unigue color-locking circuitry that gives
you sharp, jitter-free color graphics and rainbow-free characters.

Plus much more: Microprocessor control. Resident and
programmable character set. Reverse video. State-of-the-art
LSI video control. 20 and 40 character formats. RS232C and

20 mA current loop. Six baud rates. Eight data formats. ASCII
encoding. Light-touch flexible-membrane key switches for
reliability and long life. CMOS circuitry and a spill-proof, dust-
proof keyboard for hostile environments.

The VP-3301 can be used with a 525-line color or monochrome
monitor or a standard TV set through ar RF modulator:®It
serves a wide variety of industrial, educational, business and
individual applications including communication with time
sharing and data base networks.

All this—for as little as $255. And it's made by RCA.
So get the whole story about the surprising VP-3301 today.
Write RCA MicroComputer Marketing, New Hoiland Avenue,
Lancaster, PA 17604. Or call toll-free: 800-233-0094.

**Model VP-3303 with built-in RF modulator—$270. O.E .M.
*Quantity price. Monitor and modem not included.
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Meetings

Careers Conference, IEEE (Jill Ger-
stenzang, Suite 609, 1111 19th St.
Nw, Washington, D.C. 20036),
Stouffer’s Denver Inn, Denver,
Colo., Oct. 22-24.

123rd Technical Conference and
Equipment Exhibit, Socicty of Mo-
tion Picturc and Television Engi-
neers (Conference Department, 862
Scarsdale Ave., Scarsdale, N.Y.
10583), Century Plaza Hotel, Los
Angeles, Oct. 25-30.

37th Annual National Electronics
Conference and National Communi-
cations Forum, National Enginecr-
ing Consortium Inc. (Oak Brook
Exccutive Plaza No. 2, 1211 W,
22nd St., Oak Brook, Iil. 60521),
Hyatt Regency O'Hare Hotel, Chi-
cago, Oct. 26-28.

S5th International Printed Circuits
Conference/Exhibition, Benwill Pub-
lishing Co. (1050 Commonwealth
Ave., Boston, Mass. 02215), Los
Angeles Convention Center, Los An-
geles, Oct. 26-28.

Gallium Arsenide Integrated Circuit
Symposium, IEEE (Varley L. Wrick,
Westinghouse Rescarch and Devel-
opment Center, 1310 Beulah Rd.,
Pittsburgh, Pa. 15235), Town and
Country Hotel, San Diego, Oct.
27-29.

Defense Department Electronics
Market: Impact of the Administra-
tion, Elcctronic Industries Associa-
tion (Frank A. Mitchell, EIA, 2001
Eye St. Nw, Washington, D.C.
20006), Hyatt Union Squarc Hotel,
San Francisco, Oct. 27-29.

1981 International Test Confer-
ence—Cherry Hill ’81, 1EEE (Doris
Thomas, P.O. Box 371, Cedar
Knolls, N. J. 07927), Franklin Plaza
Hotel, Philadelphia, Oct. 27-29.

Seminars

Digital Speech Coding, Oct. 19-21,
and Speech Vocoders, Oct. 21-23,
Department of Continuing Educa-
tion—R, Georgia Institutc of Tech-
nology, Atlanta, Ga. 30332.
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If they write it in Microsoft BASIC
they’ll only write it once.

Transparent BASICs. Microsoft BASIC implementa-
tions are user-transparent from system to system.
That's what makes them the defacto standard of the
industry. Applications programs written in Microsoft
BASIC are transpcrtable across systems with little or
no modification. That's a powerful selling tool for an
OEM. When a customer is ready to move up to a new
system, applications software written in Microsoft
BASIC is ready to move, too. That's why more OEMs
build systems with Microsoft BASIC than with any
other implemenrtation of the language.

More BASICs. There are Microsoft BASICs for Z80,
8080, 6800, 6809 and 6502 microprocessors. Off
the shelf BASICs for CP/M® and FLEX. There are
Microsoft BASICs for the 8086 and Z8000 under
such operating systems as CP/M-86% or the XENIX"*
0S. All of which means that when you're ready to
migrate, you or your customers wcn't have to start
developing applications programs from scratch.
Interpreter and compiler. Write and debug pro-
grams with the Microsoft BASIC interpreter. Save,
execute and distribute programs with our ultra-
efficient BASIC compiler. Microsoft BASIC compiled
code is highly optimized, fast, and compact.

CP/M s a trademark of Digital Research. Inc
UNIX 1s a trademark of Bell Laboratortes. In

Better BASICs. Microsoft BASICs have been Iin use
for over six years and now have more than 700,000
installations. What's more, more applications software
has been written in Microsoft BASIC than any other
BASIC. Here's why: Microsoft BASIC provides power-
ful features such as WHILE/WEND, PRINT USING,
CHAIN and COMMON, error trapping, protected files,
EDIT command, trace facilities, PEEK and POKE, and
dynamic string space aliocation. Plus, we're adding fea-
tures all the time-—updates are free to most customers
OEMing hardware? Why not OEM software? Micro
soft’s aggressive new royalty program makes it easy.
Your initial investment is low and you pay us royalties
only as you sell systems. Start with the BASICs. But
don't forget Microsoft FORTRAN, COBOL, Pascal and
the XENIX operating system (UNIX* for 16-bit micro-
computers). If you'd like all the details about Microsoft's
OEM royalty program, call our OEM Accounts Man-
ager, (206) 455-8080. We'll show you how you can
OEM software.

MICROSOFT

WE SET THE STANDARD
10800 N.E. 8th St., Suite 819
Bellevue, Washington 98004

(206) 455-8080 » TLX: 328945
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Editorial_____

VHSIC takes the right direction

When the Pentagon established the require-
ments for its Very High-Speed Integrated Cir-
cuits program, many potential participants
welcomed the concept as a much-needed boost
for the U.S. semiconductor industry in its
battle against what it considered the unfair
government subsidization of Japanese semi-
conductor makers. However, some companies
chose to scorn the program, saying in effect
that the return would not be worth the trouble
and the occasionally irritating attention likely
to emanate from the military.

But now that the competitors’ direction is
clear in their pilot-production work for Phase
I (see p. 89), it is also clear that the program,
on which the Defense Department now wants
to spend $320.5 million over a six-year life, is
headed unswervingly down the same roads and
toward the same destinations the manufactur-
ers would have selected if left to their own
devices. The major difference is that the Gov-
ernment’s infusion of money and other
encouragement is hastening their estimated
time of arrival.

It is still too early to tell if the scoffers were
correct in their decision to stay away from
VHSIC and its red tape, contractors’ meetings,
and seemingly endless forms. But it is inter-
esting to note what the Army, Navy, and Air
Force want: nothing extreme, just emphasis on
what the services call FTR, functional through-
put rate. That rate must be 5X 10! gate-hertz
per square centimeter. And to arrive at such
speed, the semiconductor industry and the
military in the U. S. are also getting advanced
submicrometer lithography, automated de-

sign, and a host of other bonuses that would
most likely have eventually turned up anyway,
given the continuation of the present rate of
development.

Also, the people in charge of VHSIC have
wisely chosen twice as many contractors as
originally planned —six—to cover all possible
technologies, such as bipolar, bulk comple-
mentary-MOS, C-MOS on sapphire, and n-type
MoOS. This is another guarantee that the inte-
grated circuits the program generates will
have commercial applications.

With Phase I's requirement of a pilot-line
production capability, an early payoff is in
sight. In the words of Larry W. Sumney, who
is director of the VHSIC program in the
Department of Defense, “Minimum require-
ments of reliability, testability, and environ-
mental immunity will be demanded.”

Not to be overlooked, incidentally, is the
all-important problem of testability in the
world of submicrometer design rules. “A fea-
ture of both Phases Ia and Ib will be the
development of built-in, on-chip testing tech-
nology, including design for testability. This
aspect of the program is considered important,
and attention will be given in each Phase I
contract to ensure that the problems are
addressed. Specific requirements for reliability
and testability were part of the Phase O
efforts,” Sumney notes in something of an
understatement.

While the program director is quick to add
that commercial success is not a direct goal of
the VHSIC effort, all the signposts point in that
direction.
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TEK 2200 SIS I

Introducing
a series of
portable scopes
so advanced,

they cost you less.

Mt i
COMMITTED TO EXCELLENCE




MULTI-PURPOSE
OSCILLOSCOPES

TEK 2200

Tek 2213.

— }

i o
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Tektronix

Tektronix tradition for excellence in
designing and manufacturing oscil-
loscopes is recognized around the
world. But, rather than rest on past
laurels, we've veered dramatically
from the traditional design path we
ourselves established.

With the 2213 and the 2215, an en-
tirely new form of scope is on the
scene. Most remarkable about these
new scopes is that their major design
advances deliver full range capa-
bilities at prices significantly below
what you would expect to pay.

How has this been accomplished?

First, the number of mechanical

parts in these new scopes has been
reduced by 65%. Saving parts cost
and ultimately improving reliability.
Makes sense. The fewer the parts, the
less likely something will go wrong.
And the less often something goes
wrong, the more hours spent being
productive.

Next, board construction was de-
signed with the ultimate sophistica-
tion: simplicity. High performance is

2213 wowwe osouiomcone

2213

$1100°

Performance

BANDWIDTH

Two channels,dc —60MHzto 20
mV/div, 50 MHz to 2 mV/div.
LIGHT WEIGHT

6.1kg (13%21bs.). 6.8kg {15.01bs.)
with cover, and pouch.

SWEEP SPEEDS

Sweeps from0.5s100.05 us (to 5
ns /div with X10 magnification).

SENSITIVITY

Scale factors from 100 V/div (10X
probe) to 2 mV/div (1X probe). Ac-
curateto £3%. Ac or dc coupling.

MEASUREMENT
CONVENIENCE

Automatic intensity, automatic
focus, beam finder for

off-screen signals,

full 8x10-cm CRT.

High efficiency No
cooling fan.

power supply.

Fewer 3.0 Improved
mechanical service
parts \ access.
than any
other scope
Less
Fewer internal
boards cabling
: than any
other scope.

13.5 Fewer
pounds. electrical
connectors.

* FOB Beaverton, OR.
U.S. Prices.

Copyright © 1981, Tektronix, Inc All nghts reserved 952



THE PERFORMANCE/PRICE
STANDARD

Specifications

DELAYED SWEEP
MEASUREMENTS

2213 standard sweep, intensified
after delay, and delayed; delay
times from 0.5 us to 4 ms. 2215;
Increased delayed measurement
accuracy to £1.5%; A only. B only,
or A and B alternate!y with A inten-
sified by B; B sweeps run after
delay or separate trigger.
COMPLETE TRIGGER SYSTEM
Modes .nciude TV field, normal,
vertical mode, and autornatic;
internat, external, and line
sources, variable holdoff; sepa-
rate B sweep trigger on 2215.
NEW P6120 PROBES

High performance, positive at- /

tachment, 60 MHz and 10-14

pF at probe tip; light weight,

flexible cables; new Grabber

t:ps for ICs and other smali (
diameter components.

achieved with fewer boards. (The
2213 has only one). Board electrical
connectors are reduced in number —
virtually eliminated in the 2213 — and
cabling cut an amazing 90%.

Fewer components and fewer boards
mean fewer steps in assembly, less
testing, less likelihood of testing
errors.

These are the direct efficiencies that
keep prices low and reliability high.

The 2213 and 2215 also feature a higk
efficiency power supply and power-
saving circuitry.

These innovations eliminate the need
for a cooling fan and help make the
scopes smaller, lighter and cleaner.

In addition, the power supply works
all over the world (90-250 Vac, 48-
62 Hz) without needing a line switch
or a bulky line transformer. This spe-
cial power supply also regulates fluc-
tuations in line voltage, to assure cal-
ibrated measurements.

These are just some of the innova-
tions built into the 2213 and 2215 to

Tektronix 2215 7.5

reduce costs and improve
performance.

Performance that’s written all over the
front panels.

The bandwidth for digital and high-
speed analog circuits. The sensitivity
for low signal measurements. The
sweep speads for fast logic families.
And delayed sweep for fast, accurate
timing measurements.

The advanced trigger system fea-
tures a vertical mode for true alter-
nate triggering on both channels. It
even has a convenient signal-
seekirg auto mode. And it also trig-
gersoneithier TVlines or fields atany
sweep speed for video service.

These scopes have it all. They're
lightweight for field work. They've got
a bright, easy to view display. Auto-
matic CRT focus and intensity. Beam
finder. And the operating simplicity to
fit a wide range of operator skills.
These are tne advances in perform-
ance, cost savings and convenience
tnat break tradition. But other tradi-
tions remain. Like fast, reliable ser-

Tek 2215. $1400

25 @A w3

vice support. Nearly 1300 people
around the world to service Tektronix
products exclusively. Plus the cus-
tomer decumentation, training pro-
grams and applications assistance
that help to make Tek service the
most comprehensive in the industry.
And make your 2200 scope an even
greater value.

For literature on the 2213 and
2215, contact the Tek office
nearest you. Or call us toll-free.
1-800-547-6711.

in Oregen, 1-800-452-6773.

For further information, contact:

U.S.A., Asia, Australia, Canada
Centrat & Sowth Tektronix Canada Inc
America, Japan PO Box 6500

Barrie, Ontano L4M 4V3

Tektronix Inc.
Phone 705'737-2700

PO Box 482&

Portland OR 37208
Phone 800.547-6711
Oregon only £00.452-6773
Telex 910-46:-8708
Cable TEKTRONIX

Europe, Africa,

Middle East

Tektronix Intemational. Inc
European Maiketing Centre
Postbox 827

1180 AV Amstelveen

The Netherlards

Telex 18312

Tektronix

COMMITTED TO EXCELLENCE



Intel’s Series 90/iQX. The memory

Intels new Series 90/iQX is the first standard Intelligent
Memory System to offer continuous operation and high

maintainability at low cost.

Now, for the first time, OEMs can
design systems with built-in protection
against errors, dowrtime, and exces-
sive maintenance costs. How? With
Intel's new Series 90/iQX.

Series 90/iQX Inteiligent Memary System

The iQX controller adds the intelli-
gence of aniAPX 86 microcomputer

|
|
|
|

H

to the standard Series 90 Memory ]
System. Intelligenice that monitors
memory operation directly, detects

and corrects erraors, runs local or
remote d'agnaostics, and reallocates
memory space as required. All without
burdening the hest system.

Fault-tolerant operation

Hard errors or soft, Series 90's iQX
controller uncovers them. Soft errors
are simply “scrubbed” and corrected
In case of hard errors or device failure
the controller routes data around the
problem, allocating spare memory as
needed. It then logs the error for
future reference.

With protection like this, the Series 90
system will continue operating unin-
terrupted untit all spare memory is filled.

And thanks to the iQX's memory
status reporting, your customer will
know well in advance of memory
resource problems. Which not only
improves data integrity, but increases
reliability and reckuces maintenance
dramatically.

Instant diagnostics

To keep users contiruzlly apgrised

of conditions within their memory
system, the iQX controller provides
easy access to its complete diagnostic
file. Information ean be accessed by
the host system either automatically via
a simple message-driven software
interface, or manually, using the iQX s
Service Communicator. This detacn-
able terminal allows techniciars to
instantly retrieve diagnostic data in
plain English thrcugh a compact,
alphanumeric keyboard/display. With
no interrupiicn of the hosi computer's
operation

For fast, simple maintenance, system
diagnostics inform the user of any




machine with non-stop intelligence.

errors it has tracked —sof: or ha-d, ‘
correctable or avoidable—and their |
precise location by row and column i

Many problems can alsc be solved
using the iQX's memory tasking capa- |
bility to mcve data blocks as required
Then too, the iQX manitors the systems |
power supp'y and signals a warning

if voltages crop critically. As a firal,
double protection, the iQX contioller
even diagnases its own operation
continuously.

Diagnosing from a distance

To reduce maintenance costs for
remote sysiems and networks, iQX
diagnostics can be accessed over
phone lines through a single diagnostic
station. By being ab'e to analyze
problems from afar, you'll eliminate
unnecessary service visits and shcrten
those that are required. And since
one diagnostic station can easily serve
up to 150 installations, the set-up

and ongoing diagnostic cosis are
contained as well.

Consider the economics
The iQX's protection features offer
important economic advantages

for systems OEMs Because of the
increased demand for fault tolerance
in today’'s marketplace, systems
equipped with iQX capability add
significant value to your products. In
fact, many appl cations simply could
not be justified ecoromically without
such self-healing and remote mainte-
nance. Now, through Intel’s leadership
in 16-bit microprocessing, the Series
90/iQX brings you this capability at
an incremental price only nominally
above that of ECC alone.

In sum, iIQX gives your systems state-
of-the art fault protection, reduced
maintenance costs, and therefore
increased value. Best of all, Intel
is.delivering Series 90 systems with
iQX right now. For detailed information
return the coupon to intel Corporation,
3065 Bowers Avenue, Santa Clara,
CA 95051. Telephone (408) 987-8080
For hot line service,call (800)538-1876

My needs are immediate’ have a
Sales Engineer call

Please rush me —by first-class mail
Series 90/iQX technical | terature.

[
[

Narr2

Ttle

Qrgaization

City, State. Zip:

Telepnm‘e (

Malto

Intet Corporation
3065 Bowers Avenue
Santa Clara, CA 95051
(408) 937-8080

Eurase [n:el International. Brussels. Belgum
Japan intel Japan. Tokyo United States and Canad:an

0 delivers
|n solutions
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The most powerful

you can buy for the years ahead.

It's here. Biomation K101-D. The
first logic analyzer to combine
high-speed 50 MHz data and 100
MHz time domain capabilities with
advanced 48-channel recording.
With enough powerful extras to
demolish your toughest hardware/
software integration problems—
even on the most complex multi-
plexed microprocessor.

Fast, accurate software
debugging.

With its 50 MHz clock rate, 48-
channel recording and 16 trigger-
ing levels, the K101-D isolates
software bugs faster and more
precisely than ever before.
Sophisticated disassembly firm-

ware generates precise mne-
monics that cut analyzing time.
And 12 external clocks (AND or
OR) let you demultiplex 16-bit
microprocessors, 16- and 32-bit
minicomputers and bit-slice
processors.

100 MHz high-speed
hardware analysis.

The K101-D's advanced high-
performance hybrid probes let
you capture glitches as narrow as
5 ns. And, with 48-channel
recording, 515-word memory and
16-level triggering, you'll trap the
data you need. The convenient
display formatting and expansion
simplify analysis.

general purpose logic analyzer

Call now for a free demo.
See for yourself why the K101-D is
a breakthrough in logic analyzers
for the years ahead. For a demon-
stration or a copy of our detailed
product brochure, write Gould
inc., Biomation Operation, 4600
Old Ironsides Drive, Santa Clara,
CA 95050. For fastest response,
call 408-988-6800.

For powerful software
debugging, K101-D data
domain capabilities include
disassembly, 50 MHz clock-
ing, 48-channel recording,
12 external clocks. 515-
word memory, demultiplex-
ing, 16-level trace control
for triggering, 6 display code
formats, and reference
memory.

For powerful hardware
debugging, K101-D time
domain capabilities include
100 MHz clocking, 48-
channel recording, 515-
word memory, 5-ns glitch
capture, 16-level triggeting.
channel labeling, new high-
performance probe design,
as well as horizontal and
vertical display expansion
for easy reading.

=

GOULD

An Electrical /Electronics Company
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Nicolet digital oscilloscopes
offer you resolution, precision,
dynamic range and transient
capture capabilities unobtainable
on analog oscilloscopes. They
are simple to operate and yet
extremely versatile.

Signals can be viewed live,
continuously compared to a
reference waveform or stored
for detailed examination.
Continuous, normal and pre-
trigger operation are offered as
standard and in all modes cursor-
interactive time and voltage
coordinates can be displayed
concurrently with the signal.
Stored waveforms can be dis-
played or plotted in XY or YT
format, transferred to internal
disk memory for permanent
storage or output to other
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computing devices via industry
standard interfaces.

In addition to offering you
the performance you would
expect from the industry leader,
Nicolet digital oscilloscopes are
extremely well proven with thou-
sands in effective use throughout
the world.

Find out how Nicolet can belp
you solve problems and see things
you've never seen before.

For more information, simply
circle the reader service card
or call 608/271-3333. Or write:

Nicolet Instrument Corporation,
5225 Verona Road, Madison,
Wlsconsm 53711.

PSS NICOLET
YV pwpes INSTRUMENT

,‘ / == CORPORATION
wims  OSCILLOSCOPE DIVISION
Sales and Service Offices Worldwide

Nzcalef Osczlloscopes
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Motorola, Intel
package processors
for industrial use

Data General unveils
32-bit MV6000
at Paris show

In-circuit emulator
sports $1,495 tag

IBM bipolar part
attains 0.4-pJ
speed-power figure

Low-cost scopes
coming from Philips

Electronics /September 22, 1981

Electronics newsletter

Two of the world’s biggest makers of microprocessors, Motorola Inc. and
Intel Corp., are making inroads into the market for industrial process
control and other embedded-computer applications long the exclusive
domain of the minicomputer houses. Intel will soon announce a Multibus-
compatible line of boxed systems. They will be 8086-based, though 8-bit
configurations will also be available. The new line, from Intel’s Hillsboro,
Ore., operation, will use the standard family of Multibus board-level
products. Like Motorola’s line, it will support both floppy and hard disks,
but can add processors, including a numeric coprocessor, to multiply
performance in the field by a factor of five. Motorola’s vehicle is the line of
68000 Versamodules that have been available for a while. But now the
Phoenix, Ariz., operation is enriching that line by offering more versatility,
as well as complete packaged systems. First off the line is a single-board
computer with up to 512-kbytes of random-access memory.

Look for Data General Corp. of Westboro, Mass., to unveil its new
medium-sized 32-bit computer system, the MV6000, at the Paris informa-
tion-processing equipment show, Sicob, beginning Sept. 23. The new
system is said to be two times faster than the Digital Equipment Corp.
VAX-11/750, with which it will compete. The system also will sell against
IBM’s 4331-2 and Prime Computer’s 550-11. The MV6000 will cost
$100,000 to $250,000 and service as many as 64 concurrent users.

An in-circuit emulation system for 8-bit microprocessors that offers the
same performance as rival systems at a lower price is being shown by
MicroTek Lab Inc. of Gardena, Calif. The $1,495 MICE (for microcircuits
emulator) acts as a slave with software drivers written for uploading and
downloading through an Apple II personal computer and an Intel develop-
ment system. It has control over direct memory access and can disable it in
software.

