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

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

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

What are the new

testing problems?

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

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

is a data compression tech-
nique that reduces a complex
data stream to a 5

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

SIGNATURE ANALYSIS

Stop Start

)’1001 10 010(’
0100320%......onrese- :

Data SUearm ee— %?:;la;:erf

Node 5 [5lr]1

Signature

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

Finally, S/A’s stored go/

no-go response approach is

a cost-effective method for

the testing of LSI devices.

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

AN

-

Power MOS FETS
are now available from HP

Look to HP for high quality, high performance and reliable Power MOS FET’s. These FETs are ideal for
off-line switching power supplies, inverter and converter circuits, motor drives and general industrial
applications. HP MOS FET's are available now and feature: high breakdown voltage (Vpss), 450V minimum;
low on resistance [Rion)], 0.85Q maximum; and fast switching speed, 50 nanoseconds typical.
HP Power MOS FET's operate at high frequencies (200 kHz or more), with simple drive
circuits. Switching losses are low and smaller components can be used, lowering system size and weight.
They’re in stock right now at your local HP authorized

distributor. In the U.S. contact Hall-Mark, Hamilton/Avnet,
Pioneer Standard, Schweber, Wilshire or the Wyle Distribution é H E W LE T T
Group (Liberty/Elmar). In Canada, call Hamilton/Avnet p p A C K A n D

or Zentronics, Ltd.

050068
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Innovative design brings new values in

universal counters for systems, bench and field use.

This is much more than just another
family of 100 MHz universal counters.
An innovative design using a micro-
processor and HP’s Multiple Register
Counter IC give you remarkable
performance and versatility for the
money: 7 digits of frequency resolution
per second; continuously variable gate
times; dual-mode input conditioning
that optimizes both frequency and time
interval measurement; input filter

and time interval delay for noisy inputs;
very low RFI/EMC and excellent
versatility when measuring frequency
bursts.

Remarkably, at their low prices,
these counters use the reciprocal
measurement technique, which measures
the input waveform's period and inverts

the result to display frequency. This
gives you full resolution for all frequencies
without the use of long gate times or
phase-locked multipliers.

You get a full complement of universal
counter measurements: frequency and
frequency burst to 100 MHz (1 GHz
optional), frequency ratio, time interval
with resolution of 100 ns single shot
and 10 ps averaged, period average and
totalizing.

There are three models to select from.
The new 5316A counter gives you full
Hewlett-Packard Interface Bus (IEEE-4&8)
capability including remote digital
setting of trigger levels. It is metal-cased
and rack mountable. And, at $1500* it
is our lowest cost systems counter. The
5315B is similar to the 5316A, but without

[b/” HEWLETT

PACKARD

HP-IB. It costs only $1050* The HP 5315A
portable version has a rugged poly-
carbonate case and carrying handle. It
costs $875* Options: battery pack (5315A
only), $225;* 1 GHz C channel, $250;*
Offset/Normalize Module (divides and/or
adds numbers to Model 5315B or 5316A
measurements), $650;* higher stability
time base (TCXO), $100*

All three of these counters have the
quality you've come to expect from HP —
at truly remarkable prices. For the
full story just call your nearest HP sales
office or write, Hewlett-Packard,

1507 Page Mill Road, mﬁwwm

Palo Alto, CA 94304.
SYSTEMS
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Cover: Analog chip integrates discrete designs, 121

High-level integration has descended upon the linear world in the form of a

general-purpose analog chip. Its powerful combination of features makes it a

truly versatile building block suited to a wide variety of applications. Among

them are sample-and-hold circuits, two-channel multiplexers, absolute-value

amplifiers, and devices for implementing synchronous demodulation—a use-

ful tool in critical applications in measurement, control, and instrumentation.
The cover photograph was taken by Art Director Fred Sklenar.

High technology goes after the power, 97

The continually climbing cost of oil is only an additional motive for the move
of digital electronics into power conversion devices. The upcoming Powercon
8 power electronics conference, to be held in Dallas, April 27-30, discloses
important work going on, notably in two areas: MOS switches as well as
combined MOS and bipolar devices to replace thyristoss; and large-scale
integrated circuits, usually microprocessor-based, for motor control.

PBX makers seek to control the electronic office, 139

The office of the future is no longer so futuristic, and as it converges on
present reality, the technical focus is shifting to the “central” question—that
is, what will,coordinate and control the various pieces of electronic office
equipment. One prime contender for the role is the private branch exchange.
This special report analyzes what is being done, and by whom, to incorporate
a data-handling capability in these machines, which in their voice-only
incarnation already take charge of telephone calls.