Engineers at IBM Corp.’s General Technology division in East Fishkill,
N. Y., are providing a reminder that bipolar technology is still a factor in
high-performance, very large-scale integrated circuitry. Using saturated
transistors instead of bulky capacitors for ac coupling, an experimental
NOR logic circuit has yielded a speed-power product of just 0.4 pJ— the
lowest of any bipolar gate in the industry, says IBM. In a memory circuit,
the new technique is expected to transform, for example, a 20-ns, 2-to-3-W
chip into a 12-ns, 1.5-W unit while doubling density.

Opening Round 2 in the fight for the title of champion low-end oscillo-
scope maker, Philips Test & Measuring Instruments Inc. has introduced
two low-cost 5-MHz units, the model 3215 (with a single time base) and
3217 (with a dual time base and delayed sweep). Intended to compete with
Tektronix’ 2200 series, the scopes will sell for $1,175 and $1,495, respec-
tively. Unlike Tektronix’ scopes, which are a totally new design, the Philips
models are extensions of the Mahwah, N. J., company’s existing 32XX
series, employing faster transistor arrays in the front end to gain speed.
Along with the two units, the company also introduced a $4,195 50-MHz
scope, the 3219, which features a burn-resistant storage tube.
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5-V_only EE-PROM Xicor Inc., the Sunnyvale, Calif., chip maker that got attention when it
introduced a 5-v—only nonvolatile random-access memory, is using the
same triple-polysilicon process to build a 2-K-by-8-bit electrically erasable
read-only memory for introduction next year. Intended as a direct
replacement for Intel’s 2816 16-K EE-PROM, the memory will need only
5 v for any operation but will accept the higher programming and erasure
voltages specified for the Intel part.

due from Xicor

DEC combines Digital Equipment Corp. is moving into direct competition with IBM and
Wang Laboratories for the word- and data-processing portions of the
electronic-office market. The Maynard, Mass., firm’s new offerings are
two related systems with mid-range pricing: DECword and DECword/DP
take advantage of DEC’s PDP-11 minicomputers, both as system cores
and as a potentially huge aftermarket for word- and data-processing
retrofit. DECword will be offered as a $50,000 expandable system based on
the PDP-11/34 and dedicated to word processing. The DP version, avail-
able on PDP-11/24s, /44s, and /70s, will combine word and data process-
ing —a pairing that has proven difficult for most vendors to achieve.

word, data processing

AT&T joins IBM Support for the X.25 packet-switching protocol continues to grow in the

in X.25 camp U. S. Just a few months ago, the last of the two major holdouts, 1BM,

' announced it would support X.25. Now, the other, AT&T, has released a

“technical reference” describing the network X.25 interface that the Bell

System plans to support if, as the company puts it, business and regulatory

decisions permit. Bell’s acceptance along with IBM’s means that packet
switching by means of X.25’s rules will be the de facto standard.

Tl pushes up After succeeding with the first batch of chips for the TMS99000, Texas
Instruments Inc. has moved up the introduction data of its upgrade for its
debut of 99000 9900 family of 16-bit microprocessors from the first quarter of next year
to before the end of this year. TI reports that the first material to run
through wafer fabrication in Houston produced a large number of parts
that were fully functional in the sense of meeting all chip specifications,

performance and power goals, and power-supply requirements.

Addenda Joining the scramble to produce voice- and data-handling private branch
exchanges, the Lexar division of United Technologies Corp. in West Los
Angeles has introduced an all-digital system designed for the 200-to-
1,000-line market. An analog voice is converted into a digital bit stream in
each user phone by a custom codec. . . . A nucleus of employees from
Rockwell International Corp.’s canceled commercial bubble memory pro-
grams [Electronics, Feb. 24, p. 35], along with some from the recently
closed bubble operations at National Semiconductor and Texas Instru-
ments, are forming their own company. The group is currently looking for
venture capital to help buy Rockwell’s bubble equipment. . . . This may
be an off year for the electronics industries, but don’t tell that to the people
who run Wescon. The annual California electronics show, which closed its
three-day San Francisco run on Sept. 17, counted more than 60,000
registrations for the first time in its history. The previous records were
53,103 at Anaheim last year and 43,960 at San Francisco in 1979.
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Memorabilia.
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GENERAL
INSTRUMENT

Yesterday, designers used UV
PROM and RAM microcircuits
for applications where non-
volatility was critical. Today
belongs to General instrument’s
versatile EAROM.

With EAROM you can design a
memory system that will store
data for at least ten years even if
the power goes off. And unlike
RAMs, you don't need battery
backup to retain memory.

Want to program and reprogram
data in system? That's easy too
with EAROM. And, unlike UV
PROMS, you don't need ultraviolet
to erase. With EAROM, you can
erase and write a single word in
circuit, electrically.

General Instrument EAROM
provides reliability and availability
too. We've shipped over 6-million
devices for use in controls,
measuring, metering, tuning...and
more!

For non-volatility, in- system word
reprogrammability, availability and
reliability...look into General
Instrument's versatile EAROM. It's
a reality for today, rather than a
promise for tomorrow. For more
information, write to: General
Instrument Microelectronics Ltd.,
Regency House, 1-4 Warwick
Street, London WIR 5WB, London,
or call 01-439-1891.

=S evg\o“
We help you
compete®
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Man % factors contribute to product/wty prodUC/o/e designs, super/or
tools, clever processes, minimal regulations. :

But heading the list is people. Most of us are aware of the impressive
productivity improvements Japanese companies have realized with their
people by using teams of cooperating workers called Quality Circles.

Wisely, hundreds of American companies now are duplicating these
efforts in their factories.

At Motorola, over a decade ago, we initiated a plan of our own. Today we
call it the Participative Management Program (PMP),and it reaches beyond
the factory floor. We believe it has helped us achieve the same, and often
better, quality and productivity results for which Japanese companies get credit,

PMP is an effective way to get the individual worker more involved,
responsible, informed, and therefore, more productive.

Any individual worker can suggest things about any job he or she
does that a supervisor may not know as well. As management listens and
acts, quality and output rise.

In PMP teams of employees meet frequently, sometimes daily,
among themselves and with support groups to tackle the basics. Everyone
is encouraged to define problems and suggest solutions. The management
listens, contributes, acts. Each team operates to high, published standards
which it participates in setting. The teams measure their improving per-
formance to these standards daily, weekly, monthly. And everyone benefits.

Employees who want to can communicate additionally by submitting
written recommendations. These are posted on prominent bulletin boards
and must be answered in 72 hours. Not just with words, but with changes in
tools, procedures or policies when humanly possible.

The results have been dramatic. Quality, output, and customer service
are way up. Costs are down. Our jobs are more satisfying.

One-third of our 45,000 U.S. employees are operating under PMP
today. Building on our years of experience, the balance of our U.S. operations
will be fully managed through employee participation in 1963.

If we are succeeding well now, and we are, imagine how much better
we will be soon.

There is much more to PMP that we'll be talking about in ads to come.
You see, we believe what we've learned about productivity and the American
worker can help other companies as well.

MOTOROLA A World Leader In Electronics
Quality and productivity through employee participation in management

©1981 Motorola Inc. Motorola and @ are registered {rademarks of Motorola, Inc.
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Hi-Reliability
Hi-Performance
Long Life
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* All devices can be operated in pulse modes.

** Pigtail fibers are graded index silica with a core diameter of 50um, cladded diameter of 0.9mm and numerical apertures of 0.21. Other types of
fiber available upon request.

CALIFORNIA EASTERN LABORATORIES, INC.
Exclusive sales agent for Nippon Electric Co., Ltd. Microwave Semiconductor Products.

Headquarters, Santa Clara, CA 95050, 3005 Democracy Way, (408) 988-3500 - Burlington, MA 01803, 3 New England Executive Park, (617) 272-2300 -«
Cockeysville, MD 21030, 12 Galloway Ave., (301) 667-1310 » Kansas City, MO 64118, 6946 h Oak Street, (816) 436-0491 + Scottsdale, AZ 85251, 7336
E. Shoeman Lane #116W, (602) 945-1381 « irvine, CA 92715, 2182 Dupont Drive, Suite #24, (714) 752-1665 - Westlake Village, CA 91361, 2659 Townsgate
Road, Suite 101-6, (213) 991-4436 - United Kingdom, 2 Clarence Road, Windsor, Berks SL4 5AD, 075-35-56891 - France, C.E.L.T.|. 34-36 rue des Fusilles,
94400— Vitry sur Seine, 681-61-70.
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Scaled-down

DIPs catch on
for hybrid needs

by Jerry Lyman, Packaging & Production Editor

Called SOICs, the packages
are winning the support of

U. S. chip houses, especially
for telecommunications uses

Great in significance but small in
size, a new integrated-circuit pack-
age called the SOIC looms on the
hybrid-circuit horizon.

The soic, for small-outline IC,
resembles the ubiquitous dual in-line
package in everything except its
smallness. After its introduction
some years ago in Europe and Japan,
the SOIC now seems as if it might be
a hit in the U. S,, particularly in the
telecommunications field with its
thick-film hybrids using dense com-
ponent layouts.

Motorola Inc. and Signetics Corp.
began producing devices in the SOIC
package, which has relatively few
leads, in the fall of 1980; they soon
may be joined by Texas Instruments,
and National Semiconductor also is
evaluating their use. In 1982, for
example, Motorola will be able to
ship as many as 15 million such
devices, says Tom Newenhouse,
manager of linear product marketing
for the Bipolar Integrated Circuit
division in Mesa, Ariz. He sees some
40% of these parts replacing conven-
tional DIPs.

Signetics at present has 30 linear
circuits in SOIC packages, as well as
C-MOS logic and series 74 TTL, says a
spokesman. By the middle of 1982 it
will have more than 20 series 74 part
numbers, he adds. It is also consider-
ing devices that have as many as 20
leads.

The package was originally devel-
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oped by Philips of the Netherlands
in 1976. (Signetics is a North Amer-
ican Philips subsidiary.) At present,
SGS-Ates of Italy, Sescosem of
France, and Siemens of West Ger-
many also supply products in stan-
dard SOIC packaging with leads on
50-mil centers, as do Nippon Elec-
tric, Toshiba, and Hitachi in Japan.

Not alone. Actually, no one sup-
plies the SOIC package by itself.
Rather, chips are first attached to a
miniature lead frame and epoxy is
molded around the chip, just as with
a conventional DIP.

The soic has many advantages
over other ways of dealing with chips
for hybrid work. With its leads, it
can be more easily handled than
bare chips for automated assembly
and test. It can also be reflow- or
vapor-phase-soldered, an advantage
over more cumbersome wire bond-
ing. Also, there are none of the wor-
ries associated with leadless ceramic
chip-carriers regarding attachment
to printed-circuit boards. And soic
packages can be surface-mounted to
the boards to eliminate the plated
through-holes that raise cost and
lower board yield.

Motorola and Signetics are cur-
rently supplying devices with 8, 14,
and 16 leads. A typical 16-lead
package, for example, measures 390
mils long and 155 mils wide and
takes up less than one third the area
on a pc board of a DIP, while occupy-
ing one eighth the volume.

SO0IC. Dual-tone multiple-frequency receiver
from Mitel has two 14-lead SOIC packages
(black), each measuring 340 mils long by
155 mils wide. The 1.5-by-2.5-inch thick-film
hybrid also contains two 24-pin leadless
ceramic chip-carriers (large gray devices).

The devices as yet are more
expensive, however, than DIPs. For
instance, in lots of 100 or more, a
standard 741 operational amplifier
from Motorola costs about 50¢ in
the SoiC package but 37¢ in a stan-
dard plastic DIP.

Possibilities. At the present time,
most SOIC products in the U. S. are
linear. However, only die size and
power dissipation limit what can be
encapsulated. Motorola, for one, is
currently considering units with
higher lead counts. It is also investi-
gating placing a three-terminal volt-
age regulator with a 1-watt power
dissipation in a package (the SO-89)
only slightly larger than an eight-
lead soic.

At least two thick-film hybrid-
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circuit makers, Mitel Semiconductor
in Ottawa, Ont., Canada, and Cen-
tralab Inc., Milwaukee, Wis., also a
North American Philips company,
have introduced SOIC devices into
their telecommunications products.
Many other firms have ordered sam-
ples and are considering using the
mini-packages for both hybrid and
conventional pc boards, according to
Motorola’s Newenhouse.

Mitel’s dual-tone multiple-fre-
quency receiver, shown on page 39,
is unusual for mix of surface-
mounted, reflow-soldered IC pack-
ages. LS1 digital chips are in leadless
ceramic chip-carriers on the thick-
film module, while linear bipolar cir-
cuits are in SO-14 SOIC packages.

Packaging

Tl shows ways to use
plastic chip-carriers

In an effort to promote greater use
of its new plastic leaded chip-carrier
packages, Texas Instruments Inc.
has begun demonstrating two
methods of direct board attachment
to a number of potential package
customers and to manufacturers of
integrated-circuit equipment.

The move comes several months
after TI began offering samples of
low-power Schottky products in 20-
and 28-pin plastic carriers [Electron-

ics, June 30, 1981, p. 39]. The Dallas
firm will also supply samples of oth-
er products in 44-, 68- and 84-pin
packages by year’s end.

Tl believes the plastic packages
will be used predominantly in flush-
mounted applications, where they
are mounted on top of, or flush with,
printed-circuit boards. Flush-
mounted systems offer 40%-t0-75%
area reduction compared to dual in-
line packages inserted in plated
through-holes.

Plastic leaded chip-carriers, like
the current ceramic leadless chip-
carriers, offer a condensed IC pack-
age compared to conventional DIPs.
Unlike the more expensive ceramic
chip-carriers, TI says, the plastic ver-
sions do not require the tricky task of
matching them carefully to boards
with the same thermal-expansion
characteristics.

Stirring interest. With the flush-
mounting demonstrations, TI is hop-
ing to stir up interest in the develop-
ment of automated insertion equip-
ment, explains John W. Orcutt of
the company’s central packaging
operation in Dallas. “We are merely
showing the technology to customers
and equipment firms, and we are
showing how the process works,”
Orcutt says. It is up to the visitors to
come up with implementation of the
technology, on which TI has been
working for the past six months.

In one approach, a plastic carrier
is wedged into a steel collet, which

Good joints. Enlarged photo shows the high quality of the solder joints obtained by Texas
Instruments when it affixed a plastic chip-carrier to a printed-circuit board. It used a specially
designed collet that places the carrier on the board and then heats it to melt the solder.

heats it. The collet is then aligned
over the pc board, which has fused
solder bumps in the footprint of the
carrier’s leads. The collet, heated to
250° C, is lowered on to the board
and reflows the solder bumps.

A pneumatic plunger inside the
collet presses the chip-carrier down
onto the solder. With the plunger
still holding the carrier in place, the
collet rises and allows both the chip
carrier and the board to cool. Once
the solder has hardened (usually
after 1 second), the plunger with-
draws into the collet.

This individual-carrier reflow
technique would most likely be used
by customers who are wave-solder-
ing most of their components, Orcutt
explains. Some visiting firms have
suggested the creation of an auto-
matic system using a number of
heated collets working at the same
time on the same board.

Another way. Also, TI is suggest-
ing a vapor-phase reflow technique
for customers using a large number
of surface-mounted components.
This method requires the use of a pc
board with solder paste stenciled or
screened on. The units are put on the
paste. After being placed in an oven
and the paste cured, the boards are
taken to a vapor-phase station where
the solder is reflowed.

Although evaluation tests are still
being conducted, the company indi-
cates promising results on 20-pin
packages. To evaluate the techniques
on many-pin packages, the packag-
ing operation has begun testing 68-
pin carriers. -J. Robert Lineback

Small-business systems

‘Old’ local net wins
big new backer

John Roach has a simple explanation
for choosing a local networking
scheme from Datapoint Corp. for his
small-business computers. “It’s the
lowest-cost high-speed network im-
plementation we could find,” says
the president and chief executive
officer of Tandy Corp., the Fort
Worth, Texas, parent of Radio
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Custom chip handles local net interface

The first large-scale integrated circuit for connecting data-processing equip-
ment to a local network turns out to be an n-channel-MOS device in a 40-pin
dual in-line package. Datapoint Corp.'s director of development technology,
George Beason of the company's Computer Systems Group, San Antonio,
headed the team that designed it, and the chip's masks were made by
Silicon Systems International of Irvine, Calif.

It is not a general-purpose interface but is designed only to connect
Datapoint's proprietary Attached Resources Computer local network, Arc-
net, to the low-cost ($7,500) model 8600 work station also introduced by
Datapoint. The chip is incorporated into the processor box and replaces the
relatively large resource interface module (RIM) used by earlier processors.

The chip carries data at 2.5 megabits per second by means of a
proprietary protocol developed almost five years ago, before protocol stan-
dards were even proposed by the IEEE local networks committee. The
protocol is based on the concept of self-polling so that no master station is
needed in the local network.

According to executive vice president for research and development Victor
Poor, in the self-polling mode the chip handles the equivalent of the physical-
and data-link functions of a layered communications architecture. As such,
its equivalent of 7,000 transistors, which consumes 1.5 watts from a 5-volt
supply, handles packet framing, including packet boundary delineation and
address recognition, error detection, transmission retry, and preamble gener-
ation and removal, among other chores. System functions include interfacing
with the 8600's bus, handling data moving to and from the 8600's buffers,
and interfacing with its transmit and receive chips.

Each RIM chip has a unique identification number or address that is
software-loaded by the system operator. Thus, packets may be sent either to
one specific RIM and its associated processor or to all the processors in the
local network via a broadcast operating mode. -Harvey J. Hindin

Shack. Moreover, “most of the alter-
natives were relatively untried.”

Thus, in an announcement made
jointly earlier this month with Data-
point of San Antonio, Texas, Radio
Shack, the giant electronics retailer
and leader in the low end of the
small-business-computer field, be-
came the first manufacturer of such
machines to offer a networking
scheme. The scheme chosen is Arc-
net, the local network that goes with
the Attached Resource Computer
system offered by Datapoint, a sup-
plier of distributed data-processing
and office-automation equipment.

Arcnet will be used to link TRS-
80 model Il microcomputer systems,
which retail for between $4,000 and
$10,000. The units will be able to
share disk-file processors and print-
ers and even connect to Datapoint
computers and peripherals.

One at a time. Radio Shack is
aiming at the small business that
installs one computer and then, as it
grows, needs to add one or two more
at a time and would like to be able to
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interconnect them, says Roach. He
finds Arcnet easy to install for this
purpose. For a computer user with
limited experience, the fact that both
computer and network will be
offered by the same vendor is impor-
tant, he adds.

By providing Arcnet, Tandy hopes
to stay ahead of its competitors at
the low end of the small-business
computer market, such as Apple
Computer and Commodore. The
products from these companies,
along with such recent entries as the
Xerox 820 small-business computer
and the 1BM Personal Computer, do
not yet have local network interface
cards supplied by the vendor.

Arcnet, a baseband local network
that runs at 2.5 megabits per second,
has been offered by Datapoint for
the past four years and boasts over
2,000 commercial installations. Ra-
dio Shack will be using the protocol
and software developed by Data-
point and a new interface card devel-
oped for the model II. This card, to
be available in the second quarter of

1982, will be built by Texas Pecriph-
crals, a Tandy and Datapoint joint
venture in Midland, Texas, that has
been building 54 and 8-inch flop-
py-disk drives since last year.

The interface card will retail for
about $400 and will slip into an
existing slot of any model II. It gets
its efficiency and low cost from a
specially developed interface chip
(sec “Custom chip handles local net
interface™).

Tandy looked at several local net-
working possibilitics before selecting
Arcnet. Its investigators found that
the cost of attaching a single micro-
computer to a nctwork using, for
example, the DEC-Xerox-Intel
Ethernet protocol would be three to
five times as much as the Arcnct
interface card.

Others. Several independent local-
network vendors also offer interface
products [ Electronics, Aug. 25, 1981,
p. 119]. These include the Clus-
ter/One Model A from Nestar Sys-
tems, Inc. and Corvus Systems Inc.’s
Omninet, both available for Apple 11
computers. Nestar’s network inter-
face card is only $395, but it is for a
240-kilobit/s communications sys-
tem. Corvus’s Omninet Transporter
for its 1-Mb/s net costs $500.

Few commercial installations have
been made of these rclatively new
networks. Ethernet, though, has
been extensively used within the
Xerox organization, and a few other
special installations have bcen in
operation for a number of years. The
Xerox -820 can be connected to
Ethernet, but only through a so-
called Communications Server—a
$14,000 interfacc box from Xerox
that accepts many computers and
terminals. -Tom Manuel

Industrial

Chip readied for
factory networks

The ability to tie the elements of
industrial control systems into a
local communications network may
receive a big boost next spring if
Western Digital Corp., the Irvine,
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It's small, square and transfers
32 megabytes of memory faster than
anything. Motorola System 3000.

Motorola introduces the fastest. densest mass
memory storage system yet devised — System 3000.

Measuring only about 12~ high and 17~ wide. the
cage contains everything you need to custom-design
memory-intensive products without the time- and
cost-consuming headache and hassle of starting
from scratch.

The heart of 32 megabytes.

Each of the 16 available array cards contains 288
Motorola 64K dynamic RAMs. All timing and control
logic is condensed onto a single address/control card
(ACC) allowing maximum room for memory on each
card and increasing reliability due to decrease in
control logic duplication.

By simplifying the array card. the system's easier
to test and debug which provides distinct cost
advantages. And you don't pay for additional cor:trol
circuitry when cards are added.

Speed all at once.

The array bus handles timing signals and data line
communication for the cards ailowing the ACC to
parallel-read ail 16 cards at once making available 16
72-bit words in a single, 500 ns cycle. Sequential
accessing produces a 64-bit data word every 125 ns
onto the bus.
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Single-bit error correction and double-bit detection
on one card with pipeline registers allows 100 ns
transfer rate.

More than bits in a box.

By adding an MC68000 MP’U card into one of the
three user 1/0 slots. an intelligent memory system is
created to handle those data formatting tasks that
hinder the host system. By adding an emulator card.
any slow mechanical disk can be replaced with fast
semiconductor buffer memory. Any system requiring
1-32 megabyte memory at high data raies is a candidate.

We'll be announcing intelligent memory, disk
replacement and DISCACHE™ system enhancements
soon. Watch for them.

Now, contact Motorola Semiconductor Products,
Inc.. P.O. Box 20912, Phoenix. AZ 85036 or call
(800) 531-5118. toll-free, for state-of-the-art
System 3000 cata and your mass memory

Innovative systems
through silicon.

@ MOTOROLA INC.
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Calif., chip maker, has its way. The
company is readying a new control-
ler chip that could do for industrial
systems what Ethernet-like inter-
faces do for the office.

At a projected unit price of $150,
and-even less in quantity, the model
2840 could have a considerable
impact. At present, access to existing
networks, such as Allen-Bradley
Co.’s Data Highway and the Mod-
way system offered by the Modicon
division of Gould Inc. [Electronics,
Aug. 11, p. 88], requires board-sized
interfaces. With the new chip, these
boards could sell for between $500
and $600, well below today’s prices,
asserts Franz Zihlmann, director of
marketing for Western’s Telecom-
munications division.

Indeed, the chip has already
caught the eye of at least one net-
work manufacturer. “It’s a very
smart idea, if they can do it,” says
Odo J. Struger, director of engineer-
ing at Allen-Bradley’s Program-
mable Controller Systems division in
Cleveland. “It should create a lot of
activity among network designers.”

The 2840 uses a token protocol,
which passes messages from node to
node much as a baton is passed
between relay runners, instead of the
carrier-sensc¢ multiple-access
(CSMA) scheme used by Ethernet.
Token passing works much better in
the industrial environment, since the
collisions of messages inherent in
CSMA cause delays that cannot be
tolerated with process-control equip-
ment and processing machinery, says
Mark Stieglitz, Western Digital’s
local network program manager.

The 2840 has a data rate of 1
megabit per second and can support
up to 254 nodes. These nodes can be
up to a mile from the controller
before time delays become unwicldy,
Stieglitz says.

The chip itself is divided into three
microcontrollers, one each for serial
transmission and reception and the
third for handling algorithms, for-
matting, protocol and other chores.
The use of a separate microcontroll-
er to handle general tasks increases
the data rate by permitting parallel
processing. Transmission and recep-

Price of 32-bit minis hits new low

This time around, Perkin-Elmer Corp. made it not bigger and faster but
smaller and less expensive than any other 32-bit minicomputer on the
market. At $49,900 for a minimum configuration with 512-K bytes of memory
and 27 megabytes of cartridge-disk storage, the model 3210 is an entry-level
system in the firm's 3200 family. Yet it has better than half the performance
of the company's top-of-the-line 3240 system. Perkin-Elmer introduced its
first commercial 32-bit computer in 1974,

Additional main memory using 64-K chips is available at $15,900 for 1
megabyte, or $25,900 for 2 megabytes. The 3210 can have up to 4
megabytes of directly addressable memory on its 8-megabit/second direct-
memory-access bus. It is compatible with all Perkin-Elmer software, including
the Reliance transaction processing system and its recently introduced
version of Unix, the Bell Laboratories timesharing system [Electronics, Sept.
8, 1981, p. 34].

The price-performance ratio of this aggressively priced machine from the
company's Oceanport, N, J., Computer Operations Group puts it in a very
competitive position among 32-bit minicomputer vendors. For example, the
smallest VAX-11/750 system (512-K bytes of memory and two cartridge
disk drives) from Digital Equipment Corp., Maynard, Mass., costs about
$90.000, and a model 250-Il in a comparable configuration from Prime
Computer Inc., Newton, Mass., sells for about $66,000. A 3210 in a similar
configuration, which has a total throughput performance greater than the
Prime 250 and almost equal to the DEC VAX 750, is priced at $58,700.

With this low price being the starting point for 32-bit systems, Perkin-Eimer
expects to compete with the biggest 16-bit minicomputers as well. The larger
16-bit configurations from various competitors can easily cost from $80,000
to over $100,000, whereas prices for similarly configured systems using the
32-bit, higher-performance 3210 will range from $55,000 to $80,000. -T. M.
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tion are split to provide better diag-
nostics by allowing loopback testing,
Stieglitz explains.

Although the chip also controls
network initialization, addressing,
coordination, and other chores, it
does nced external processing assist-
ance. The 2840 pulls information
from memory in a predefined struc-
ture, which must be determined by
an cxternal processor; but it is possi-
ble to integratc the chip into an
industrial controller having excess
power without adding a scparate
microprocessor, Stieglitz says.

Next May. Production of the
2840, scheduled for late next May,
will come some six months after a
packet-switching chip, the 2501, first
announced by Western Digital two
ycars ago [Electronics, Aug. 30,
1979, p. 40], reaches production.
Samples of this chip were originally
sct to be available in late 1979, but
prototypes were not ready until April
of this year.

Apparently there were problems,
but Zihlmann maintains that they
arc all in the past and the 2840's
timetable—with first silicon in Feb-
ruary —is realistic.

The new control chip uses an
architecture similar to the 2501 and
retains some of its cells and circuit-
ry, but new logic has been added and
the firmware for the chip was com-
pletely rewritten. “We know we can
build [the 2840] since we built the
2501,” Zihlmann says. “We bit the
bullet on that.” -Terry Costlow

Fiber optics

Couplers simplify
data bus design

For senior engineer Steven L. Storo-
zum and his supervisor, stafl' engi-
neer Roger W. Uhlhorn of McDon-
nell Aircraft Co., a Disco bus is not
transportation to a dance palace but
the fiber-optic data bus they in-
vented for aircraft applications.
Their Distributed-Star Coupler top-
ology is significant because it does
not suffer from the power distribu-
tion problems of conventional de-
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Disco. Four-terminal optical data bus being studied by McDonnell Aircraft replaces single-
central-star topology (a) with a distributed arrangement that relies on four couplers (b).

signs that are based on single-
central-star or directional couplers.

When a single-central star fails, as
shown in (a) of the figure, the whole
bus distribution system is knocked
out. In operation, there also may be
intolerable port-to-port variations in
the optical power reaching each
receiver when the number of arms of
the star is large. With a bus based on
a directional coupler, port-to-port
variations will be excessive in a mul-
tidrop network and a single cable
break can cause the whole system to
go down.

Passive. The topology the St.
Louis, Mo., designers came up with,
unlike other designs, is completely
passive. It needs no expensive ampli-
fiers to restore signal levels since, in
theory, the distribution of the optical
power can be made equal from each
transmitter to each receiver. This is
true because Storozum and Uhlhorn
use a star-coupler configuration with
relatively few ports. Such ports suf-
fer less from differences in internal
transmission lengths and internal
signal losses.

The McDonnell designers—in the
electronic engineering technology
department—replaced the single-
central-star coupler with the simpler
couplers as shown in (b). The failure
of one or even two couplers does not
take the system down. In addition,
the arrangement uses much less
cable than the conventional ap-
proach. However, it does require
more connectors, which will cause

some additional signal losses, admits
Storozum.

According to Uhlhorn, the topol-
ogy can be expanded with few prob-
lems. For example, a design serving
nine remote terminals needs six cou-
plers. Power loss and signal variation
could be minimized if the couplers
are built in integrated pairs. The
practical limits to expansion of these
designs are set by the optical power
budget of the system; with too many
terminals, a receiver will just not
receive enough power.

Tests. Storozum and Uhlhorn
tested their concept with small-scale
models that were configured as illus-
trated. They used only commercially
available couplers, connectors, fi-
bers, light generators, and detectors.

Storozum concedes that the path
losses from each transmitter to each
receiver were not equal, a condition
they had hoped to be able to achieve.
The variation was small enough to
have proved the concept, he asserts.
He declines to give the actual num-
bers for power loss. This depends on
the components used in the test, he
points out, and the test was meant
only to prove the concept, not devel-
op an actual design.

The company is so satisfied with
the possibilities of the passive data
bus, one which cannot fail cata-
strophically, that Storozum and Uhl-
horn are moving on to implement a
full-scale bus. Still to be determined
by the McDonnell engineers are the
practical expansion limits in terms of
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the number of receivers and trans-
mitters, the data protocols needed,
and how the survivability of the bus
may best be applied in an aircraft
system. -Harvey J. Hindin

Instruments

New gear digitizes
100-MHz waveforms °

Although the concept of a program-
mable digitizing 100-megahertz os-
cilloscope has been announced be-
fore, the real battle in the market-
place is just beginning with the near-
ly simultaneous announcement of
the HP 19860, a digitizing version of
Hewlett-Packard Co.’s HP 1980
oscilloscope, and Data Precision
Corp.’s Data 6000 [Electronics, Sept.
8, p.205]. Both systems allow the
user to configure an oscilloscope-like
instrument that can digitize repeti-
tive waveforms using analog-to-digi-
tal circuitry having 3-decibel band-
widths of 100 MHz.

Digitizing waveforms received by
an oscilloscope is not a new idea, nor
is that of making the scope program-
mable. Such instrumentation dates
back to the early 1960s with sam-
pling oscilloscopes having 1-giga-
hertz bandwidths.

Opverkill. These instruments, how-
ever, represent bandwidth overkill
for the day-to-day measurements
encountered in most system design
and production environments. The
great bulk of the market is clearly in
the under-100-MHz range, as dem-
onstrated by the huge success of the
analog Tektronix 465 scope. With
the difference in bandwidth, there is
also a significant difference in pric-
ing, since fully configured 1-GHz
oscilloscopes cost well over $20,000,
whereas the HP and Data Precision
instruments are around $10,000.

The microprocessor has also made
a big difference between the new
wave of programmable scopes and
the old. In the gigahertz models, the
system central processing unit is
left to process the acquired data,
while in the HP and Data Precision
instruments, a microcomputer ma-
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nipulates the digitized data, leaving
an [EEE 488 host controller free to
handle the rest of the system.

Another key to the two designs is
the 100-MHz bandwidth a-d convert-
ers, which were not available in the
earlier instruments. This element
also differentiates the HP and Data
Precision offerings somewhat, in that
the HP 19860 uses 10-bit a-d con-
version to 100 MHz, while the Data
6000 uses 8-bit converters up to 50
MHz, going to 7 bits between 50 and
100 MHz. The Data 6000’s 100-
kilohertz plug-in uses 14-bit conver-
sion.

One plug-in. Both the HP and Data
Precision designs have room for only
one plug-in. This represents a bal-
ance between the multiple plug-in
approach of the nonprogrammable
Tektronix 7000 lab scope series and
fixed, monolithic designs. “The one
plug-in approach was strictly an eco-
nomic decision to avoid the extra
cost of multiple plug-in slots,” notes
Wayne Gutschick, product manager
for oscilloscopes at HP's Colorado
Springs division.

While the older programmable
scopes usually had no front-panel
controls at all, both the units from
HP and Data Precision, Danvers,
Mass., have gone to multiple-func-
tion, soft-key control to enhance the
ease of manual operation. Both
instruments offer versions of menu-
option selections and use alphanu-
merics to prompt the user in English
or another language. The HP oscillo-
scope also uses a single knob to vary
any desired parameter.

Less skill. The prompting feature
will probably figure most heavily in
the cost justification of these scopes
because it lowers the skill needed to
perform sophisticated measure-
ments. These scopes cost four times
the price of an analog scope with
equivalent bandwidth. However,
they can be justified by the increase
in throughput that comes with their
automated measurements.

Marketers also point out that
there is a shortage of highly skilled
technicians and that such personnel
are better used in the design labs
doing unique measurements and
devising the test sequences that will
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later be used by production workers.
Over time, the difference in labor
rates for the two kinds of workers
makes the new scopes the more eco-
nomical. -Martin Marshall

Al b
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Communications

Deregulation heats up
in courts, Congress

As the fall session for telecommuni-
cations litigation and legislation
opens, American Telephone & Tele-
graph Co. has won one and lost one
in separate Federal court rulings.
AT&T failed to win dismissal of the
Government’s antitrust suit, but it
won a decision that could lead to
expanded unregulated offerings.

And with the Senate moving to
consider S. 898 —a new telecommu-
nications act that would permit
AT&T to enter unregulated markets
for information processing equip-
ment and services through a fully
separated subsidiary, rather than
spinning off a new company—a new
heavyweight lobbying team joined
other industry groups seeking to get
the legislation modified (see “Tele-
Cause: a match for AT&T?”, p. 48).

AT&T lost its petition in Washing-
ton, D. C. Federal District Court to
have the Justice Department’s anti-
trust suit dismissed. Judge Harold
H. Greene concluded in mid-Sep-
tember that the prosecution has
demonstrated “that the Bell system
has violated the antitrust laws in a
number of ways over a lengthy peri-
od of time.”

The burden of proof, Green said in
a 74-page opinion, is on AT&T to
refute charges that its actions were
anticompetitive in the interconnec-
tion of customer-owned terminal
equipment, its treatment of competi-
tors in intercity services, and in its
equipment procurement,

Judge Green’s action dampened
AT&T’s enthusiasm over a ruling a
week earlier in the U.S. District
Court, for New Jersey, where Judge
Vincent P. Biunno held that nothing
in the antitrust consent degree by
AT&T in that court in 1956 pre-
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vented the company from offering
unregulated services through a sepa-
ratc subsidiary under the Federal
Communications Commission’s sec-
ond computer inquiry. AT&T had
requested the Newark court earlier
this ycar to consider the consent
decrcc in the light of the FCC ruling.

Narrow. The Biunno decision, the
first judicial construction of the con-
sent dccree since it was filed 25
years ago, is one of narrow scope, the
judge points out. It is limited to rul-
ing that the FCC rcgulatory decision
docs not conflict with the 1956 anti-
trust settlement.

However, the issue of whether the
FCC cxceeded its statutory authority
in the Computer 11 decision is pend-
ing before the District of Columbia
Federal Appeals Court, Biunno
notes, adding that those factual and
policy issues will be decided there.

“No decision is intended or made
on any issuc on dircct review in the
District of Columbia™ by his N. J.-
based court, Biunno wrote. But
AT&T says the decision mcans ‘the
company “may provide tclephone
switchboards, other customer-prem-
ises cquipment, and enhanced ser-
vices through a scparate subsidiary
on a detariffed basis.” The -D.C.
court moves next. --Ray Connolly

Solid state

Microcontrollers
expand their power

As manufacturers of industrial con-
trollers and electronic toys and
games become more familiar with
microcontroller chips like the
TMSI1000 4-bit unit from Texas
Instruments Inc., they are beginning
to demand more processing power in
thc same low-cost packages. Intel
Corp. is therefore expanding its 8-bit
offerings both upward—into very
high-speed 16-bit units—and down-
ward —into price-reduced 8-bit units
with more power than the 4-bit ones.
Early next year, the Santa Clara,
Calif., company will be offering a
spccial-purpose single-chip 16-bit
microcomputer that is not based on
any of its previous parts. The micro:
computer will have a very fast multi-
plicr and several peripheral in-
put/output circuits, and was de-
signed for industrial control. This
16-bit unit will compete with TI’s
9995 16-bit microcomputer.
Motorola Inc., on the other hand,
is concentrating on distributing pro-
cessing tasks with multiprocessor

Tele-Cause: a match for AT&T?

A big new barrier is being erected in front of American Telephone &
Telegraph Co.’s drive to enter new markets for information-processing equip-
ment and services through a separate subsidiary, instead of forming a new
corporation. The barrier is a new lobby that calls itself Tele-Cause. 1t says it
speaks for some 5,000 corporations representing communications users,
suppliers, and equipment makers. The chief legal counsel for Tele-Cause is
the former chaifman of the Federal Communications Commission, Dean
Burch. Now with the Washington law firm of Pierson, Ball & Dowd, he also
served as chairman of the Republican National Committee.

As the Republican Sendte leadership pushes for agreement on a position
on S.898—the bill that would deregulate much.of the nation's telecommuni-
cations industry and let AT&T form a fully separated subsidiary to compete
unfettered [Electronics, July 28, p. 42]—Tele-Cause was circulating 13 pro-
posed amendments to the bill. Chief among these is ohe that would require
minority public ownership in any new AT&T affiliate, thereby requiring it to
publish separate financial reports, plus another preventlng the affiliate from
owning its own transmission facilities over any given routes until the FCC
determines that there is effective competition. .

The names. of Tele-Cause members reads like a listing of companies on the
national stock exchanges. Examples include General Telephone & Electron-
ics, International Business Machines, International Telephone & Telegraph,
Control Data Corp., and Satellite Business Systems. - -R.C
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implementations by broadening its
6805 family of special-purpose pe-
ripheral circuits. These circuits at
present include an on-chip phase-
locked loop (6805T2), a zero-cross-
ing detector (6805P4), and an ana-
log-to-digital converter (6805R3).

Shrinks. On the low end is Intcl’s
new 8021H, which is a cut-price ver-
sion of the popular 8021 that can
execute a subset of the 8048 instruc-
tions. The 8021H has been shrunk
20% from a S-micrometer n-channel
MOS to a high-performance MOS, or
H-MOS-I1 unit, enabling it to be
squeezed into a 20-pin package after
lopping off an 170 port (thereby sav-
ing 8 pins). In addition, the 8021 is
being offered in an 11-megahertz
high-performance version, along
with the 8739H and the 8749H eras-
able programmable read-only memo-
ries.

The 8021H is aimed at applica-
tions that need more speed than 4-bit
designs can provide. It will compete
with TI's TMS7000 series, Nation-
al’s souped up 4-bit COPS series of
multichip solutions and parts from
Japanese companies like Matsushita,
Nippon Electric, and Oki. Intel will
also offer more complementary-MoOSs
versions of standard parts. It has 11-
MHz C-MOS 8039 and 8049 parts
and plans for an 8048 to follow next
year. -R. Colin Johnson

Instruments

Signal generator
opts for cavity tuning

To achieve IEEE-488 programma-
bility in signal gencrators, most
manufacturers have turned to all-
electronic designs, namely frequency
synthesis. But Marconi Instruments
Ltd., St. Albans, Herts., England,
has taken a different tack for its new
model 2017 signal generator.
According to Keith Elkins, execu-
tive vice president of the British
firm’s U.S. marketing group, Mar-
coni Electronics Inc. of Northvale,
N. J., others have basically chosen
the path of “synthesizing the signal
and then trying to clean it up.” In
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U.S. Patent No. 3.701.932 & U.S. Patent No. 4,179,722
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contrast, Marconi has chosen to stay
with the very clean output that is
directly achievable with an electro-
mechanical cavity-tuned oscillator.

Way down. With cavity tuning,
the 2017’s sideband noise at an off-
set of 20 kilohertz from the carrier
frequency is typically — 144 decibels
below the carrier level over a range
of from 5 to 500 megahertz, and it
rises to only —131 dB at the genera-
tor’s maximum output frequency of
1,024 MHz. In the midrange, that
noise figure is about 6 dB lower than
competitive units, such as the Fluke
6071A. The 2017’s price is the same
as the 6017A —$17,000.

Elkins also claims that the unit’s
frequency-modulation performance,
accurate to within *2%, is better
than the competition’s. However, the
tuning time for the unit is about 10
seconds, much slower than for syn-
thesizers but still much faster than
manually tuned units.

Anthony Rudkin, product manag-
er for signal generators, says the
company uses a motor with an iron-
free rotor controlled by an 8080
microprocessor to drive a pushrod
linearly into the cavity to adjust the
output frequency.

The microprocessor is also respon-
sible for housckeeping and control
functions, such as servicing the front
panel display, setting up the modula-
tion parameters for the various sub-
systems in the unit, and controlling
the IEEE-488 interface.

Hollow. Quite unusual is the low-
inertia design of the rotor. It is
wound of copper wire and is hollow.
Held stationary inside the rotor is a
magnet around which the rotor
turns. Rudkin describes the motor as
similar to a d’Arsonval movement or
a motor inside out.

The motor’s low inertia allows the
cavity to be set accurately and
quickly without overshooting the
desired frequency. To reduce over-
shoot as much as possible, the pro-
cessor directs the motor to run at full
speed until the output is within 0.5%
of final frequency. It then reduces
the speed until the frequency is with-
in 0.1%, at which point a phase-
locked loop takes over for the final
adjustment. -Richard W. Comerford
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New single-mode GaAlAs laser.
Only 15% more current at double
the temperature (25°C to 50°C).
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Near-field image and video analyzer intensity profile of RCA C86014E single spatial mode injection laser at 3.0 mW output power.

If you have demanding beam applications such
as optical disc, graphics or instrumentation, you'l
be interested in our
RECOMBINATION cgs;:‘ér C86014E solid state

7" | injection laser.

This constricted
double heterojunction
Cross section of double-dovetail | (CDH) GaAlAs  device
structure of the C86014E laser. | operates in a single
spatial mode. It's fabri-
cated in a double-dovetail structure (see dia-
gram) which provides a stable light source with
highly linear power output for an ex-
tremely accurate, pinpoint beam.
The source size is 3.0 x 0.7 um,; the
typical threshold current is 75 mA.

Threshold shifting due to ambi-
ent temperature changes is very
low. A typical threshold ratio is 1.15
for operation between 25°C
and 50°C. Thus, less power is
required and control circuitry
is simplified.

With low temperature depend-
ence and stabilized fundamental-
mode operation, the intensity pattern
is a single peak for directions, both par-
allel and perpendicular to the plane of
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the laser junction.
Typical beam
divergence is
12°x 35° full width
half power. The
operating mode
can be single-
longitudinal at
output powers
above 1 mW.
Type C86014E is
one of a growing family of RCA CW injection lasers
for fiber-optic communications systems,
non-impact printers, instrumentation
and information systems.

For further information—and appli-
cations assistance—contact your RCA
Sales Representative, or write RCA Solid
State Electro Optics Marketing, New
== Holland Avenue, Lancaster, PA 17604.

Or RCA, Buenos Aires, Argentina.
Brussels, Belgium. Sao Paulo, Brazil.

Sunbury-on-Thames, Middlesex, England.

Paris, France. Munich, W. Germany. Mexico

16 D.F., Mexico. Hong Kong.
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ALL PHOTOS BY NASA

These 64 missions are representative of the more than 100 launch successes
in which Sprague components played a vital role. The recent Centaur Achieve-
ment Award for supplying parts used in launch vehicle computers is typical of
the recognition Sprague Electric receives with continuing regularity. .

Sprague components are constantly selected for space, military, medical, and
industrial projects because of their reliability—a reliability substantiated by ex-

tensive and documented life testing, an integral part of manufacturing at THE MARK OF RELIABILITY
Sprague Electric Company, North Adams, Mass. 01247.