Creating color graphics for CRT terminals, 153

As computers continue to proliferate and extend their roles, they demand
ever greater sophistication of cathode-ray-tube displays, specifically in the
form of high-quality color graphics. And just as large-scale integration has
invaded the computer —processing and memory—so, t00, it is now taking on
the control of the CRT display. An LSI graphics display controller offers
system designers an economical and effective way to incorporate these
terminals even in small systems. Capable of addressing 256-K 16-bit words,
it can create complex color images on a 2,048-by-2,048-dot matrix. And it is
comfortable with almost any central processing unit.

And in the next issue . . .

A preview of the National Computer Conference . . . raising programmers’
productivity: a special report . . . a well-designed 64-K random-access
memory . . . a 16-bit microprocessor that supports modular lan-
guages . . . a combined in-circuit and functional test system for large- and
very large-scale integrated circuits.
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the worlds only double-balanced mixer

with a 3-year guarantee
The SRA-1 from Mini-Circuits only*11%,.,

Our 3-year guarantee is still unique today...
even though we have been offering it for the past five years.

Here is how we achieve it. The diodes are the most critical component

in the mixer. So to start, we use an accelerated life screening test generally
reserved only for space applications. The HTRB-screened Schottky diodes are
subjected to a one-volt negative bias at 150° C for 168 hours, a stress
designed to accelerate ageing and force time-related failures—

thus screening out potentially unreliatle diodes.

In addition. further stressing and testing are performed on the assembled unit.
Each completed SRA-1 experiences:

1. Burn-in for 96 hours at 100" C with 8 mA at 1 KHz.

2. Thermal shock.

3. Gross and fine leak tests (per MIL-STD 202).

Don't settle for an imitation. Specify Mini-Circuits’ SRA-1, the only double-
balanced mixers with a three-year guarantee. Immediate delivery, of course.

- L} - -
= Mini-Circuits
A Division of Scientific Compone-nts Corp
World's largest manutacturer ot Double Balanced Mixers
2625 East 14th Street. Brooklyn, New York 11235 (212)769-0200
Domestic and International Telex 125460 Internationa’ Telex 620156

SRA-1 SPECIFICATIONS

FREQUENCY RANGE (MHz)

LO 0.5-500

RF  0.5-500

IF DC-500

CONVERSION LOSS (dB)  TYP. MAX.

1.250 MHz {7 %3] 70

0.5-500 MHz 6.5 85

ISOLATION (dB) TYP. MIN.

0.55MHz LO-RF 50 45
LO-IF 45 35

5-250 MHz LO-RF 45 30
LO-IF 40 25

250-500 MHz LO-RF 35 25

LO-IF 30 20
MIN. ELECTRONIC ATTENUATION (20 mA) 3 dB Typ.
SIGNAL 1 dB COMPRESSION LEVEL +1 dBm
IMPEDANCE All Ports, 50 Ohms
LO POWER +7 dBm

Circle 5 on reader service card
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Never before...

200 watts

of RF power with
incredible
versatility.

3200 L spans
250 kHz to 150 MHz.

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

Imagine the wide range of appli-
cations you can cover with this
single Class A linear unit. All you
need is any standard signal or
sweep generator and you have
the ultimate in linear power for
RFI/EMI testing, NMR, RF
Transmission, and general
laboratory applications.

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

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

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

Unlike the digital world, which vir-

tually revolves around the highly
adaptable microprocessor, the ana-
log world has lacked any such single-
chip general-purpose building
block.” So say David L. Gillooly and
Paul Henneuse of Precision Mono-
lithics Inc., Santa Clara, Calif., in
our cover article (p. 121) introduc-
ing the GAP-01, a general-purpose
analog processor.

The GAP-01 is the kind of build-
ing block that can fit a wide range of
applications, integrate discrete ana-
log components, reduce board space,
and be applied in either high or low
volumes, the authors explain.

Does this development mark the
return into the spotlight of the ana-
log design engineer? Not exactly,
says Gillooly, who is staff product
market engineer for PMI.

“There’s no way you can over-
stress the importance of the digital
microprocessor today,” he observes,
“but you don’t need a microproces-
sor in all applications. Many things
can be done linearly. Because of the
success of microprocessors, we some-
times tend to forget that data are
usually analog until we make them
digital for processing.”

Gillooly, by the way, has been in
both camps. As an engineer at
National Semiconductor Corp., he
worked in the hybrid group develop-
ing high-performance analog parts.
More recently at Biomation, his
work was totally digital, dealing with
the application of emitter-coupled-
logic and TTL technologies.