45G-1139

a subsidiary of GK Technologies



A FULL RANGE OF PRODUCTS...
A NAME TO RELY ON !

Daytime - Night-time - Thermal imaging

e Vidicons e Silicon-target vidicons e Pyroelectrictarget vidicons
o Nocticon® L3 TV tubes @ Supernodticon® L3 TV tubes.
Potted, integral-coil, and ruggedized models available. °

THOMSON-CSF
COIVIRONENIES

THOMSON-CSF COMPONENTS CORPORATION £(ecrroON TUBES DIVISION

750 BLOOMFIELD AVENUE - CLIFTON NJ 07015 - TEL.: (1.201) 779.10.04 - TWX: 710 989.7149

BRAZIL GERMANY 1YALY SWEDEN
THOMSON-CSF THOMSCN.-C57 THOMSON-CSF THOMSON-CSF
COMPONENTES DO BAUELEMENTE GmbH COMPONENTI KOMPONENTER

BRASIL Ltdo MINCHEN (37" 75.10.84 ROMA (6) 638.14.58 & ELEKTRONRUOR AB
SAO-PAULO (11) 542.47.22 UNITED KINGDOM SPAIN STOCKHOLM (8) 22.58.15
FRANCE THOMSON.-C5F THAOMSON.-CSF JAPAN

BOULOGNE -BILLANCOURT COMPONENTS AND COMPONENTES THOMSON.CSF
THOMSON-CSF MATERIALS Ltd Y TUBOS S.A. JAPAN K K.

DIVISION TUBES ELECTRONIQUES  BASINGSTOXZ|{(256) 29.155 MADRID (1) 419.88.42 TOKYOQ (3) 264.63.46

Circle 54 on reader service card TEL. : (1) 604.81.75
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VCR sales boom
continues, says EIA

Air Force seeks
more countermeasures
for air-traffic radar

Univac to upgrade
ARTS Il for FAA

Army to unify
communications,
computer groups
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Washington newsletter

Retailers still can’t get their hands on enough video-cassette recorders as
the market continues to boom. Sales to retailers climbed nearly 75% in
August, to almost 99,000 units, according to the Electronic Industries
Association. That put VCR sales for 1981’s first eight months at more than
730,000—85.5% ahead of last year’s. The EIA also increased its 1980
figures for color TV sales by 6.7% to nearly 10.9 million units after
determining its earlier figures were understated. The EIA says that August
color TV sales this year continued to rise by 5.7% to more than 886,000
units, putting total color sales for the first eight months at more than 6.8
million sets, or 6.7% more than last year—despite the upward revision for
1980. A 13.3% drop in August monochrome receiver sales, however, had
little impact on this year’s total monochrome sales, which are still 9.4%
ahead of the 1980 level at more than 3.5 million units.

The Air Force wants to upgrade the Raytheon AN/GPN-22(V)-—
precision approach radar known as HI-PAR by giving it an electronic
counter-countermeasures capability. Officials at the Air Force Systems
Command, Andrews AFB, Md,, say bids to modify two HI-PARs for testing
are being sought from General Electric, Raytheon, and Sperry Univac.
The Electronic Systems division, Hanscom AFB, Mass., is handling the
procurement for the high-density air-traffic-control radar system. Tests of
the winning bidder’s ECCM modifications to the system will be conducted
at Eglin AFB, Fla.

The Federal Aviation Administration is moving, albeit slowly, to upgrade
its automated radar terminal systems, known as ARTS IIl. A three-year
design and development contract worth $4.8 million has been awarded to
the system’s original developer, Sperry Univac’s Defense Systems division
in St. Paul, Minn. After completion and evaluation of the sole-source
award, the FAA will move to procure the upgrades for as many as 60
major U. S. airports. Among the improvements designed to reduce the
number of tasks now performed by controllers will be a much-needed
backup capability when a system computer fails or is shut down for
maintenance. However, the backup will only provide aircraft identifica-
tion, altitude, and ground speed —not tracking capability, the FAA says.
Also scheduled for development is the capability for ARTS I1I to display
information from multiple radar sites.

The Army is drafting plans to create a new Automation and Communica-
tion Command, integrating the functions of the Army Communicatons
Command at Ft. Huachuca, Ariz., and the Computer Systems Command
at Ft. Belvoir, Va. Responsibility for the plan has been assigned to Ft.
Huachuca by Army headquarters at the Pentagon, where the two func-
tions were intitally integrated at the command staff level in 1978 under
the assistant chief of staff for automation and communications. The new
unified command will pull the two functions together below that level
because of their increasing interdependence, the Army says. Timing for
establishment of the new command and the location of its headquarters
have yet to be determined.
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Washington commentary

The threat of DOD’s new economies

It’s time to put into perspective the cuts in
military outlays proposed by the Reagan
Administration earlier this month and the even
larger reductions being urged on the President
by his own Republican leaders in the Senate.

When reports of military spending reductions
surfaced, David Stockman, Director of the
Office of Management and Budget, pushed for
a $13 billion rollback in the fiscal 1983 defense
budget that goes to Congress next January
[ Electronics, Aug. 11, p. 50]. In addition, Stock-
man was promoting further reductions of some
$20 billion in the two following years. But
Defense Secretary Caspar W. Weinberger, an
old Reagan friend, was able to capitalize on the
President’s announced commitment to rearm
the U. S., and the proposed reductions in outlays
were held to $13 billion over three years begin-
ning with fiscal 1982, starting next month.

As Weinberger’s victorious compromise now
stands, Congress will be asked to cut outlays—
actual dollars spent—by $2 billion in fiscal
1982, followed by reductions of $5 billion in
1983 and $6 billion in 1984. That will leave the
Pentagon with total budgets for those respective
years of $181.8 billion, $214.9 billion, and
$242.6 billion.

On Capital Hill, however, there are other
views that could foil the Reagan plan. As the
Administration secks to cut another $20 billion
from overall Federal spending in fiscal 1982,
even Senate Majority Leader Howard Baker
(R., Tenn.), is saying that a $2 billion defense
cut in the coming year is not enough if the
Congress is to squeeze more blood from social
programs. Baker wants at least a $5 billion
military spending reduction in fiscal 1982. Most
Democrats, looking toward next year’s elections,
are saying little publicly, but their pleasure in
the President’s dilemma is obvious.

The realities for procurement

Whatever the ultimate outcome of the latest
military numbers game, the reductions hardly
warrant such early hysterical judgments as
those of James R. Schlesinger, who served dur-
ing the Nixon Administration as acting budget
director, Secrctary of Defense, and Director of
Central Intclligence. Claiming that Reagan
faces a budgetary Dunkirk, Schlesinger argues
that “the great rearmament boomlet of 1981 is
over. A morc rational assessment would be that
while the dcgree of growth will be admittedly
slow, military spending—particularly in elec-
tronics —will remain nonethelcss enormous.

Indeced, there has been much skepticism with-

in both the military and industrial communities
that the original Reagan defense spending pro-
jections represented overreaching and were
beyond the nation’s industrial capacity —partic-
ularly when high interest rates discourage capi-
tal investment to meet the buildup [Electronics,
June 30, pp. 58, 88].

Reassessing priorities

What is more troubling, however, is where the
cuts will come from and what their impact will
be on national security, not corporate profits.
But budget line items —the MX intercontinental
missile, a new manned bomber, and moderniza-
tion of the missile-launching nuclear submarine
force—have large constituencies on Capital
Hill, and most such programs can be considered
safe. But that cannot be said of such areas as
command, control, and communications, or
operating and maintenance, or munitions and
manpower. The oMB’s William Schneider Jr.,
associate director for national security and
international affairs, says C* may be least vul-
nerable to cutbacks because “the deficiencies
are so glaring in the military’s aging networks.”

Yet Schneider suspects that other areas of
modernization, including O&M as well as force
mobility, are the most likely targets for cuts.
Others who heard Schneider’s estimates at a
mid-September conference of the American
Institute of Aeronautics and Astronautics in
Washington, D. C., not only concur but see cuts
in munitions stockpiles and some manpower
reductions as well. “These can be done quickly
and effectively,” said one Army official private-
ly, “and they will also hurt us like hell.”

Recalling the long-standing complaint of
Gen. Edwin C. Meyer, Army chief of staff, that
he is operating with “a hollow army,” the official
noted that any cuts in manpower, munitions, or
operations “will reduce readiness even further.”
A senior naval aviation officer echoed the com-
plaint, arguing that “the increasing number of
carrier flight-deck accidents is a direct product
of our inability to fly more training missions.”
Constraints on aviation fuel use and aircraft
missile firings in training “are not only false
economies,” he argued, but “they are seriously
damaging our pilot reenlistment rates and mis-
sion capabilitics.”

These are representative of the fears of the
nation’s weapons systems users, not their build-
ers. Their fears are valid. And they deserve a far
higher priority than they have received from the
Congress as it moves to reconsider the econo-
mies of military spending. -Ray Connolly
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Use our 5C IC opto-switch

l'

(2x actual size)

Versatile Sprague Type ULN-3330Y Integrated Circuit Optoelectronic
Switch eliminates the high cost of discrete components.

This optoelectronic switch is a complete sys-
tem in a single, 3-lead clear plastic TO-92
package. It includes a silicon photodiode, low-
level amplifier, Schmitt trigger, output driver,
and voltage regulator. The ULN-3330Y switch
is designed for ON-OFF light applications
where passing objects break a light beam (to 3

kHz or 180,000 rpm). It is also useful for opera-
tion at a precise light level and is recommended
for applications where a light threshold sensor is
required. This low-cost switch features an inter-
nal latch to provide hysteresis and eliminate
chatter or hunting. An open collector output
driver will switch loads up to 50 mA and 15 V.

*In production quantities. Less than 20% the cost of anything comparable.

Sprague World Trade Corp. —3, Chemin de Tavernay, 1218 Geneva, Switzerland. Tel. (022) 98 40 21

Sprague France S.A.R.L_—2 ave. Aristide Briand. F-92220 Bagneux, France. Tel. 6 55 19 19

Sprague Electric (U.K)) Lid. —Salbrook Road, Salfords Redhill, Surrey RH1 5D2, England. Tel. Horley 5666
Sprague Elektronik GmbH —Darmstadter Landstr. 119-125, 6000 Frankfurt/Main 70, Germany. Tel. 0611-6055-1

Sprague Benelux—B.P. 104, B-9600 Ronse, Belgium. Tel. 055-21 53 02

Sprague ltaliana S.p.A. —Via G. de Castro 4, 1-20144 Milano, italy. Tel. (02) 498 78 91
Sprague Scandinavia AB—Invernessvagen 6, S-182 76 Stocksund, Sweden. Tel. 08-85 02 20
Semicaps —Gammel Kongevej 148, 5 DK-1850 Copenhagen, Denmark. Tel. 01-221510

Field Oy —Veneentekijantie 18, SF-00210 Helsinki, Finland. Tel. 90-69 22 577

Racom Electronics Co. Ltd. —P.O. Box 21120, IL-Tel Aviv, Israel. Tel. 03-45 31 51

Bianchi 8.A. —Apartado 220, E-San-Sebastian, Spain. Tel. 943 36 20 45

455-0115V2R2

SPRAGUE

THE MARK OF RELIABILITY
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Burroughs SELF-SCAN displays provide bright, easy-
to-read alphanumeric readout that will enhance the
saleability of your product. Over one-quarter million
have been built into everything from word processors
to data terminals to paint matching machines.

And now they're easier than everto use. Optionally
available microprocessor-based controllers save you
most of the time normally spent to “‘design-in”

IR, a display.
A R Giveyour
4 SR _mrvapm-w SSyeethymy < product

|~ - ——  the visual

excitement and dependability of SELF- SCAN dispiays.

You'll benefit from each of these features:

® Thin cross-section (under 2 with electronics) to
keep your product’s design efficient and low-cost.

® Neon-orange characters are uniformly bright,
flicker- and distortion-free, easy-to-read in high
ambient light and at night without eye strain.

® Easy interface with microprocessor-based systems.

® Any of over 100 languages can be o
displayed with many ( @y \\\
special effects Y A
{such as e

word blinking).



visual superiority

now availoble with microprocessor control.

® Low power requirements, low heat buildup. Add the visual excitement of SELF-SCAN displays to
® Fewer connections required than with other displays. your product. Call or write far specifications today.
® Long service life even where vibration, temperature Burroughs OEM Marketing,
and high humidity are present. Burroughs Place, Detroit,
® No danger of implosion or X-ray radiation. MI 48232, (313} 872-8031. In
Europe, Langwood House, High
Choose from our complete line. SELF-SCAN displays Street, Rickmansworth,
are available in 16, 32 and 40 character single line Hertfordshire, England.
panels plus 240 and 480 characters muliti-line panels. Telephone: 09237-70545.

Burroughs

Circle #264 for general information Circle #59 for detailed specifications



Microelectronics starts with 7
Asin Zeltron.

Founded in 1977as an entrepreneurial effort within the ZANUSS| group,
ZELTRON quickly established a reputation in Europe as a firm
providing reliable and innovative products and services in microelectronics.

From our three development laboratories in Northern ltaly, we serve both the Zanussi group
and other clients throughout Europe with special services and products:
Microprocessor-based product development-Component testing & qualification
Automatic test equipment -Production automation systems
Sensor &transducer development-Custom designed IC's-Real-fime software.

For reliability and innovation in microelectronics, start with ' 2"

ZELTRON Start with ZELTRON. é

ISTITUTO ZANUSSI PER L’ELETTRONICA SpA ZANUSSI

33030 Campoformido (UD) ITALY - Via Principe di Udine, 66- Tel. 0432 /69652-3 - Telex: 450365- 20122 Milan Viale Bianca Maria, 45- Tel.02./709176 - 795802.
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Internationa!

- IBM Japan fights back
from second place: page 74

The good chips on a §32-chip wafer like this one could soon be
configuring themselves into a spiraling data-f ow computer: page 73
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Especially suitable for discerning
microcomputer and professional mainframe
users, the Bryans Computagraph models are
intelligent, microprocessor-based A3 digital
graphics plotters.

The ""Computagraph Multicolor’’ A3 plotter
features a rotating pen head which facilitates
plotting in up to 6 different colours under
software control, these are eminently suitable
for OEM applications. The Computagraph
provides fast, high-quality plots, with a
resolution of 0.1mm. There’'s a simple

Circle 41 onreader service card

Choice of 6-colour or
single colour models

instruction set featuring ASCll characters, as
well as a full alphanumeric set plus symbols
totalling 112 characters.

With the Bryans Computagraph models, you
have a choice of interfaces — IEEE-488 1978 or
RS232C/V24. Although the unitis primarily
designed to accept digital data, the
Computagraph is unique in featuring a facility
for plugging-in analogue modules.

A model is also available with Chart Advance
facilities. Write or phone for the
Computagraph leaflet —today!

s

Bryans Southern Instruments Limited
Willow Lane, Mitcham, Surrey, CR4 4UL,
England. Tel 01-640 34390 Telex 946097
Registered at London, England No 348627

| INSTRUMENTS
'!g*"”‘%ll DIVISION

*TM Computagraph is the trade mark of
Bryans Southern Instruments Ltd.
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Japanese agency
to promote
software work

Many opto-electronic
functions fit on
single chip

Hitachi puts 64-K
in plastic . . .

. . . joins
gate-array sellers
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International newsletter

Now that Japanese computer hardware has caught up, Japan’s Ministry of
International Trade and Industry is turning its attention to software, which
most experts agree lags behind the U.S. levels. On Oct. 1, MITI’s
information technology promotion agency will open a software technology
center funded at $1.7 million for its first six months of operation. The
Tokyo-based center will play host to engineers from industry, government,
and academe, who will work on about three projects at a time, each lasting
two-and-a-half to four years. Results will be open to all comers. Among
topics being considered for initial research and development are computer-
aided design and microcomputer languages.

Most of the device functions needed for the realization of opto-electronic
integrated circuits have been realized on a single test chip by Plessey Ltd.’s
Allen Clark Research Centre, Caswell, Northants. Light generation, detec-
tion, guiding, and electronic processing functions are performed by light-
emitting diodes reverse-biased for detection and by gallium-aluminum-
arsenide slab waveguides working with gallium-arsenide field-effect tran-
sistors and resistors. Such components could be configured into single-
chip transmitters, receivers, repeaters, opto-isolators, and electro-optical
processors—although devices have not so far been interconnected. To
optimize material states for each type of device, a GaA1As heterostructure
layer is grown epitaxially on a semi-insulating GaAs substrate.

On Oct. 1 a new 64-K dynamic random-access memory in a plastic
package will come on the market from Hitachi Ltd. It will be compatible
electrically and pin for pin with the company’s earlier 64-K RAMs, which
come in Cerdips and ceramic packages. A new chip was needed, partly
because it had to be narrower to fit into the slightly smaller space inside
the plastic package and partly because it had to be able to resist alpha
particles without being coated with a plastic (polyimide) incompatible
with the package material. Changes to the chip include optimized dummy
cells and an increase in memory cell capacitance from 60 to 90 femtofa-
rads. According to a Hitachi design engineer, its soft error rate is two
orders of magnitude below that of the earlier chips when uncoated. The
firm says that by year end it expects to be shipping 700,000 64-K RAMs a
month, 10% to 20% will be the lower-priced plastic-packaged variety.

Hitachi Ltd. is now the fourth manufacturer of gate arrays in Japan that
will sell to outside customers. It has started sales of both 1,200-gate
complementary-MOS arrays and 400-gate low-power Schottky TTL arrays,
both initially in Japan only. The C-MOS arrays, which are made with a
3-um process, have a typical propagation delay of 5 ns per gate and a
power dissipation of 0.2 mw at 10 MHz,. The Schottky TTL arrays have a
typical propagation delay of 2.5 ns per gate and a power dissipation of 2.4
mW per gate.

Moreover, in October Hitachi will kick off sales of advanced low-power
Schottky packages —initially four gates and two flip-flops—that are fully
compatible with Texas Instruments’ new series. The devices, which feature
a propagation delay of 4 ns at a power dissipation of 1 mW, operate over
the temperature range of —20° to + 75°C.
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Deflection yoke
clarifiles TV image

Two ICL machines
aim at local nets

Swiss post office
taps SEL for
videotex gear

LCD achieves
strong contrast

Addenda

International newsletter

The world’s largest entertainment electronics producer, Philips Gloeilam-
penfabrieken NV, is offering samples of a deflection yoke that sharpens the
picture received by color TV sets using the company’s 30AX tube. The new
yoke contains an auxiliary coil to which is applied modulation information
in the form of transients selected from the video signal. The coil thus
produces an additional deflection field that varies the tube’s horizontal
scanning velocity in such a way as to sharpen the video image’s edges.
According to the Netherlands-based company, a minimum design change
is needed to equip a 30AX system with the new AT1271 yoke, which costs
only $3 to $4 more than its forerunner, the AT1270.

ICL Ltd., Britain’s computer heavyweight, is fleshing out its networking
strategy with two small computer systems both of which can be incorpo-
rated in local networks. First, ICL is to manufacture and market under
license from Three Rivers Corp. of the U. S., its Perq—a power micro-
coded minicomputer with advanced graphics and an Ethernet interface
that is targeted at scientific and engineering applications. Second, to be
launched next month is ICL’s DRS 20 Distributed Resource System, a
family of processors developed at its Utica, N. Y., facility, whose smallest
member is an 8-bit work station. DRS 20 will use -a simple 1-Mb/s local
area network called Microlan.

For its future telephone-based videotex service, Switzerland has come out
in favor of the videotex exchanges that the West German ITT subsidiary
Standard Elektrik Lorenz AG has developed and that the West German
post office will use for its videotex service. Swiss postal authorities have
been conducting nonpublic videotex trials since 1979, using a British trial
system. Last year, eight European communications houses submitted
proposals for the exchanges to the Swiss post office, and Stuttgart-based
SEL came out the winner. Public videotex trial services, with about 2,000
subscribers, will start in Switzerland in 1983.

Britain’s Standard Telecommunications Laboratory in Harlow is using a
phase-change effect in a black dichroic dye to fabricate a black and white
liquid crystal display with a printlike contrast strong enough for even
avionics use. A prototype display has been formed on a 3-in. n-channel
MOs wafer incorporating the drive electronics for a 40-by-40-element
matrix measuring 36 mm (1.4 in.) on a side.

Sweden’s two television and consumer electronics makers, Luxor and
Svenska Philips, are talking about possible production and marketing
cooperation. Each company has about 30% of the Swedish Tv market and
25% of the hi-fi market but is losing money in both areas. . . . A
high-speed laser printer capable of 14,100 lines/min at 8 lines/in. has
been jointly developed by Fujitsu Ltd. and Toray Industries Inc. and will
rent for $8,300 month under a three-year lease. . . . The U. S. Armed
Forces in West Germany have put into operation the first of more than
130 digital telephone switches that a West German consortium headed by
Siemens AG are building as part of the European Telephone System, a
$100 million military modernization project.
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When reliability is imperative.

Where conditions demand the ultimate in power supply
dependability, Abbott has been the outstanding choice
for over 20 years. The “V"” Models (60 Hz to DC) offer
you this proven reliability plus many important features
that make them ideal for exacting military applications
where MIL-STD-810C performance is called for.

ENVIRONMENTALLY PROTECTED. Hermetically
sealed and encapsulated to meet the severe environ-
ments of humidity, salt spray, sand. dust, etc.

SHOCK RESISTANT. Encapsulation protects unit from
shock and vibration. Case is strong, copper-plated steel.
LOW EMI/RFI. Exceptionally low noise, these units
meet the EMI and RFI requirements of most systems.
WIDE RANGE. 140 standard “V" Models ate available
with outputs from 5 VDC to 59 VDC and 5 to 240 watts.
ENGINEERING SUPPORT. Abbott factory-direct sales-
men are electrical engineers and provide professional
help in solving your particular power source problems.
In addition, our application engineers are experienced
electronic system designers. This team is available to
assist you in making the proper power supply selection.
SERVICE AFTER SALE. Abbott service does not end
with delivery. Our application and customer service
engineers make sure our products function success-
fully in your application, Another good reason to
specify Abbott. Abbott Transistor Laboratories, inc.,
Power Supply Div., Western Office: 5200 W. Jefferson
Blvd., Los Angeles, CA 90016. 213/936-8185. Eastern
Office: 1224 Anderson Ave., Fort Lee, NJ 07024,
201/224-6900.

SEND FOR NEW FULL LINE CATALOG.
1,355 MODELS

Electronics /September 22, 1981

69,700 HRS. MTBF.

IN NAVAL SHELTERED ENVIRONMENT
Calculated according to MIL HDBK 217C at 50°C.
Each Abbott Power Supply undergoes no less than 41
inspections and tests including critical testing of all
incoming materials and components per MIL-STD-105D,
exhaustive mechanical and electrical testing, and a
severe hermetic seal pressure immersion test. Qur
workmanship standards and quality assurance program
have qualified Atbott for many applications requiring
MIL-STD-454.

abbott

MILITARY POWER SUPPLIES
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The practical 8-pen 4662 ,
Option 31 Plotter by Tektronix |




b4

g

As your plotting needs
change, the 4662 keeps changing

automatically!

The new 8-pen

turret option: one
more reason why the
Tektronix 4662 is one
small plotter you won’t
outgrow. With the 4662,
you automatically start
off with more choices of
plotting styles than on any
other B-size (11" x17";
279mm x 432mm)
plotter: Choose paper,
Mylar® or overhead pro-
jector film. Select from
nine colors and three

pen types, including hard-
nib, fiber-tip, and fine-line
wet-ink pens for drawing
multiple plots on a single
page.

Add the new Option 31
turret, and you can pre-
load all the pens you
need for the most color-
ful or complex plot. The
4662 picks whatever you
choose. Automatically.

Present 4662
owners can keep their
plotters and still keep
current, because the
8-pen turret is easily
retrofitted in the field.
Adding just a few lines
of code is all it takes
to implement the conve-
nience of automatic
pen changes to existing
programs!

That's typical of
Tektronix, where equip-
ment is designed to
be dependably perma-
nent. That's why both

RS-232-C and GPIB inter-

faces are standard on
the 4662 —so you can
change processors with-
out extra expense. And
why we've already made
additional memory

available to 4662 owners.

If you're in the
market for a practical
plotter, makeit a
permanent plotter.
That makes it a Tektronix
plotter, automatically!
For more information on
the 4662 Option 31, call
1-800-547-6711 (in Ore-
gon, 1-800-452-6773),
or contact your local
Tektronix Sales Engineer.

Tektronix, Inc.
Information Display
Division

PO. Box 4828
Portland, OR 97208
Tektronix
International, Inc.
European Marketing
Centre

Post Box 827

1180 AV Amstelveen
The Netherlands

THE GRAPHICS
STANDARD

Tektronix

COMMITTED TO EXCELLENCE
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Introducing the 16K static RAM
that's seen the light.

Component level redundancy with
laser-blown polysilicon links. Smaller
die size. High speed and superior
performance. This is just part of the
story behind our new MK4167 static
RAM.

The MK4167 has a JEDEC-
proposed, standard 20-pin configu-
ration. It's organized as 16K x 1. Has
fast 55ns access and cycle times.
Low 120ma active and 40ma stand-
by currents. A single +5 volt power
supply. It has speed, low power,
reliability — everything you've been
looking for in a 16K static RAM. So,
we could have stopped there,

But that's not Mostek.

On top of its other features, we
designed the MK4167 to satisfy high
volume demands. We enhanced
manufacturability and lowered cost
with smaller die size and redundan-
cy. Redundant columns are used to
replace non-functional bits, result-
ing in significantly higher yield per
wafer.

LASER PULSES VAPORIZE LINKS

We use laser pulses to open poly-
silicon links and select redundant
columns within the circuit. This
technique completely isolates the
non-functional bits. Mostek is one




UNITED
TECHNOLOGIES
MOSTEK

of the pioneers of this state-of-the-
art process.

The MK4167 has the ideal organi-
zation, speed, and power characteris-
tics for a broad range of applications,
including main, buffer, cache, and
control storage memories. With its
superior performance, high density,
and low cost, many new applica-
tions for this device are possible. So,
once you've designed it in, you will
need a supplier you can depend on
to deliver next week. And next year.

That's Mostek.

Send for more information on the
MK4167. Write Mostek Corporation,
1215 West Crosby Road, Carrollton,
Texas 75006. Or phone (214) 323-6000.
In Europe, contact Mostek Interna-
tional at (32) 2.762.18.80. In the Far
East, Mostek Japan KK (03)-404-7261.

Polysilicon
Link (opened) Oxide

e |

Metal Oxide Covering
Unopened Polysilicon Link

Scanning Electron Micrograph of a
polysilicon link which has been
opened to select a redundant col-
umn. The link was vaporized by a
precision laser pulse.

© 1981 Mostek Corporation
Circle 68 on reader service card
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Now you can design an integrated circuit.
Let Exar show you how Semi-Custom works.
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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 witk: 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.

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

o T

Name _ _ I

Street S - _
City/State/Zip — B _ —
Phone ___ _ R R

My applicationis: S

|
|
|
|
|
l
| Company _ _ S
|
|
|
I
|
|

| Exar, 750 Palomar Avei,ASunnyvale, CA 94086

Master-Chip is a trademark of Exar Iategrated Systems. Inc.

For semi-custom. custom or standard integrated circuits . . . Exar has the answey.
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'50_ CM 05 ™ When we developed the
= 150-CMOS process at
THE HIGH SPEED  ..cess’
» developed a
LOW POWER ;:c.:ios
We ensured that
REVOL UTIO applications for the
= technology were kept
foremaost in mind-every step of the way.

Design Philosophy? Right from the start we
made sure that our integrated circuit designers
were exposed to the system environment,
not just the component environment. In
developing worldleading PABXs this perspective
allowed Mitel Semiconductor to develop
integrated circuits with well thought out
general purpose interface capability.

Quality and Reliability? Our 1SO-CMOS
production technique and our quality assurance
screens are based on MIL Standard 883 Test
Methods and Procedures. Every ISO-CMOS
device is hermetically packaged and 100 percent
burned in. 50 1S0-CMOS quality and reliability is
built in at the start of the process and is maintained
through to completion.

Availability and Capacity? Mitel Serniconductor
products are being marketed world-wide.
with a supporting network of sales offices
and distributors. In addition to a continuing
expansion of manufacturing capacity by
Mitel Serniconductor, Mitel 150-CMOS devices
are now sgurced under licence by three major
manufacturers. making our products and
process the number one multi-sourced choice
for new designs.

ISO-CMOS. It has created a revolution in the
telephone, PABX and digital logic markets based
on a capability for high speed. low power and
high density. The continuing evolution of this
superior technology is assured by the ongoing
commitrment by Mitel to the process.

vapox_Auminum  'S0-CMOS TOPOLOGY

N

Discover what Mitel Serniconductor can do
for you. by contacting your local Mitel sales
office.

' . al
Shown hece'ls a section of the MTBB65 DIMF Fiiié,_
’. h magmufied 1. 300 times. a

N o

MITEL SEMICONDUCTOR

United States: 2321 Morena Bivd.. Suite M. San Diego, California, U.S.A. 92110. Europe:  33/37 Queen St.. Maidenhead, Berkshire, England SL6 INB
Telephone (714) 276-3421. TWX: 910:335. 1242. Telephone 0628-72821. Telex: 51-849-808.
PO. Box 17170, 600 West Service Road. Bredgade 65A. 2nd Floor, 1260 Copenhagen K. Denmark
Bulles Internationat Airport, Washington, D.C.. U.S.A. 2004I, Telephone (01) 134712. Telex: 19502.
Telephone (703) 661-8600. TWX: 710-995-0026.
Canada: PO.Box 13089. Kanata. Ottawa, Ontario. Canada k2K 1X3. Asia:  TST PO. Box 98577, Kowloon. Hong Kong.
Tetephone (613) 592-5280, Telex: 053-3221. TWX: 610-562-8529. Telephone 3-318256. Telex: 3423S.

Counah: 1981 Mice Corparaton” BUILDING BETTER COMMUNICATIONS
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Wafer prepares

to turn itself

into a computer

by Kevin Smith, London bureau manager

Self-testing chips link up with

neighbors on wafer into

a spiral of devices capable of

forming a data-flow computer

Though the past decade or so has
seen many attempts to integrate an
entire system on a wafer, only the
occasional huge memory has ever
left the laboratory. But now a tech-
nique for linking up a distributed-
logic system on a wafer is ripe for
commercial exploitation, says J.
Malcom Wilkinson, manager of
electronics and new tech-
nology at Burroughs Ma-
chines Ltd.’s Cumber-
nauld, Glasgow, Re-
search Centre.

The approach uses ab-
solutely conventional
semiconductor produc-
tion techniques with no
new production wrinkles
to iron out, as in fusible-
link and Texas Instru-
ments’ 1967 discretion-
ary wiring approaches.
Instead, the circuitry is
virtually self-testing and
self-configuring —it
builds itself into a spiral
of several hundred good
chips under the control of

DNE OF

Burroughs researchers derived
their system from a patent of theo-
retician Ivor Catt (see “Configuring
a processor on a wafer,” p. 74). They
are the first to produce a batch of
working wafers using the approach,
though there have been computer
studies of it and one actual wafer-
scale attempt [Electronics, March 2,
1978, p. 48].

The slices are relatively simple,
intended only to demonstrate feasi-
bility, and comprise 532 identical
memory cells, cach with its own test-
ing and interconnection logic. Each
80-mil-on-a-side chip site incorpo-
rates a 320-bit shift register designed

to operate at 2 megahertz. The area
per bit is 9 square mils, so there is
plenty of room for optimization.

A first batch of 3-inch wafers,
processed at Burroughs’ San Diego
plant, worked first time with what
Wilkinson calls “acceptable yields.”
Earlier computer simulations indi-
cate these should be better than
65%—350 good chips in terms of
Burroughs’ wafer. However, Wilkin-
son predicts that a fully optimized
design, using an n-channel MOS pro-
cess with 3-micrometer, instead of
5-um, design rules would put 1.6
million bits of usable serial data stor-
age on a 4-in. wafer. Since typical
power dissipation is 8

—m—

.l watts, air cooling proves
adequate.
Sensible. A colossal

e

CHIP
GDOD ~N

scgmented shift register
of 1.6 megabits might at

N

first sight seem an odd
system to integrate. But

CHANNEL FOR
POWER TRACK ————p.

] the addition of just a lit-
tle extra logic to every
cell converts this dumb

BAD CHIP ——_|

serial memory into an
extremely powerful dis-

4

tributed-logic system.
Wilkinson is not pre-

e

pared to discuss Bur-
roughs’ possible applica-
tions of it, but these can

be inferred from Catt’s
patent. In a simple serial

FOUR
STARTING
SITES

an external processor.
When the first chip pas-
ses functional testing, it

T T

}____.__qu_

memory, both send and
receive ends of the spiral
terminate on a chip site

T~

addresses a neighbor and,
if it also proves good,

TTITTITT

at the wafer’s edge, cre-
ating a segmented shift

links onto it—but other-

register down which data

wise it tries another
neighbor until it finds a
good one.
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Purposeful. The start of a chain of good chips, this spiral rejects dead
ends due to bad chips, crosses power tracks via diffused underpasses.

is slowly streamed. Extra
control lines, traversing
every chip, add intelli-
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Configuring a processor on a wafer

Ninety percent of the cost of a digital integrated circuit arises at the stage of
dicing, testing, sorting, packaging and bonding, and final testing, according
to British electronics theoretician Ivor Catt. His cost-cutting idea, which also
improves component density and reliability, was to work out a distributed-
processing architecture that lends itself to integration at the wafer level even
when many chips on the wafer are defective.

The essential feature of the wafer-scale integrated approach, patented by
Catt in 1972 and further developed by Burroughs, is the ability to link good
chips on wafer without additional metalization or even a prior knowledge of
which chips are good.

Each chip incorporates all the test logic and logic it needs to address its
four nearest neighbors. Connections are made to the input and output of a
start chip at the wafer edge and to the power supply. Clock grids supply all
chips on the wafer. A known bit pattern is fed into the first chip and the
output pattern is compared with the input to ensure the chip register is
functioning correctly. If good, the chip is instructed by the external controller
to address the adjacent chip due east, and the test sequence is repeated. If
an error is detected in the returned data, indicating that the newly selected
device is faulty, the penultimate chip is instructed to access another chip.
The process continues until a spiralling chain of predetermined length has

developed or until all accessible chips have been tested and connected.
The steering logic in this first chip amounts to just 260 transistors that
together with interconnections occupy 2,500 square mils—an overhead

that is offset by the absence of bonding pad and scribing line areas.

-K. S.

gence. Down them both data and
instructions are more rapidly
streamed. For an associative memo-
ry, simple serial on-chip processing
logic could compare ficlds specified
in an instruction with those stored in
the on-chip register a bit at a time.
In a data-flow computer, the on-chip
logic power would be further in-
creased, so that many different oper-
ations could be performed on the
data stream simultaneously.
According to Mike Lea at Brunel

University in Uxbridge, who has
modecled wafer-scale distributed-log-
ic systems of this kind on a comput-
er, they are ideal for processing data
on the fly in, for example, the com-
munications channels of computer
networks or for searching and updat-
ing files in data-base management
systems. Also, as self-contained pro-
cessors, they could be used for
text ecditing, digital filtering, fast
Fourier transforms, sampled data
processing, and so on.

Japan

IBM Japan reacts to being No. 2
by homing in harder on domestic needs

A recent flurry of moves by IBM
Japan Ltd. dramatizes the determi-
nation of officials there to crank
growth up to at least the Japanese
computer industry rate of 15% a
year. Mired in single-digit sales
growth for the five years since it
started publicly reporting its results,
the wholly owned subsidiary of
International Business Machines
Corp. watched helplessly two years

74

ago as Fujitsu Ltd. stormed past it to
become the largest computer compa-
ny in the world’s second-largest com-
puter market. Last year Fujitsu wid-
ened its lead by boosting computer
sales by 17% to $1.7 billion, while
IBM Japan’s revenues rose by a pal-
try 4.5% to $1.5 billion.

IBM Japan’s president, Takeo
Shiina, is disgusted with this flaccid-
ity and is moving with a vengeance

to whip his firm into shape. A mea-
sure of his resolve is his recent public
avowal to achieve double-digit
growth for the rest of the decade,
starting with this fiscal year. A
series of maneuvers culminating in
August shows just how he intends to
do it.

Starting last month, Shiina be-
came the only country head in IBM’s
worldwide organization to win re-
sponsibility for local General Busi-
ness Group activities. Until August,
the GBG staff reported to group
headquarters in Atlanta, a state of
affairs that 1BM Japan officials felt
diminished their ability to respond
quickly to local needs.

With the new integration, says
IBM Japan’s managing director Ka-
zurou Ito, “we can effectively devel-
op products and manufacture and
market them to meet Japanese cus-
tomers’ requirements, some of which
are unique. We had wanted to
improve our situation through world-
wide 1BM, but due to market envi-
ronment changes we think now we
should be more self-sufficient. We
have the full support of top corpo-
rate management.”

Following through. In one key
example of this, IBM Japan’s highly
regarded Fujisawa Research Labo-
ratory, which heretofore has concen-
trated on telecommunications and
high-end kanji (Japanese character)
systems, will start developing GBG
products especially for the local mar-
ket. To do this, Shiina is doubling its
staff to 1,000 engineers.

Last month IBM Japan also
launched an intensive study of alter-
native marketing channels to its tra-
ditional direct sales approach—in
particular, the use of dealers or
agents. Such dairiten have been a key
to the rapid growth of Japanese com-
puter makers and are especially
appropriate for single-unit and
small-system sales as they provide
software support but leave the lucra-
tive maintenance business to the
maker. A special project office
directly under Shiina is conducting
this feasibility study.

In June, Shiina established 1BM
Japan’s first subsidiary, whose ex-
press task is to penetrate Japan’s
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Pro-Log M980 Programmer:
Best for development.

Interfaces directly with
your development system.

For developing new products
that use programmable devices,
save valuable time by downloading
programs directly to the Pro-Log
M980 programmer. The M 980
interfaces with popular develop-
ment systems, as well as with
computers and modems, paper-
tape readers and TTYs.

Twenty data formats are key-
selectable on the M980. The
RS232C baud rate is also selectable—
from 50 to 9600. And the addresses
can be offset during downloading
and uploading.

Ready for over 450
programmable devices.

With the powerful M980 control
unit and our vendor-approved
personality modules, you can

program, copy, test and edit most
MOS and bipolar PROMs and
logic devices. And you’re ready for
new devices as they come along
... including devices as large as
64K x 16 bits.

No calibration required.
Because our programming

voltages and timing are generated

using proven designs and precision

components, the M980 does

not need ==

periodic

calibration. |
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So you don’t need expensive cali-
brating equipment and trained
personnel,and you don’t lose the
use of your programmer every
90 days.

Find out more.

Pro-Log has provided program-
ming leadership since 1973. Over
9,000 programmers and 20,000
personality modules are now per-
forming reliably worldwide.

For full details, send for our 32-
page M980 brochure. Or better
yet, ask for a free demonstration.

Write or call Pro-Log Corporation,
2411 Garden Road, Monterey, CA
93940, phone (408) 372-4593.

[P[JPRO-LOG
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huge but formidable government
market, which constitutes 10% to
20% of Japan’s entire data-process-
ing market. Called Systems Develop-
ment Ltd., the new subsidiary hopes
to get its foot in the door by landing
some government research contracts.
Ito says a scparate unit is necessary
because government-related business
practices differ somewhat from those
of private industry. Japanese makers
already have similar subsidiaries.

Earlier still, Shiina last January
created a new office of corporate
planning to coordinate all divisional
planning. And cven before that he
announced plans to start making
memory chips in Japan by 1983 by
expanding the company’s Yasu com-
puter plant in Shiga prefecture.
“This will help give us more self-
sufficiency,” Ito says, adding that
Yasu will become the first complete-
ly vertical manufacturing plant in
the worldwide 1BM family.

Freebies? Besides these various
organizational steps, IBM Japan is
growing more aggressive in the mar-
ketplace. Although Ito denies it,
competitors claim to be seeing price
slashing and discounting by the com-
puter giant. Moreover, a comput-
er marketing official at Fujitsu says
IBM salesmen have recently started
offering frec extra service “behind
the scenes™ while formally heeding
1BM’s cherished policy of sticking to
list prices.

This executive also sees IBM sales-
men entertaining clients more often
and spending more time with pros-
pects. But he thinks 1BM still suffers
from an image of arrogance and
inadequate “Japanization” among
Japanese users. ‘“The general im-
pression is that they offer only prod-
ucts that are established somewhere
else. And if a customer asks for help
with his software, IBM won’t admit
that the software may be faulty.”

In a similar vein, other industry
insiders think Shiina’s “double-digit
growth” strategy will not succeed
overnight. “You can’t make that
kind of one-year turnaround, at least
in domestic sales,” declares the
Tokyo-based marketing manager of
a foreign computer maker.

Indeed, Ito admits that most of

76

this year’s growth, as in recent years,
will come from exports. And IBM
Japan clearly is counting on sales to
the People’s Republic of China as a
key growth area. A year ago it won
marketing rights to China from cor-
porate headquarters and next year
alone will install more than 20 model
4331 and 4341 mainframes there.
But Ito agrees that for its image,
if nothing else, IBM needs to be the
industry leader in Japan proper, the
most competitive computer market
in the world. What is more, he adds,
“unless we grow as fast as the local
industry, we can’t maintain the
strength of the company. For 1BM to
be competitive here, we need many
changes to strengthen our capabili-
ties.” -Robert Neff

The Netherlands

Two buses organize
the electronic home

Imagine a system that, with a single
command, starts any desired se-

quence of operations on home elec-

tronic equipment—perhaps turning
on the video recorder and a television
set, then switching the recorder to
the proper operating mode and set-
ting it to the correct spot on the
tape, and finally starting the tape to
play back a movie on the TV
screen—all at the push of just a sin-
gle button.

PR 4

To engineers at Philips Gloeilam-
penfabrieken NV, such a system is no
longer a thing of the imagination but
is coming in the form of the domestic
digital bus—the D2B. “We think
there is a big need for such bus
because it greatly simplifics equip-
ment operations,” says Adrian Moe-
lands, strategic product marketing
manager at the company’s Elcoma
division in Eindhoven, the Nether-
lands. .

Moelands’s reasoning: people with
an aversion to a lot of knobs and
controls will become even more
bothered by them as more television
peripherals enter the home. And
with the advent of domestic data ter-
minals and associated monitors, dis-
plays, and printers, there will be an
even bigger need for a command bus
that does away with those tedious
device-by-device switch-on and
check procedures.

Inside and out. To complement the
D?B, the Dutch engineers have devel-
oped the similar Inter-1C, or 12C, bus.
For use inside the equipment, it han-
dles messages corning from or going
to the D?B. So, while the D?B inter-
faces and externally ties together all
sorts of home electronic systems and
TV peripherals, the 12C bus allows
equipment makers to standardize the
interfaces between different inte-
grated circuits and modules inside
the equipment.

To ensure their commercial suc-
cess, Philips is actively seeking stan-
dardization of its two buses, possibly

Easy does it. This key pad enables a homeowner at the push of one button to coordinate the
operation of many pieces of electronic gear tied to Philips’ domestic digital bus.
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Pro-Log M980 Programmer:
Best for production.

Improve your
programming yield.

The Pro-Log M980’s Manufac-
turing Mode lets you program
PROMs—singly or 8 at a time—
with a single keystroke. You can
blank check, duplicate and com-
pare automatically in seconds.
Pro-Log’s vendor-approved per-
sonality modules can program
over 450 types of MOS and bipolar
PROMs, as well as programmable
logic devices.

For fast throughput in high-
volume programming, the M980
interfaces with an IC handler.

Mistake-proof programming.
The M980 is simple to operate.

It designed to protect your
devices from operator error.

With dedicated Master and
Copy sockets, you can never acci-
dentally alter your Master PROM.
Nor accidentally change data,
because Manufacturing Mode auto-
matically disables the keyboard.

Cold sockets and current-
limiting features preveni damage
during insertion and removal—
even if the ==
device is
plugged in |
backwards. |

1/

WPRO-LOO

F Mmss8o
@ PROM PROGRAMMER
EAEENTN

CMOS buffer memory will re-
tain data for seven days without ex-
ternal power. And built-in self-test
functions assure reliable operation.

Find out more about today’s
best production programmer.
Pro-Log has provided program-
ming leadership since 1973. Over
9,000 programmers and 20,000
personality modules are now per-

= forming reliably worldwide.