Though Gillooly believes that dig-
ital designers do not appreciate all
the techniques of analog design
employed to make a device highly
accurate, he says that analog design-
ers do not appreciate fully the com-

plexity required in digital devices
that are having to operate at ever-
faster speeds.

o the communications community,

private branch exchanges have
always meant voice-only operation.
Now it’s time to take another look,
because today PBXs capable of han-
dling both voice and data are coming
to market.

This development will be vital in
the automated office, as communica-
tions editor Harvey Hindin points
out in his special report on PBXs
(p. 139). There are four contenders
for controlling communications in
the electronic office—central com-
puters, local networks, the public
telephone network as proposed in
American Telephone & Telegraph
Co.’s Advanced Communications
Service, and voice-and-data PBXs.
_“In these days of low-cost micro-
processors, digital technology, and
distributed processing, the PBX can
handle data just as well as it handles
voice,” Harvey states. As evidence,
in the last six months several com-
panies have introduced private
branch exchanges that do just that.

he Electronics Index for 1980 is

about to come off the presses list-
ing all of the stories and articles for
the past year by subject and by
author. If you want to receive an
index, circle 370 on the Reader Ser-
vice Card.

Wanted: a Business Trends editor

A newly established department of the New York editorial staff of Electronics
offers a unique opportunity for a skilled communicator interested in the
business side of technology. We seek an experienced business journalist with
a good statistical or market research background in the electronics field. An
EE or an MBA in market research or an economics degree would be
eminently desirable. Send your résumé to the Editor-in-Chief, Electronics,
1221 Avenue of the Americas, New York, N. Y. 10020.
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Four Filters in One

Dual Channel Filter, Capable Of:

¢ Two independent low-pass channel filters
¢ Two high-pass channel filters

¢ Single channel band pass filter
or
e Single channel band reject filter

... And all are tunable from 20 Hz to 2 MHz

The Model 3202 provides the flexibility
essential for complex frequency or time
domain measurements.

Functions: low-pass — direct cou-
pled with low drift. High-pass — upper
3 dB at 10 MHz. Band-pass — continu-
ously variable broad band or sharp null.

Performance characteristics:
24 dB per octave slope per channel;
80 dB maximum attenuation; 90 dB
dynamic range (less than 100 microvolts
hum and noise) eliminates costly pre-
amplifier; 0 dB insertion loss; response
characteristics — Butterworth or R-C
(transient free).

For fast action, call: (617) 580-1660. [
pass |
L

o=
weur

l-’LlKRDHN"H'TE Lé/ @ tA;.l K}anonn-m-r- N © \g

"1 modal 3202 fitter
CORPORATION - fc Leve.
Avon Industrial Park, Avon, MA 02322
(617) 580-1660 TWX 710 345 0831

Krohn-Hite...Benchmark of Quality in Instruments

OVERSEAS SALES OFFICE: ARAB REPUBLIC OF EGYPT, Cairo, E.P.. Co; ARGENTINA, Buenos Aires, COASIN S/A; AUSTRIA, Wien, UNIVERSAL ELECTRONIK IMPORT: AUSTRALIA, Chatswood, South
Melbourne, FonltudeValIe&Q, Auburn, Kidman Park, Cloverdale, WARBURTON FRANKI, LTD; BELGIUM, Brussels, C. N. ROOD s.a.; DENMARK, Naerum, SC METRIC A/S; ENGLAND, Reading Berks, KEITHLEY
INSTRUMENTS, LTD; FINLAND, Helsinki, INTO/OY; FAANCE, Buc, M.B. ELECTRONIGUE; GERMANY, Munich, KEITHLEY INSTRUMENTS, GMBH; HOLLAND, Rijswijk, C.N. ROOD, b.v. ISRAEL, Tel-Aviv,
ARITMORE ENGINEERING CO, LTD; ITALY, Milan, Rome, VIANELLO S.PA.: JAPAN, Tokyo, CHISHO CORP.; NEW ZEALAND, Lower Hutt, WARBURTON FRANKI LTD; NORWAY, Asker, TELEINSTRUMENT AB;
PORTUGAL, Lisbon, MAGNETROM; SINGAPORE, Slnoha’pore. O'CONNOR'S (PTE), LTD; SOUTH AFRICA, Bramley, PROTEA PN.1. (PTY), LTO; SPAIN, Barcelona, C.R. MARES, S.A.; SWEDEN, Vallingby,
TELEINSTRUMENT AB; SWITZERLAND, Urdorf Zurich, MEGEX ELECTRONIC AG.