For full details, send for our 32-
page M980 brocure. Or better yet,
ask for a free demonstration.

Write or call Pro-Log Corporation,
2411 Garden Road, Monterey, CA
93940, phone (408) 372-4593.

D[ JPRO-LOG
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Hundreds
of Israeli
manufacturers
interested in
representation
and distribution,
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by next year in Western Europe and
later in other parts of the world as
well. Equipment makers in France
and Germany especially are already
showing keen interest in the buses
[Electronics, Sept. 8, p. 63].

The D28 is simple to operate. At a
remote unit or a keyboard hooking
into a piece of equipment in the
user’s systems line-up, the operator
punches one button. This generates a
command that is programmed to
perform a specific sequence of oper-
ations. At each piece of equipment,
an integrated circuit, usually a
microprocessor, interprets the com-
mand and switches on the appro-
priate items—for instance, the tape
recorder, tuner, and amplifier if the
user wishes to record a broadcast.

A joint development of Elcoma
and Philips’s Audio and Video divi-
sions, the DB operates in three
modes that differ only in their data
transfer speeds. In mode 0, used for
slow units like TV sets, at most 138
characters are transferred each sec-
ond. Modes 1 and 2 serve faster
peripherals like data terminals and
printers and transfer at most 2,585
and 8,290 characters per second.

No master. The DB is a two-wire
bus up to 150 meters long. As many
as 50 pieces of equipment out of a
possible 4,096 can be connected to it.
Any unit connected to the D2B can
take control of it—no central bus
master is needed —and that unit can
communicate with any other unit.
Removal of a unit does not affect the
functioning of those left. In case sev-
eral units try to access the bus simul-
taneously, their claims are settled by
an arbitration procedure that is
based on the wired-AND property of
the D28 interface.

The digital bus is time-multi-
plexed into time intervals during
which one unit, the current master,
can send a message to or demand
one from another unit, the current
slave. Each message’s format con-
sists of start bit, mode bits, and mas-
ter and slave bits, as well as control
and data bits.

Like the D2B, the 12C bus is a two-
wire bus. Interconnecting circuits
rather than equipment, it is also a
multimaster bus—any circuit con-

nected to it can assume control of it

~and can in principle communicate

with any other circuit connected to
the same bus. It uses a clock line and
a data line. Since each master gener-
ates its own clock, a clock synchro-
nization procedure ensures that a
well defined clock signal appears on
the bus. -John Gosch

Japan

NEC slates moly
for 256-K RAM

Even though 64-k random-access
memories with 150-nanosecond ac-
cess times are barely on their feet,
Nippon Electric Co. is ready for the
next step. It expects to have availa-
ble in a year or so samples of a
256-k dynamic RAM that achicves a
100-ns access time through the use
of molybdenum- and polysilicon-gate
technology.

The 4.96-by-8.63-millimeter MOS
chip is packaged in the industry-
standard 16-pin dual in-line package
now used for 16-k and 64-K RAMs
and has a compatible pinout. So it
should be easy to assemble into sys-
tems.

During the coming year, engineers
at Nippon Electric Co., which devel-
oped the RAM jointly with the Musa-
shino Electrical Communication
Laboratory of Nippon Telegraph &
Telephone Public Corp. will be hard
at work wringing out the process
technology needed to mass-produce
the devices, including stable molyb-
denum gates, 200-angstrom-thick
oxide in the storage capacitors, and
1.5-micrometer mask rules. To
achieve so fine a pattern, 10:1 opti-
cal step-and-repeat alignment is
used in exposing the photoresist and
a parallel-plate reactive-sputtering
etching system and ion implantation
are needed for fabrication.

Thinnest. The minimum dimen-
sion is used only for contacts,
though. The effective length of the
channels under the polysilicon gates
after lateral diffusion of the im-
planted dopant is 1.3 um, which
indicates a pattern dimension larger

Electronics /September 22, 1981
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Pro-Log M980 Programmer:
Best in the field.

Built rugged to keep working.

Weighing less than 22 pounds
and compact enough to fit under
an airplane seat, the Pro-Log
M980 is still the most rugged
PROM programmer for trouble-
shooting in the field.

Pro-Log programmers have been
used on the Alaskan pipeline, in
steel mills and in other hostile
environments. One even survived
a tornado that destroyed the
building around it!

Look inside the M980 and you’ll
see there’s little to go wrong. We
designed it for reliability with a
limited number of functional high-
density parts and interconnects. A
recent service study indicated that
you can expect 10 years of failure-
free performance from the M980.

Electronics /September 22, 1981

Backed by the industry’s
longest warranties.

Based on the proven quality of
9,000 Pro-Log programmers and
20,000 personality modules per-
forming reliably worldwide since
1973, Pro-Log gives you a two-year
warranty on M980 control units
and a
one-year
warranty
on all
personality
modules. 4

S

Remote control for

troubleshooting and updating.

For easy diagnosis and pattern
updating in the field, connect the
M980 to a computer, terminal or
modem via the RS232C or parallel
interface.

Find out more.

For full details, send for our 32-
page M980 brochure. Or better
yet, ask for a free demonstration.

Write or call Pro-Log Corporation,
2411 Garden Road, Monterey, CA
93940, phone (408) 372-4593.

P_JPRO-LOG

CORPORATION
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Need a
Real-Time Multi-Taskin
Executive for 8080 and Z807?

AMIA

+ Faultless operation proven in world wide use
* Truly hardware independent

* Optimized for fast interrupt response

* Minimal memory requirements

*ROMable for control applications

* Terminal Handler is CP/M BDOS compatible

+ Console Driver supports Intel iSBC boards

* SYSGEN speeds user system configuring

* Program in PL/M, Fortran, Pascal or Assembler
*Source code included (Intel or Zilog mnemonics)
* Unlimited use licence agreement

* Complete documentation (available separately)
* Low cost

Jk KADAK Products Ltd.

1r 206-1847 West Broadway Avenue
Vancouver, B.C., Canada V6J 1Y5
Dealer enquiries invited Telephone (604) 734-2796

CP/M is a trademark of Digital Research Corp,; RMX/80, iSBC are trademarks of Intel Corp.
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en Clear
Displays Count

Visibility, Reliability, Security and
Economy — Good reasons for using
Ferranti-Packard Numeric Display
Modules.

Visibility, because displays use light-
reflecting fluorescent discs that don’t
wash out in brightest sunlight.

Reliability, because displays are rated
for over 100 million operations in the
most rugged environments.

Security, because the redundancy of
the dot matrix format ensures easy
reading and eliminates display errors.

Economy, because magnetic memory
permits multiplexed drive circuits and
low power requirements with no heat Modules available in a range of
dissipation . colors and ('h.ur'm'u’r sizes 2.7 m.('h'

So where visibility, reliability, ?5?3',','.'2).4" fuch (10mm). 8.4 inch
security and economy are important:

Specify the Displays You Ferranti-Packard SIectronics Ltd.

FERRANTI mbler Drive, Mississauga
can Count on. §'T..‘§ g?grg, Canada T_4W52P1 ¢

» E| Telephone: (416) 624-3020
| Telex: 06-961437

PACKARD
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than 1.5 um. The effective length of
the channels under the molybdenum
is 1.7 um. The thickness of the
oxides under the polysilicon and
molybdenum gates is 400 and 500A,
respectively, both typical values.

In this chip, the molybdenum
gates of the memory array cells also
serve as word lines. The low 0.3-ohm
resistance per square of the molyb-
denum ensures high-speed read oper-
ations. Since aluminum metalization
is not required to interconnect the
gates, the bit lines utilize it, rather
than being diffused as they usually
are in dynamic RAMs, and hence
achieve much lower parasitic capaci-
tance. The ratio of bit-line to cell
capacitance consequently falls from
around 30 to 17, increasing the read-
out margin to a reasonable level. In
64-K and smaller RAMs, it was possi-
ble to achieve ratios of 20 or lower
with diffused bit lines; but for 256-K
and larger devices, the ratio would
rise to 30 or more and the read mar-
gin would be insufficient.

Storage capacitance, the denomi-
nator of the ratio, is increased to 35
femtofarads—a value only slightly
smaller than in many 64-K RAMs —
by decreasing capacitor oxide thick-
ness to 200 A.

Comparisons. The chip has the
same organization as one using alu-
minum word lines and polysilicon
gates and bit lines that was described
by Nippon Electric at last year’s
International Solid State Circuits
Conference. There are two 128-k
RAMs, each consisting of two blocks
of 128 by 512 memory cells arranged
about 512 sense amplifiers and 1-
of-512 decoders. Electrically, the
chip appears to be a matrix of 256
rows by 1,024 columns with a
refresh mode of 256 cycles at 4-
millisecond intervals. The A,
through A, addresses correspond to
the refresh addresses, and the A,
address selects one of the two 128-K
blocks.

Circuit operation is fairly stan-
dard. Transfer transistors isolate the
sensing nodes from the bit lines,
increasing the readout sensitivity. A
transistor between complementary
bit lines balances them during the
precharge period.  -Charles Cohen
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BROWN, B0OVERI& CIE - AKTIENGESELLSCHAFT
Semiconductor and Converter Division

Phone (06206) 503-1, Telex 04-65727, P.O. Box 200, D-6840 Lampertheim
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Millivoltmeters measure 2 GHz:
high performance/low price

B 700 .V to 1000 V
(—50to +73 dBm)

B for system impedances of
50, 60 or 75

W high-impedance probe with
add-on dividers (20 and 40 dB)

B insertion units for up to 350 V
for coaxial measurements

W all measuring heads directly
interchangeable - even with
those of its predecessor,
the URV

Rohde & Schwarz GmbH & Co.KG
Postfach 8014 69

D-8000 Miinchen 80

Fed.Rep.of Germany

Electronic Measurements and

Radio Communications. Development,
manufacture, sales and service.
Known for “electronic precision*,
Independent concern (establ. 1933),
represented in 80 countries.

Circle 270 on reader service card

Analog millivoltmeter URV 3

The standard voltmeter at a really

low price

W rapid analog indication

W line- or battery-powered

B ideal for mobile use too

Simple and easy-to-understand
operation with just a single range
switch. For powering it you can use a
battery, accumulator or line supply
(consumption only 0.2 W). There's also
a battery check and a recording output.
The mechanical design in a compact
and rugged case ensures good screen-
ing against high electromagnetic fields.

Digital millivoitmeter URV 4
A must for systems applications
B digital and analog display

B resolution 1 uV

W EC-bus interface

RF voltages or levels can be displayed
digitally and at the same time their
tendency indicated in quasi-anaiog
form.

The measuring range is selected auto-
matically or manually. Zeroing is
automatic and there’s digital storage
of the derived correction. That all
means maximum operating ease:

Just switch on and read off the

value. What’s more there’s a level-
proportional recording output covering
83 dB.

Over an IEC bus you get complete
programming of all functions and
conditioning of the measured values
ready for further use.

ROHDE&SCHWARZ



Permanent copies. F..,
~ or a low purchase price
FOl' pennleS s | page, and just pennies a page, the

4612 can copy the graphics and

lntmdUCing the most alphanumerics on your raster

- A scan or video display, at the

practlcal copler Of a“ ! press of a button. Tektronix'
unique electrostatic technology
produces sharp, high contrast,
permanent images. With easy
loading of paper and toner. And
reliability in the best Tektronix
tradition.

The copying process is
liquid-free. Our dry powder toner
is clean and convenient, and
makes electrostatic images of the
highest quality. Copies last indefi-
nitely, and are as easy to write on
as bond paper.

The 4612 expands the
Tektronix family of video copy
devices...including the toner-
free 4632 for high resolution
and gray shading. And the 4634,
whose critically sharp photo-
graphic quality and extensive
gray scale shading is the most
economical approach ever to
continuous-tone imaging

applications.
The Tektronix video copier
family is compatible with any
RS-170 video signal, and with
many others as well. So for the
The ne}” b ek b most practical approach to put-
Tektronix A O ] ting your displays on paper, con-
4612 video il WA 7 tact your Tektronix sales engineer,
& rasterscan | A\ \ B [ e more miormetonon
hard copier. B O e | | Video Copiers.

| Name

| Position

| Company

I Address

TeTephone

I
I
|
V= -
: Tektronix International Inc.

| European Marketing Centre

| Postbus 827,1180 AV Amstelveen

|_T IE Netherlands

Copyright © 1980, Tektronxulnc, All rights ‘eserved. OEM quotations available on request.

THE GRAPHICS e
STANDARD TEI(I;MI'ODIX
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Setting new standards fot
‘information technology

There can be little doubt that the 1980s will be
the golden age for information technology. Micro-
electronic circuits are getting very much smaller,
consequently the chip can be made to do much more
- much faster. Advances in opto-electronics are ena-
bling unprecedented volumes of voice, data and
video information to be transmitted in a digital form
across great distances. While, waiting in the wings of
technological progress, the optical disk represents a
very promising alternative to both office archiving
and magnetic mass storage in computers.

Research and development into each of these
electronic disciplines has been a major commitment
at Philips for many years.

For example, our continuous efforts to improve
the manufacturing process for micro-electronic
devices and to enhance product capability led to the
development of the “Beamwriter” vector scan. litho-
graphy system; which is the world’s first produc-
tion-orientated E-beam writing system capable of
achieving the complex submicron structures in the

emerging VLSI technology.

Photo 1 - 1-micron pits burnt into pre-grooved track of DOR-disk.
Photo 2~ Chip quality control micrograph(SEM 505, 3 kV accelerating voltage).

PHILIPS
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In the field of light-wave communications, our
optical fibre transmission systems, employing termi-
nal equipment, optical repeaters and multi-fibre
cables of our own design and manufacture, are un-
dergoing acceptance trials by a number of European
telecommunications authorities. Meanwhile, fully
operational optical fibre systems have been ordered
for the 3rd phase, 200,000-line expansion to the Sau-
di Arabian public telephone system, where they will
form an integral part of the digital junction network.

development of video and audio long playing disk
systems with a technological breakthrough in semi-
conductor diode lasers to invent the world’s first digi-
tal optical recording system (DOR) which enables
the recording and retrieval of 10,000 million bits
on a single 12-inch disk.

Philips will continue to set new standards for
information technology. For the electronics industry:
is only at the threshold of the potential these
disciplines promise.

We combined our unique experience in the

High-density data storage and
retrieval. Philips digital optical recording
system represents the logical integration
of micro-electronics,opto-electronics and
micro-mechanics. The optical read/write
head employs an ALGaAS diode laser that
generates a pulse toburn alum pit
into a tellurium-based recording film.
Reading is by directing a lower power
laser-light source at the pitsand
detecting the difference between the
pits and the surrounding material. The
read/write head also contains a 40-gram
optical system and associated opto-electro-
nics for tracking and focusing, whose pre-
cision and compactness is complemented
by equally ingenious radial tracking and
error-detection correction systems. Each
side of the disk has 45,000 tracks, divided
into 128 sectors, each of which can be indi-
vidually addressed. With a storage capaci-
ty of 1010 bits, a writing speed of 2M/bits/
sec and a mean access time of 150 ms,
this new medium may well provide the
leading-edge technology for future infor-
mation storage,retrieval and distribution.

Circle 167 on reader service card

PHILIPS
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Light-wave telephone transmission. In
addition to Philips all digital PRX/D ex-
changes, the Saudi order includes the inte-
gration of 140M/bits optical fibre systems
into the existing 2M/bits PCM networks
in the Jeddah and Riyadh multiexchange
areas. Six-fibre cables, with a capacity of
1920 calls per fibre, will be used in the
repeaterless routes, which total some 45
system kilometers. When completed it will
be one of the first operational 140M/bits
optical fibre transmission systems in the
world. Circle 168 on reader service card

Write for more information to: Philips,
C.M.S.D.-Marketing Communications,
VOp, Room 22, Eindhoven, Holland.

Or telephone:

Athens 9215 311, Brussels 2191 800,
Copenhagen 01-572222, Dublin 6933 55,
Eindhoven 79 3333, Hamburg 2812 348,
Helsinki 17271, Lisbon 683121,
London 836 4360, Madrid 40 42 200,
Milan 6994371, Oslo 46 3890,
Stockholm 63 5000, Vienna 629141
ext. 471, Zurich 432211.

Or telex:
35000-PHTC-NL/CMSD-Marketing
Communications, Eindhoven, Holland.

281

Vector scan lithography. Compared to
conventional optical lithography techni-
ques, vector scanning produces significant
savings in the time taken to produce a set
of masks or reticles: hours instead of days.
Moreover, as the writing beam is directed
only to those points where exposure is
required, it is much more efficient than
the raster E-beam method. The Philips
Beamwriter generates an exposure dosage
twenty times greater than other commer-
cially available E-beam systems to provide
a faster maximum writing speed and a
wider choice of resists, and can produce
beam-spot sizes down to 0.025 micron.
Thus the Beamwriter is equally suited to
oth large and very large scale integrated
ircuit manufacture.

ircle 169 on reader service card
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PROM programmer
simplifies transfer
of data from disk

by Kevin Smith, London bureau

Programming card comes
with user-friendly software,
plugs into slot of Multibus
microcomputer system

Transferring programs from micro-
computer development systems to
programmable read-only memory
can be a simple and painless task for
owners of Multibus-based systems.
They can plug a PROM programmer
module directly into a slot of their
Multibus card frame and use it to
transfer programs between disk file
and PROM under software control.
User-friendly instructions guide the
programmer cvery step of the way.

The PROM programming card and
the software to drive it have been
developed by London-based micro-
computer specialists, Bleasdale
Computer Systems Ltd. The system
comprises a PROM programmer card
costing around $1,143, a set of per-
sonality modules that configure the
programmer for most popular 5-v
PROMs, and an 8-in. single-density
single-sided floppy disk containing
the control software—costing
$229—to drive the programmer.
Currently personality modules and
software arc available for the 2708,
2716, 2732, 2732A, 2758, 2764,
2508, 2516, 2532, and 2564.

The programming card is com-
pletely self-contained, incorporating
power supplies and control logic
together with six zero-insertion-force
connectors. Bleasdale, a start-up
company, has standardized on Intel
Multibus-compatible products and
produces its own Z80-based micro-
computer system that will drive the

6E

board; but, says founder-director
Eddie Bleasdale, the company’s
prime target is those users who
already have Multibus systems.

The software currently runs under
the CP/M operating system on either
the 8080 or Z80. Software to run
under Intel’'s Isis, CPM/86, and
6809 Flex is also being developed
and will be available in the last quar-
ter of this year. Up to six PROMs can
be programmed simultancously, al-
lowing programs of up to 48-K bytes
to be copied in onc operation.

Interactive. The operator controls
the PROM programmer through the
computer terminal. It guides him at
every stage, telling him what is hap-
pening and requesting further infor-
mation. For example, once the per-
sonality module has been inserted it
demands the PROM type and the
number of PROMs to be pro-
grammed. The disk file is treated as

a series of PROM images, which can
be displayed on request. The help
command gives the operator detailed
information of each command and
how it should be used.

Memories 16 bits wide present no
problem. Using the double mode, the
first byte of each 16-bit word loads
to socket 0 while the second byte
loads to socket 1. Up to three pairs
of PROMs may be programmed with
identical data simultancously, using
the multiple-copy mode.

Verification of data programmed
into PROMs is an automatic part of
the various copy commands, causing
the contents of sclected PROMs to be
compared with their specified file
image. There is also a save instruc-
tion that copies the contents of one
or more PROMs in disk file.

Bleasdale Computer Systems Ltd., Francis
House, Francis Street, London SW1P 1DE,
England [441]
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LSl quietly presents the Hummm Terminal.

From those wonderful folks
who brought you the Dumb Ter-
minal® video display, now there's
the Hummm Terminal™ Printer.

Featuring quiet operaiion that's
almost unheard of, outstanding
reliability and print quality, im-
pressive throughputand a long
list of sensible features.

All at a hard-to-believe low
price. So low, in fact, that you'll
immediately know why we call it
Hummm Economics.

A LOT OF IMPACT PRINTER
WITHOUT A LOT OF NOISE.

Quite simply, the 310A Hummm
Terminal is one of the quietest
impact printers in its class. In fact,
with its Acoustic Quieter it checks
in at a soothing 56¢BA. That's
quieter than macst typewriters.
And than most copy machines.

Fine engineering is the quiet
secret. The Hummm Terminal hums
along bidirectionally at 180 cps.

BELLS AND WHISTLES
STANDARD.

You won't find many options on
the Hummm Terminal. Because
we made most of them standard.

Its logic seeking capability
finds the shortest path to the next
character on a new line—thanks
to space and blank character
compression. And with an op-
tionally expanded buffer of 2048
characters, a full terminal screen
can be dumped instantly.

Circle 271 on reader service card

Lear Siegler Authorized Distributors: AUSTRIA Micro Automatio
CYPRUS Logimetrics Nicosia Tel 44400, DENMARK Iversen & Mart
GERMANY Deutsche Eu:otech GmbH Meerbusch 1 Tel 21(5 73073, GE!

You get superior printing capa-
bility, including true lower case
descenders and underlining—
good for an original and five crisp
copies on multipart forms. A 9x7
character field. Complete hori-
zontal and vertical forms control.
14 switch selectable form lengths,
and 14 perfaration skip-over for-
mats. And a 100% duty cycle.

HUMMMAN ENGINEERED.

The Hummm Terminal brings
to computer printers the same
high standards that made our
Dumb Terminal video display the
standard for an entire product
category. It's rugged, durable,
and stylish so it fits right into any
office decar.

So call your nearest LSI Authos

“Hummmm.’

Hummm, Lear Siegler.
You've certainly given
me something to think
about. I asked my \
distributor about the
Hummm Terminal.

Name

Distributor
Distnibutor Sales Rep
Distributor Location
Distributor Telephone

e e e |

Lear Siegler Data Products LTD, Orchard House, Connaught Road, Brook-
wood, Surrey GU24 Oat, United Kingdom H

rized Distributor and ask him for
some Hummm Terminal informa-
tion. And when you do, {ill out the
coupon completely and send it to
us. We'll send you a free Hum’
with over 3 billion combinations—
and only one right one.

It'll give you something to do
during those quiet moments
when the Hummm Terminal is
humming along.

Lear Siegler Data Products LTD
Qrchard House, Connaught
Road, Brookwood, Surrey GU24
Qat, United Kingdom Tel: Brook-
wood (048 67) 80666 Telex: 859415

a LEAR SIEGLER. INC
DATA PRODUCTS LIMITED

______________ ———n
Here's his name along with
my business card.
(I redalize that I can't
geta Hum if I don't
include my card.)

|
|
|
I
|
1
|
I
|
I
I
I
I
i
!
|
|
I
I
I
I
L

1 Vienna Tel 222 835634, BAHRAIN Mantech Computer Serv:ces Tel 262600, BENELUX Computec Waalre Tel 4804 5865,
ens Ho.ze Tel 452 424711, FINLAND Jertec Helsinki Tel 585133, FRANCE Technology Resources Neuilly Tel 747 7051,
RMANY Teleprint/TDC Frankiurt Tel 6196 46060, GREAT BRITAIN ITT Microprocessors Harlow Tel 0279 26777,

Penny & Giles Christchurch Tel 04252 715.1, Peripheral Hardware West Molesey Tel 01 941 4806, Riva Terminals Ascot Tel 03447 5193, GREECE Infodata Athens Tel 642 1368, ICELAND

Ortolvu Taekni Reykjavik Tel 11216, ISRAEL Information Systems Te
Tel 711872, PORTUGAL Datamatic Braga Codex Tel 27027, REPUBLIC O

1-Aviv Tel 483261, ITALY Stelit Rome Tel 501 2996, Teleprint Milan Tel 2155724, NORWAY Xjell Bakke Nygata
F IRELAND Cara Data Processing Dublin Tel 602066, SOUTH AFRICA Data Corporation of S, A. Johannesburg

Tel 287911, SPAIN Specific Dynamics Iberia Madrid Tel 403 362, SWEDEN Datametrix AB Sigtuna Tel 760 51655, SWITZERLAND Rotroric Zurich Tel 523211, Technology Resources Bern
Tel 22 39 73, Teleprint TCC Zurich Tel 356 26 30 63, LEBANON, SAUDI ARABIA, SYRIA Orcent Computer Division Damascus Tel 456000, Micrelectro Developments Tel 0582 421793
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about 2 cents, according to the com-
pany’s estimate. The L LIST instruc-
tion tells the system to produce a
program listing; L-PRINT directs it to

Low-cost printer puts out
alphanumerics and graphics

Sinclair Research claims to be sell-
ing around 20,000 of its low-cost
personal computers per month, and
thercfore sees a ready market for its
zX alphanumeric and graphics print-
cr. The dot-matrix unit is to scll
through the mail for a mere $91.40.

Requiring special aluminized pa-
per, the zZX prints 32 characters per
line at 50 characters per second and
nine lines to the vertical inch. The
unit operates only with the ZX 81
computer, or the ZX 80 with a retro-
fit 8-k recad-only memory. It plugs
into the computer using a stackable
connector that allows the 16-K ran-
dom-access memory package to be
used at the same time.

The ZX printer is set up to copy
the contents of the television screcn
with a single command, doing so in
14 scconds at an cffective cost of

print copy en the printer and not the
screen.

Sinclair Research, 6 King's Parade, Cam-
bridge CB2 1SN, England [442]

ECONOMICAL.

When it comes to smart terminals, Lear Siegler has just

what you need. In two versions.

ADM 31. LOADED WITH
FEATURES.

The ADM 31 Intermediate Terminal™

combination of terminal operations (transmit carriage
return, line feed at end of every line insiead of CR
code, etc.). Polling for more eificient use of
computer time and transmissior: lines.
Business graphics. And for a mere $50
extra, we'll throw in pregrammable func-

comes standard with full editing and for- tion keys, 25th status line and smooth

matting, two pages of memory (a total of scroll.
48 display lines), printer port and a com- ADM 32. EVEN MORE
plete range of visual attributes. FEATURES.

That wasn't enough for us, however. It
also features a high resolution monitor
with a choice of white or green display.
Built-in numeric keypad. Function keys.
Block mode transmission. Modifiable
personality that lets you choose any

The ADM 32 Ergonomic IT™ has all
that, and is engineered to make you
even more comfortable. Because com-
fort and ease increass productivity. So,
in addition to the ADM 3I's attributes,

$1095.
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The SG6000 multichannel storage/display
unit is for medical and industrial applications.
it displays up to eight low-frequency signals
simultaneously on a 50-cm-diagonal screen
as a continuous scan from right to left or as
frozen frames. Knott GmbH, D-8021 Hohen-
schaeftlarn, West Germany [466]

The TG 1742 miniature surge arrester pro-
tects equipment from overloads. It has a high
open-circuit resistance, a 2.5-kA surge-flow
capacity, and leads for printed-circuit board
mounting or axial pins for plug-in holders.
Clare International, 32 Avenue Horizon, B-
1150 Brussels, Belgium [467]

The 710.1 plug-in totalizing counter mea-
sures 50 by 25 by 88 mm. It has six decades
and a 7-mm-high light-emitting-diode dis-
play, and operates from a 24-V dc supply. Its
counting frequency is 5 kHz or an attenuated

50 Hz. Hengstler, P. 0. Box 100, D-7209
Aldingen, West Germany [468]

ERGONOMICAI..

ble keyboard, and a non-glare 12" or optional 15" screen

with optional tilt.

Asif that wasn't enough, you can pick
up the ADM 31 for an unheard of $1095
and the ADM 32 for a very comfortable

$1295.

And if those aren't two smart ideas,

we're not Lear Siegler.

Contact your local authorized Lzar

Siegler distributor or: Lear Siegler

Data Preducts Ltd., Orchard House,
Connaugh: Road, Brookwood, Surrey

GU24 OAT, United Kindgom Tel:
Brookwcod (048 67) 80666 Telex:
859415
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FRANCE
SERV.
GREAT BRITALUIT, =

BE NELUX
DLN'VIARK . FINLAND
5 GERMANY

MANY

Wi oM
i GREECE
. -~ ICELAND
ISRAE.. TALV
(e R 1 4 NORWAVF i
PORTUGAL a1 ¥ x Lol 7027 REPJELIC or
IRELAND SQUTH AFRICA
- A SPAIN
SWLL)EN A a

SWITZEALAND K »

LEBANON. SAUDI ARABIA. SYRIA

SMART TERMINALS.
SMART BUYS.

a LEAR SIEGLER, INC.
DATA PRODUCTS DIVISION
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New products international

The 19-in. Europa Package Type 02 accom-
modates sturdy aluminum card magazines
that hold Eurocards measuring 100 by 160
and 160 by 220 mm as well as double Euro-
cards 233.4 by 160 and 233.4 by 220 mm in
size. AKA Mayr AG, CH-8635 Duernten,
Switzerland [462]

The BUV 30 1s a Darlington transistor
intended for electronic ignition systems.
Housed in a TO-220 package, the 4-by-4-
mm element is glass-passivated and has a
reverse voltage rating of 400 V. It carries 8 A.
AEG-Telefunken, P. 0. Box 1109, D-7100
Heilbronn, West Germany [443]

s

The 8010 laser machine solders and cuts
nonmetallic materials like plastics. ts output
power is continuously variable up to 50 W
and it runs on bottled gas, water, and 10 A
of single-phase 240-V line power. Rofin Ltd.,
Winslade House, Egham Hill, Egham, Surrey
TW20 OAZ, Englanc [444]

10E

(&

The USLD 110 leak detector spots air, water,
gas, hydraulic, and vacuum leaks in doors
and tanks and monitors the correct function-
ing of injectors, steam traps, and valves. It
also locates sparks inside electric motors.
CNS Electronics Ltd., 61-63 Holmes Rd.,
London NW5 3AL, England [445]

The 500-series six-pin socket is used with
six-pin optical isolators. It comes on 7.62-
mm centers with wrapped-wire or printed-
circuit terminations and has gold- or tin-
plated inner contacts and outer sleeves. HB
Electronics, Lever Street, Bolton, Lancs. BL3
6BJ, England [446]

Mode! KC-532 LCR meter measures electro-
static capacity and inductance at 120 Hz, 1
kHz, and 10 kHz and resistance at 1 kHz.
Measurements are indicated on a 3'/2-digit
display; accuracy is to within 3%. Kokuyc
Electric Co., 1-36-15 Ohoka Yama, Meguro-
ku, Tokyo 152, Japan [449]

The LDP-076 iogic probe has three light4
emitting diodes that indicate high-, low-, and
open-signal levels for analyzing TTL, DTL;
and complementary-MOS logic circuits. It
works from dc to 50 MHz. Sinclair Electron-
ics Ltd., London Road, St. lves, Huntingdon,
Cambs. PE 17 4HJ, England [450]

The Microax microminiature connector ac-

.commodates miniature coaxial cables as

used’in military and commercial equipment.
It has a frequency range of dc to 2,000 MHz,
input impedance of 509, and crimpable inne:
and outer contacts. Huber & Suhner AG,
CH-9100 Herisau, Switzerland [451]

These sockets for dual in-line packages, in
solder pin or wire-wrapped versions, have an
average contact resistance after 1,000 inser-
tion cycles of 5.3 mQ. Vero Electronics Ltd.,
Unit 21-23, Solent Industrial Estate, Sham-
blehurst Lane, Hedge End, Botley, Hants.
S03 2FY, England [452]
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SIEMENS

Measurement and control -
the future lies with microcomputer:

Microcomputers are marking the
future - even in the areas of
instrumentation and testing,
process control as well as in all
machine-tool and system
construction. Thus, the single
formula for success for European
machine-tool manufacturers is
this: plan now to take advantage
of powerful microcomputer
systems.

Siemens, the leading European
microcomputer manufacturer,
can help you reach this goal with
its reliable standard board
systems.

Siemens’ microcomputer board

systems SMP and AMS

® are based on a future-oriented
series concept

o feature a highly modular
configuration for easy imple-
mentation

® enable custom-tailored
solutions that you can expand
at any time

® can thus be used virtually
anywhere.

World Radio History

As a user, you gain:

@ drastically reduced develop-
ment time

e simplified application of
a modern and highly complex
technology

e freed up development capacity
to do your programming.

Furthermore, you'll be supported
by our powerful system software
and experienced application
engineers. If you'd like to learn
more, write to Siemens AG,
Bereich Bauelemente, Infoservice,
Postfach 156, D-8510 Furth,
Stichwort "SMP/AMS”.




Lamb pm motors
are designed for
high performance

applicatigns
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High torque in small
frame size saves space
and weight.

These 4" diameter pm
motors are for high-
performance, variable-
speed applications,
particularly those requiring
a repeatable, straight

line speed/torque curve.
Features include ball
bearings, ceramic
magnets, Class F insula-

]

e
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L Jd N3

tion, dc and rectified ac
excitation, rapid two-lead
reversibility, stable com-
mutation for long brush
life and high current
capability.

The motors are available
in standard 5", 6", 7",

8" and 9” lengths and can
meet requirements for
continuous rated torque to
540 oz.-in. and peak torque
to 2400 oz.-in. with speeds
to 2000 rpm. Component
recognized by U.L. Inc.,
the motors are widely used
in data processing periph-
erals, reproduction equip-
ment, machine tools and
similar applications.

The design of the motor,
coupled with Lamb
Electric's manufacturing
capabilities, make these
motors a very economical
power package for mid-
and high-range production
requirements.

For additional details,
contact AMETEK, Lamb
Electric Division, 627 Lake
Street, Kent, Ohio 44240.
Telephone (216) 673-3451,

AMETEK

LAMB ELECTRIC DIVISION

Circle 142 on reader service card

New products ihternational
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Solid side-wall and platform-style hybrid
micro-circuit packages incorporate lead-
through seals to meet high hermeticity stan-
dards. They are available with either 20, 30,
or 50 pins on 0.6- or 0.9-in. centers. Sintered
Glass Products Ltd., 1 Hollands Rd., Haver-
hill, Suffolk CB9 8PX, England [453]

(!

v

The model UDW 4500 semiautomatic 4'/-
digit wattmeter is used in harsh environ-
ments. It measures current, voltage, and
power of up to 7.5 kW with a 100-nW resolu-
tion. It operates at dc and over a frequency
range of 30 Hz to 50 kHz. Kontron, Breslauer
Str. 2, D-8057 Eching, West Germany [454]

The YD-180 8-in. double-sided double-densi-
ty flexible-disk drive has 1.6 megabytes of
unformatted capacity and is compatible with
IBM media. It requires 1 A at +24 V dc and
1 Aat +5V dc. YE Data Inc., Sunshine 60,
P.O. Box 1171, 3-101 Higashi Ikebukuro,
Toshima-ku, Tokyo 170, Japan [455]
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Modulation
Analyzer FAM

AM + FM

FSK

STEREO

Rohde & Schwarz GmbH & Co. KG
Postfach 80 14 69

D-8000 Miinchen 80

Federal Republic of Germany

Telex 523 703 (rus d)

Phone internat. +(4989) 4129-1
Independent concern
(established 1933)

represented in 80 countries

IEC625Bus )+ uP

All-round modulation analysis, manually or automatically, in the
carrier-frequency range 55 kHz to 1.36 GHz

Special features:

Residual FM < 1 Hz (CCITT weighted)
Residual AM < 0.01 % (CCITT
weighted)

— thus superior for spurious-modu-
lation measurements

Excellent amplitude and phase linearity
with stereo crosstalk attenuation of
> 50 dB, distortion < 0.1 %

IEC-bus interface for use in automatic
test systems

Compact design (12 kg) and low power
needs

Easy to operate, ergonomic styling

&

ROHDE&SCHWAR

The FAM is five instruments in one:
HW modulation meter

W RF counter

B AF counter

W distortion meter

W psophometer

Versatile AF evaluation facilities:

B AF-level measurement

m weighting filters CCIRand CCITT
W distortion measurement

Indication of measured results by:
m three digital displays, one quasi-
analog display

Ask fore more information
Modulation analyzer FAM

Electronic measurements - Broadcasting
Radio communications and monitoring

Circle 143 on reader service card



- We.
- deliver
-~ danywhere
inthe world.

inland intemational

complete list of products
we offer, Below is a partial
list of manufacturers we

inland International is an
exclusive worldwide
distributor of computer

components. We can represent,

deliver computer . .
peripherals to your door . élg)([;) S . [T)eclj?ggs al
anywhere inthe world. We | [ - i . Motorola
can do it fast, efficiently, - Lear-Siegler « Beehive
and mostimportant ... ata | ~grenics « NEC
lower cost than anyone T N e
else in the world. Most of Instruments

the products we offer are
available at the
one-hundred unit price
even in small quantities.
We encourage your

Inland International is the
international marketing
division of Inland
Associates which has
requests for proforma successfully served the
invoices, delivery computer industry since
information and a 1968.

For more information contact:
inland international

Aftn: Dennis A.Seager
15021 W. 117th Street, Olathe, Kansas 66062

913-764-7977 TWX 910-749-6408

Circle 144 on reader service card
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"Hi . N ur programs, conducted by
\ skilled seminar leaders with

extensive practical experience,
‘ ‘ can be presented at your
“ location for ten or more
attendees at significantly

E\e?‘:‘,?\— “G reduced costs

For further information, call Mary
“S Anderson at (212) 687-0243. Or
“h write to her at the McGraw-Hill
\ Seminar Center, Room 3112, 305

Madison Avenue, New York, NY
10017

New products international
- al
O
WE34708
- ‘
-

———————

The E3470B subminiature Q-band magnet-
ron for high-vibration duty produces an rf
output power of 500 W peak at 33 GHz with
an operating pulse voltage of only 2.3 kV.
Full output is achieved only 1.5 s after it is
switched on. The M-O Valve Co., Brook
Green Works, London W.6, England [456]

LW

Ty LI
S .'—'*‘

Comparator card 653 SPS checks whether
an actual digital value is smaller or bigger
than or equal to a preset value. The preset
value may consist of up to 16 bits; the value
to be monitored is fed into the card via a
16-pole input device. Kuhnke GmbH, D-2427
Malente, West Germany [457]

The LE-C50T, which displays in decimal
form, and the LE-C60T, displaying in hours,
minutes, and seconds are predetermining
digital timers with seven-segment light-
emitting-diode displays. Britec Ltd., Unit 17,
Bermondsey Industrial Estate, Rotherhithe
New Road, London SE16 3LL, UK [458]
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PM 3310 sets a new standard in digital storage

Two input channels and four memories
allow eight traces to be displayed for
detailed analysis and comparison. The
in-house developed Profiled Peristaitic
Charge Coupled Device (P CCD)
allows 50 MHz data to be sampled in a
cost-effective manner.

siups|  Test&Measuring

% Instruments

LEVEL

/| £LOPE oo

Easy operation is another big PM 3310
plus. Parameter settings. for example,
are stored with the relevant signals and
can be recalled for display.

An accurate —9 to + 9999 division trigger
delay extends the basic benefits of A/D
conversion. This facility is used here to
pick out a perticular TV colour burst.

Philips industries, TQ 1I-4-62,
Eindhoven,The Netherlands.

PHILIPS

Circle 145 on reader service card
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Ceramic Filters for Age
of High Selectivity

Sara ol

CERAMIC FILTER

Responding to the Requirements
of the Age of Synthesizers
With Soft Technology

The epochal advancement of LSI technology has
permitted audio equipment to enter the age of
frequency synthesizers with one-touch channel selec-
tion, long a dream of many audio equipment users.
The high quality and stability of filters support
the channel selection performance and sound quality
of audio equipment.

In response to this technological trend, MURATA
has placed on the market a series of ceramic filters
and ceramic discriminators for AM and FM applica-
tions, boasting a stable channel selection of elec-
tronically-tuned radios by fully utilizing the ceramic
filter technoiogy at its disposal. MURATA's
miniature and high-selectivity ceramic filters, which
fully match the packaging requirements for printed
boards together with [Cs, assure their users of a
reduced number of components and devices to be
packaged and labor saving, as adjustments are not
necessary.

MURATA delivers high-quality electronic compo-
nents to you, components that satisfy an age when
importance is attached to the sound quality of AM
and when the number of FM broadcasting sta-
tions, signifying new trends for the 1980s, is
increasing.

multata

MURATA MFG.CO,LTD.

HEADCUARTERS Nagaokakyo-sh, Kyoto 617, Japan
MURATA CORPORATION OF AMERICA

MURATA ERIE ELECTRONIK GMBH (West Germany)
MURATA ERIE ELECTRONIOUE_S.A (France)
MURATA ERIE ELETTRONICA SR.L. {italv)
MURATA ELECTRONICS SINGAPORE (PTE.) LTO ASIN
MURATA COMPANY, LIMITEO (Mong Kongl Phone K306291~2 Telex 86208 HKMRT HX
TAIWAN MURATA ELECTRONICS CO  LTD Phone 042 31 ~2 Telex 51249

MURATA MFG CO, LTD. Seoul Branch {Korea) Phow 776 22¢ elex K25858 MURASH

Circle 146 on reader service card

New products international

The Spellman Photon 1500 Power Supply
offers either positive or negative outputs at
voltages up to 500 V and current levels up to
3.3 mA and requires 22 to 30 Vdc at a
maximum of 0.5 A. Hartley Measurements
Ltd.,, Kenward House, Hartley Wintney,
Basingstoke, Hants. RG27 8NY, England [459]

—

The mFC-5010 cisk duplicator is designed to
reproduce 10 copies of one 5.25-in. double-
sided double-density flexible disk in approxi-
mately 4 minutes (25 seconds per copy).
Nippon Office Communications Co., 1-31-10
Higashi Ikebukuie, Toshima-ku Tokyo 170,
Japan [460}

The DCA 1000 logging system is a package
of data-collectior and -analysis software and
hardware. It interfaces with a Hewlett-Pack-
ard 1000 minicomputer to record onto a disk
at up to 150 kHz, Micro Consultants Ltd.,
Kenley House, Kenley Lane, Kenley, Surrey
CR2 5YR, England [461]
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SIEMENS

"'Th single

energy. .f'b-,‘.\,};“

The advantages of the single-chip
solution are obvious: less expense
during development and production,
and less energy and space require-
ments.

Siemens produces a broad spectrum
of powerful single-chip micro-
computers with gradually increasing
capabilities. This includes ROM- less
versions especially well suited for
small series production and for pilot
runs during the development stage.

The standard devices SAB 8021/22,
8048/49 and 8051 contain all the
functional elements of a digital
computing system, including program
memory and read/write memory —
and with everything packed on one
smalil chip.

Our application-oriented computers
SAB 80210, 80212, 80215 and 80218,
in addition to the computational

B O r

Tald s
Jq ,'A*ll

m
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o
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hip solution saves
and costs

elements of a standard micro-
computer, contain additional functions
such as a/d converters, oscillators,
counters/clocks, timers, LED drivers
and further parallel and serial inter-
faces. The single-chip solution’s space
and cost advantages become
especially apparent in the actual use
of these computers - for example in
entertainment, automotive, or house-
hold electronics.

Siemens provides strong support
when you're writing applications soft-
ware — with system consulting,
powerful development systems,

an extensive program library as well
as programming CoUrses in our Micro-
computer colleges.

We will gladly provide further details -
write to Siemens AG,

Bereich Bauelemente, Infoservice,
Postfach 156, D-8510 Fiirth,

quote "single-chip microcomputer”.

B 8120101

. = - J“v R .
Tom siemens
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“When are you
going to get yours?”

When are you going to get your very
own, personal subscription to Electronics?

It could be very important to you.

And we're not just referring to your status in the
office hierarchy.

You (and we) are in a quick-moving
business. News breaks frequently. Change is the
name of the game. Awareness is the way to win.

You've got to follow what's going on
beyond your specialty. Your career may have to
last longer than your specialty.

If change is the game, obsolescence is
the penalty for losing. Obsolescence of products,
of technology and, unfortunately, of people. We
can’t change this fact. But we can help you cope
with it.

Give us one hour of reading time every
two weeks and we will keep you aware of what's
going on around you and around the changing
world of electronics technology.

Move up. Fill out one of the subscrip-
tion postcards in this issue.

Electronics Magazine.
The one worth paying for.

New products international

The FN 323 ri-interference-suppression filter
has nominal current ratings of of 1, 3, and 6
A and incorporates self-healing metal-foil
capacitors. lts closed metal housing provides
the filter with good attenuation characteris-
tics. Schaffner AG, CH-4708 Luterbach,
Switzerland [463]

The Servogor 300 TR transient recorder
records analog signals at over 100 kHz. It
handles up to three separate channels simul-
taneously either in master-slave operation or
under a triple-OR condition. Metrawatt
GmbH, Thomas-Mann-Str. 16-20, D-8500
Nuremberg, West Germany [464]

J‘

The Micro Computer Winchester, based on
Zilog's Z80B, is for multiuser operation at 1.3
million instructions per second. It has a mini-
mum of 112-K bytes of random-access
memory and 10 megabytes of Winchester
storage. Zelco SRL, Via V. Monti 21, 20123
Milan, Italy [465]
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Tektronix offers
a profitable OEM
partnership.

Plot courtesy of THE GRAPHICS |
STANDARD -

Graphic Construction Inc.

Electronics /September 22, 1981

As the demand for computer
graphics increases, particularly in
mechanical design & drafting,
numerical control, PCB layout,
surveying and civil engineering,
your customers will be looking for
advice and the right choice to suit
their needs.

Tektronix has been supplying
display and copier technology to
OEM'’s for many years.Now
Tektronix offers with the 4050
Series highly interactive, powerful,
stand-alone graphics systems.

The complete graphics support
of the 4050 Series,combined with
your application software and
expertise, provides your customers
with easier solutions to their
applications and meets their
productivity requirements.

4050 systems represent more cost-
effective solutions than mini-
computers, and require less invest-
ment than when you develop your
own microprocessor-based system.

A Tektronix OEM partnership
can be tailored to suit your way of
doing business. We believe your
success, like ours, depends on
value-for-money, reliable product
performance and responsive ser-
vice. Your local Tektronix represen-
tative will gladly answer any ques-
tions about discounts, terms and
conditions. Plus provide full details
on custom engineering and integra-
tion assistance, training programs,
service agreements, fixed price
module repair and documentation.

o= ————————————

Yes | am an OEM systems builder.
Please send me full details on
Tektronix Desktop Computers and
OEM capabilities and services.

Name
Position

Company
Addﬂress

Telphone

|
|
|
I
I
I
I
|
|
I
I
|
|
I
| E—
I Tektronix International Inc

I European Marketing Centre

| Postbox 827,180 AV Amstelveen
L

| Tektronix

COMMITTED TO EXCELLENCE
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/2N STANDARD
ELEMENT

>

"% ACTUAL SIZE

the different lines of products already manufactured
with our technology.

AAAAARD

0,5W at 70C ' m1
INCREASING | RCKO2 537 %m0 . -
OHMIC VALUES +0,008% ..+ 1% [&‘ INCREASING POWER |  S118

+ 0,005% ..+ 1%

1W at 76C | j
0,6W at 125°C
RCKo04 20)... 400 k)
= RTK 3
1,2W at 70"(3
‘ 0,9W at 125°C
RCKOS 50 s00k0
* 0,005% ..— 1%

| ULTRA PRECISION RHK
r“ HERMETIC SEAL
1,5W at 70°C " -
1,2W at 125°C !
RCKOG 40). .. gOO lfQ.

+0,005% .+ 1% | s




The design and
technology of
very high preci-
sion resistors have
progressed conside-
rably in recent years.
Nowadays, users fre-
quently need from a re-
sistor such performances as :
- initial tolerance of 0.005%
- temperature coefficients less
than 1 ppm/C
- 2000 hours’ load life stability at Pn
125:C better than 0.002%.
- rise time of a few nano seconds.
SFERNICE in France and its subsidiary in
the United States, RESISTOR RESEARCH
CORPORATION are among the few manu-
facturing companies that have made their first
priorities the development of an industrial process
that fulfills these needs.
This original and complex process, known as
“Nicrocer ® ", permits series manufacture of a standard
elemert.

The standard element The basic element

consists of a square chip, 0.2"” x 0.2" x 0.025”

(5,4 x 5,4 x 0,635 mm) in size, made of a ceramic subs-

trate to which & thin resistive foil (100 microinches thick/2,5
micrometers) is bonded. )

This foil is then treated by a proprietary manufacturing process
that trims it up to the very true ohmic value specified by the
customer. .

Two flexible rinbons welded to the foil provide the necessary
electrical connections.

A VERY HIGH

PRECISION RESISTIVE
ELEMENT WITH
ULTIMATE POSSIBILITIES

Because it is a fine metal foil, the resistor has the specific elec-
trical stability of solid metal.

Special thermal treatment and bonding technology combine to
give these resistors extremely low thermal coefficients, asso-
ciated with excellent reproducibility.

Our etching process permits line width down to 3 micrometers
to a tolerance of 1 micron. It is then possible to achieve :

- ohmic values to a precision of better than 105

- extremely short rise times required for rapid electronics (pla-
nar structure, self-inductance cancelled out between two
conductors).

The requirement of very good thermal conductivity dictates the
choice of alumina as a substrate.

The flexible ribbons insulate the resistive element from the
mechanical and thermal strengths arising when the user sol-
ders the assembly.

A wide range of very high-precision and extremely stable pro-
ducts has been developed from this resistive element.

If you do not find your exact requirement in this range, we will
be glad to help you personally, either in our European plant or
our U.S. subsidiary, to develop a high-precision product that
answers your needs.

For further information, please contact :

SFERNICE 117, bd de la Madeleine
B.P. 17 - 06021 Nice Cedex FRANCE
Tél. (93) 87.58.90 + 470261

worldwide
except
U.S.A.:

in U.S.A.: RESISTOR RESEARCH Corporation

11515 Sunset Hills Blvd

Reston, Virginia 22090

Tel. (703) 435-2000 TWX 710-831-0344

" RE series 20 - 30 - 40
- Network R/2R
DIL - Kelvin Varley Divider

L_ - All special requirement
2,5W at 70°C
1Q at 200k Q
£001% .2 1% ‘ CUSTOMERISATION

\

3W without heat sink C
TOW o neat ek /3 28
30...600 kQ

+0,01% ..+ 1%

|

- TC Tracki

; = - Tolerance matching @
Al SR U (e - All customer specification ‘ ; 5
e 0] | | «
Ehkoz ‘ LA O i
up to = 0,001% e~ ~ I i | 7
hgrmetic seal better than Ty maoan“ [ =] == g
107 Atm. | gRHRO2 T
stability better than 5 10-€¢/year "‘v ¢ = n
| SOCIETE FRANGAISE DE L’ELECTRO-RESISTANCE
l 117, BOULEVARD DE LA MADELEINE
! 06021 NICE CEDEX - FRANCE
| { TEL. (93) 87.58.90 - TELEX 470 261

- sets of resistors

ng
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( Low cost tuning fork quartz crystals from 10 to 600 kHz
Quartz oscillators in TO-5 from 1 pulse/day to 350 kHz

STATEK, a subsidiary of the Swiss ASUAG group, is Using these unique quartz crystals, STATEK offers for
employing its own patented semiconductor photolitho- military and industrial applications complete quartz
graphic wafer manufacturing techniques to mass produce oscillaters in TO-5 cases. These are available with or
low cost, high performance tuning fork quartz crystals.  without integrated frequency divider.

® Precise frequency adjustment by
laser trimming on sealed parts
through glass lid

® Frequency range without divider
from 10 to 350 kHz, with divider
down to 1 pulse/day

® Withstands high shock and vibra-
tion levels

® High quality factor

® Rugged design withstands high
shocks

® Temperature range —40°C to
+859C or —559C to +1250C

® Flat, IC compatible ceramic case

® Very low power consumption

® CMOS and TTL compatible

® Low ageing

® [ong life expectancy. ® Extremely small size

More than 20 standard frequencies in the range from 10 Up to 10 standard frequencies in the range from 1Hz to
to 500 kHz are available off the shelf. Other frequencies 100 kHz are available from stock. Ask for further details
are delivered on a short term basis and also in large or consult ASU engineers about your specific application
quantities. needs.

7 AN | g (]
P.0.Box 297, 1860 Aigle, Switzerland f E tL JJ COMPONENTS Ltd.
Tel. 025 - 26 55 33, Telex 456138 [ A subsidiary of the Swiss ASUAG group
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Data Communications Books.

Practical Applications of

Th-2135T81

Fiber Optics Vocabulary Data Communications: A User’s Guide

The basic reference document on fiber optic and lightwave Articles from Data Communications magazine cover archi-
communications for those who design, develop, operate, use, tecture and protocols. data-link performance. distributed
manage, or manufacture communica- data processing, software, data
tions or data processing equipment security, testing and diagnostics,

and components. * 1400 entries, with
* inversions and cross-references
* index of terms. Edited by Dennis
Bodson. 149 pp., paperback, $12.95

communication processors, and
digitized-voice and data-plus-voice.
424 pp., paperback, $13.95

Data Communications
Procurement Manual F
The most authoritative and current ['.
information you need to turn data -
communications procurement into
a smoothly running, cost-effective

Basics of
Data Communications

This compilation of essential articles
from Data Communications mag-

Bactonica . . .
Ll [ azine includes chapters on terminals,

acoustic couplers and modems,

operation. Includes sample communications processors,
solicitation clauses and forms, specification checklists on 38 networking, channel performance, data-link controls,
devices, and 8 useful appendixes. By Gilbert Held. 150 pp.. network diagnostics, interfaces, and regulations and policy.
clothbound, $24.50 303 pp., paperback, $12.95
Ir—Order today, using this coupon! ﬂl
Electronics Magazine Books L J/K
1221 Avenue of the Americas tj:‘. Na e T B — |
New York, NY 10020 (Hill' | il Titte
| Tei. (212) 997-2996 SR - S
| Please send me... Company I
—_ copies of Fiber Optics Vocabulary @$12.95 - S S B .
| copies of Data Communications Procurement Manual @ $24.50 Street/ P.O. address I
I copies of Practical Applications of Data Communications @$13.95 — — S — — — '
| __ copies of Basics of Data Communications @$12.95 City/ state/ zip |

Payment enclosed (payment must accompany orders under $25) 0 Bill me C Bill my company Ten-day money-back guarantee applies on all books. EL
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At Tektronix, we design our
plotters to provide precisely
what you need now, and to keep

Even When | expanding to keep pace with

the job. You never have to buy

your work keeps more than you need today, or less

than you'll need tomorrow.

Changing, our plotters Recently, when we introduced

a an 8-pen turret version of the

keep worklng . desktop (279 mm x 432mm)
4662, we provided the means
for existing units to be retro-
fitted in the field. We did the
same thing when we increased the
4662's standard memory—because
we're committed to updating, not
outdating, our products.

The larger (432mm X
559mm) 4663 lets you grow
into a range of options. You
can add circular interpolation and
programmable macros. Automatic
roll paper advance. Single button
recall of up to four sets of operating
parameters. Downloadable charac-
ter sets. And more, whenever your
needs require.

Right from the start, we
offer you more colour, more pen
styles and line widths. A variety
of language fonts. And paper
or drafting film plotting media.
Not to mention fast, accurate
performance you must see
to believe. To start plotting a long
and reliable future for yourself,
just use the coupon or contact your
local Tektronix Sales Engineer.

Please send me full details on: The Practical
Plotters by Tektronix.

POSITION
COMPANY
ADDRESS

TELEPHONE

Tektronix Europe B.V.
Postbus 827

1180 AV Amstelveen
The Netherlands

THE GRAPHICS
Copyright 1981, Tektrcnix, Inc. All rights reserved. OEM quosations available on request. 974 STANDARD

The Practical Plotters. TEI(tronix
By Tektronix. o TED TOBXCELL e
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Belgium S.P.R.L. CLOFIS Tél. (2) 657.18.05 Télex 22693
Danemark DANOTHERM Tél. (1) 703681 Télex 19187
Finland DUALTEK Tél. (358) 04.60.011 Télex 123369
Germany THOMSON C S F. Tél. (89) 7.67.51 Télex 522916

~ Italy EURELETTRONICA Tél. (2) 498.18.51 Télex 332102

- Netherlands VAN REIJSEN E. Tél. (15) 56.92.16 Télex 38126
- Sweden ULVECO Tél. (764) 66060 Télex 13514 B uE

- Switzerland A.LP. Wild Teél. (01) 363.10.20 tﬂl 184 -
United Kingdom CETRONIC Tél. (0920) 82
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computer gls'iendliness
big computer
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HP's new computer syst

Whether it’s laboratory testing, production automa-
tion or computation and analysis, Hewlett-Packard’s
newest computer systems put high-powered engi-
neering performance into easy-to-configure, easy-to-
use workstations. So you can solve your applications
problems just the way you want to. And a lot sooner
than you might have thought possible.

The HI? 9826
for high-speed test.

Designed specifically for I/O-intensive instrument
and control applications, the 9826 uses the powerful
new MC 68000 chip for ultra-fast data transfer and
number crunching. It also has a variety of I/0 ports
and built-in drivers, so you're free to concentrate on
testing, not on system configuration. Which means

you can get your solutions up and running in days,
instead of weeks or months.

But the 9826 makes it easier still. Because you
can run your programs in any of three languages:
HP-enhanced BASIC, HPL, or PASCAL.

We also built a CRT display and advanced
graphics right into the system, so you can see and
interpret your data almost as soon as you get it.

A special rotary control knob makes moving the
cursor faster and easier than conventional key-
strokes. And a built-in flexible disc, advanced
datacomm and up to 512K bytes of read/write
memory add the finishing touch.

The HP 9826. System prices start at
$8950. Call us if you'd like to see a test run.




>ms end the compromise.

The HP 9845 for
high-performance design.
With a broad range of advanced capabilities (includ-

ing new options offering three times the computational
speed of the basic system), the HP 9845 can be

configured to meet your precise needs—from finite
element analysis to simulations and modeling. And
almost anything in between.

The key is flexibility. You can choose from among
14 different configurations, including a color display
and 448K bytes of read/write memory. Then, attach
a hard disc, printer, plotter, or other peripherals. And
with the 9845’s advanced datacomm capabilities, you

U can even share technical information with other com-

puters in distributed processing environments.

The HP 9845. System prices start at under
$20,000. Call us if you’ve got similar designs.

All of our computers are backed by HP’s world-

. wide service organization. For more information, call

your local HP sales office listed in the White Pages.

Or write to Hewlett-Packard, Attn: Pat Welch, Dept.

06108, 3404 E. Harmony Rd., Ft. Colli O 80525.
- ) .

v
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The world’s most asked-for DMM’s:
Now; there’s more to ask for

than ever before.

When people ask for test
equipment with unsurpassed en-
gineering excellence and proven
durability, the choice is clear. They
ask for Fluke.

And that simple fact has made
the Fluke 8020 Series of handhelds
the world’s most popular DMM’s.

Asthe world leader, we're
committed to continually refine
and improve the performance of
our instruments. Because in our
book, that’s what leadershipisall
about.

Our most popular DMM’s

improved inside and out

The new 8020B Series of
handheldsincorporate important
refinements realized from a care-
ful analysis of the hundreds of
thousands of Fluke DMM’s in
use today.

QOutside, we redesigned the
front panel for greater ease of oper-
ation. We added non-skid rubber
feet, and made our shock-resistant
case even tougher. You’'ll find a new
tilt bail with alocking detent, too.

Inside, we designed double-
fuse protection on the current in-
puts for maximum safety in case of
an accidental overload. And added
high-speed continuity beepers on
three models that respond to even
the fastest mechanical contacts.

The most asked for

measurement capabilities
All this, plus the same
superior functions and features
that have made the 8020 Series
the most asked-for DMM’s in the

world: Choices of 0.25% and 0.1%
basicdcaccuracy. Crisp, bright
liquid crystal displays. And a selec-
tion of models that lets you match
the performance you desire to your
budget.

Selection Guide
< 2
FEEEE TS S s
B022B (e[ |0 |0 |00 0.25%
8021B (e (e |e (0| e e .o 0.25%
3020B e s |o (0|0 e 0| 0.1%

8024B (e |0 (0|0 |0 |0 |0 |0 0 e 0| 0.1%

Allfour models are backed
by a two-year parts and labor war-
ranty with a guaranteed two-year
calibration cycle.

Ask for moreinformation.

Call toll free 1-800-426-0361
{except AK, HI and WA); use the
coupon below, or contact your
Fluke stocking distributor, sales
office or representative to order
Fluke DMM or torequest
complete specifications.

FLUKE

————— Fast-Response Coupon ====-
E2 9/81

IN THE U.S.AND NON

EUROPEAN COUNTRIES IN EUROPE

John Fluke Mfg. Co.,Inc.  Fluke (Holland)B.V.

P.O. Box 9090, M/8 250C P.O. Box 5053, 5004 EB

Everett, WA 98206 Tilhurg, The Netherlands

1206) 356-5400, Tlx: 152662  (013)673973, TIx: 52237

] Please send me information on Fluke’s

new 8020B Series DMM's,
We use more metal Tough, heat and Name S
X L shock-resistant lenses . .
diodes, thermistors, High-speed continuit, protect our custom- Title . Mail Stop
fuses and resistors beepers, nowfeature designed liquid crystal .
thanany other manu- o thrgeFluke displaysfrom solder Company
facturer to protect you DMM’s, mean these lashes and other
and your DMM in'case meters won't slow you /‘iildabuses. Address
of anaccidental down when trouble . .
overload. shooting multi-wire City State Zip
cables.
Telephone ) Ext

©1981 John Fluke Mfg. Co., Inc. All rights reserved
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Some plain
96/100 TPI

FACT: we invented

1 megabyte technology.

When the mini-floppy, with less than 100 kbytes capacity
was introduced in 1976, we had a choice. Go along with
the rest or do better.
We chose to do
better. Within a
year we doubled
both bit density
and tracks per
inch, resulting
in a single sided
floppy with 0.5
million bytes and
a double sided version
with one megabyte capacity. The
high capacity 5%” floppy was born.

Micropolis
Meta-floppy

Typical
Mini-floppy

FACT: 1t took solid

engineering to do this.

To quadruple capacity, yet keep interchangeability at the
highest level, was no easy task. It took solid, innovative
engineering at all levels. The result:

* Disk Centering Mechanism - In our drive, the center
of the diskette fits over a profiled spindle and is clamped
into place while the spindle rotates to assist centering.
This technique assures precise centering to within 250
p-inches and eliminates disk crunching problems.

* Head Positioning Accuracy - A precision ground
stainless steel leadscrew with metal follower provides
more precise positioning than the run-out sensitive pulley
and belt approach used by others. Use of a four phase
stepper motor and four steps per track averages the
effects of all stator and rotor poles, resulting in * 83
p-inches positional accuracy.

* Temperature Compensation - Our temperature
compensation loop includes only the diskette, pre-loaded
leadscrew and spindle housing. The baseplate is
specifically excluded since its expansion is compensated

by a proportional change in the preload of the leadscrew.
This approach consistently limits temperature variations

Reference Point for
Positioning of R'W Head

Thrust Bearing

to + 250 p-inches.

{— Head

/ Thrust Bearing
Spindle — / Spring Supplies

2.5-lb, Force

Spindle
Housing

— Lead Screw

Zero Backlash Coupling Between

LD Head And Lead Screw

‘ (Loading Lead Screw Against
Reference in Spindle Housing)

* Balance Between Speed & Accuracy ~ We chose
10ms track-to-track positioning and 380 kbps transfer rate
as an optimum balance between speed on one hand, and
accuracy and interchangeability on the other.

¢ Silent Operation - In band type drives an annoying
chatter results from the head’s travel from track to track.
Our precision stainless mechanism eliminates this noisy
irritation.

FACT: our drives really

work.

While others are still learning, our 96/100 TPI drives
are operating reliably in systems all over the world.
So well, in fact, that we're extending the warranty to
12 months on new OEM agreements. Design and
process controls learned years ago, coupled with
effective quality control, assures drives ready to work
in your system.



facts about
4" floppies

FACT: We've delivered

more 96/100 TPI drives to
OEM’s than all others.

100,000 200,000
1 1

rxO—H——"3mTZCO

To date we've delivered over 200,000 double track
density drives; more than all of our competitors
combined. Hundreds of manufacturers of successful
small business systems have selected Micropolis drives
for their cost effectiveness and proven reliability.

FACT: were producing
more than one each minute.

If you need high performance floppies on time, and in
quantity, come to
Micropolis. We’re
producing over 500
a day... and expand
ing. Expansion
includes a new
60,000 square foot
plant planned for
occupancy by year
end and dedicated
completely to
96/100 TPI floppy .
production. \

N—

FACT: We've invented

again - A 2 megabyte 5% inch
floppy.

At NCC we introduced a new 2 megabyte floppy, made
possible by again doubling density to 12,000 bits per
inch. Micropolis’ Model 1117 has 6ms track to track
positioning, 500 kbps transfer rate and a host of features
including a “chassis within a chassis” for unparalleled
electrical shielding and resistance to mounting effect.
Industry standard mounting and bezel permit easy
introduction into existing systems.

So you win both ways with Micropolis. If you need
96/100 TPI floppies now, order our field proven
1015/1016 series. If you're working on a new system,
design in our 2 megabyte Model 1117, the high
performance “chassis within a chassis” floppy.

For more information phone us or write on your
letterhead.

MICROPQILIS

21329 Nordhoff Street
Chatsworth, CA 91311
(213) 709-3300 » Telex 651486

Positions available for talented people.
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New 16K PROM from Texas Instruments.

The big family gets bigger.
Covers your needs across the board.

The wider your choice, the easier your
selection. So Texas Instruments stead-
ily expands its bipolar PROM family.
Latest addition: TRP28S166 16K PROM.

Organized 2Kx8, the TBP28S166 is
available in two versions, with max-
imum address access times of either 55
ns or 75 ns. It comes in an industry-
standard 600-mil, 24-pin package.
Available soon: TBP28S165, a 300-mil,
24-pin version that can mean savings in
board space of 50% or more.

Five more choices

TI has also redesigned five of its

PROMs to give you better performance
than ever before: the popular 1K; a low

power 2K; two 512W x 8B 4Ks; the “by
8" 24-pin 8K. All offer faster address
access times and lower power consump-
tion than previous designs.

Programming convenience
One special reason tor going with T1's
PROM family is that a single specific-
ation programs all members from 1K
through 16K. So if you use one of the
popular programmers on the market
today, one programming configuration
is all you need. Result: Fewer program-
ming problems and much lower costs.

Additional advantages
All TI PROMs incorporate titanium-

tungsten fuse links. All have low
current PNP inputs to permit easy in-
terfacing with MOS and bipolar micro-
processors. All are Schottky-clamped
for best speed/power combinations.

Your choice of PROMS from TI
is the industry’s broadest. In d