© Krohn-Hite Corporation 1981
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THIN-TRIM°&
SEAL-TRIVMF’
VARIABLE
CAPACITORS

Thin-Trim®capacitors are
an advanced development
in miniaturized variable
capacitors for applications
in circuits where size and
performance are critical.

Seal-Trim®capacitors -

are Thin-Trim®capacitors

encapsulated in a

moisture-proof housing .

which eliminates dirt, dust,

solder flux and atmospheric

contamination.

o Low Drift Rates

e HighQ

e High Volumetric Efficiency

e Capacitance Ranges:
.25-.7 pF to 20-100 pF in
Three Sizes

Electronic Accuracy
Through
Mechanical Precision

oansond

Manufacturing
Corporation

400 Rockaway Valley Road
Boonton, New Jersey 07005
201-334-2676

TWX 710-987-8367
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Readers’ comments

The vote’s real significance

To the Editor: President Leo
Young's detailed explanation in the
Readers’ Comments section [Feb.
10, p. 8] of how the board of direc-
tors of the Institute of Electrical and
Electronics Engineers approached
the last election misses one impor-
tant point.

Mr. Young states that the board
made its decision based on the
“meaning of the vote.” However, the
real meaning of the vote is that IEEE
elections are of so little importance
to most members that they don’t
bother to vote. In addition, the IEEE
is of so little interest to most EEs that
they see no real reason to join.

As an IEEE member, | feel the
board should spend its time inter-
preting the meaning of this huge
mandate for change.

Richard G. Wiley
Syracuse, N. Y.

Mixed-up couples

To the Editor: In “In memories, C-
MOS speeds up and redundancy
catches on” [Feb. 24, p. 141], two
technical points concerning fast ran-
dom-access memories presented at
the 1981 International Solid State
Circuits Conference are explained
inaccurately.

The description of the sense
amplifier in Hitachi’s 4-k Hi-C-MOS
Il static RAM states that the ampli-
fier output OUT is capacitively cou-
pled to the input line DATA and that
the complementary output, OUT, is
coupled to DATA. The article claims
that *“the capacitors act as short cir-
cuits to the steep signal edges in the
circuit.” Therefore, “when the in-
puts change, the outputs will assume
their correct polarities almost instan-
taneously.”

In fact, the capacitors are con-
nected in a positive-feedback config-
uration, with OUT coupled to DATA
and OUT coupled to DATA. Their
purpose is to boost the small signal
swing on the DATA and DATA input
lines, not to “‘short out steep signal
edges,” which would tend to slow the
sensing operation.

In addition, the article states that
in its 16-K-by-1-bit static RAM, Tex-
as Instruments Inc. has *“column-line

sense amplifiers that replace the usu-

al column decoders.” Actually, Tex-

as Instruments’ part does employ

column decoders to enable one of the

128 sense amps. These amplifiers

replace large column-transfer tran-

sistors that exhibit high diffusion
capacitance.

Mark Johnson

Massachusetts Institute

of Technology

Laboratory for Computer Science

Cambridge, Mass.

Overlooked overflows

To the Editor: Concerning ‘‘Pulse-
width meter displays values digital-
ly” [Dec. 4, p. 162]: a decade count-
er will not always detect the overflow
of a counting chain. If, for example,
the chain overflows 10 times, the
decade counter is reset to zero and
retains no memory of the overflows.
The last counter in the pulse-width
meter should be replaced by a flip-
flop that sets on the falling edge of
the preceding counter output and
stays set until it and the whole chain
have been deliberately cleared.
Philip Bacon
Gainesville, Fla.

Corrections

In “Two-chip pulse generator operates
at 75 MHz" (March 24, p. 139), pins 6
and 11 of A, should connect through
their respective 390-ohm resistors to
pin 9, not to — 5.2 volts. Pin 5 should
connect to pin 9 as well, and neither of
the two should connect to pin 8.

Analog Devices Inc.’s AD-ADC84/
85 (March 24, p. 180) are, as their
designation implies, analog-to-digital
converters and not the other way
around, as stated. The parts count for
the converters is 13 integrated circuits
and 6 capacitors, not 5 chips. The story
gives maximum conversion times and
linearity specifications. Differential lin-
earity is t'/: least significant bit, not
“less than” X'/2 LSB. Offset errors
should have read £0.05% for unipo-
lar and £0.1% for bipolar operation.
Finally, Analog Devices reports that
100-unit-lot prices for the models 84
and 85 are now 875 and $115 for
10-bit units, respectively, and $85 and
$125 for 12-bit resolution. :
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Interested in

The Mark Williams Company an-
nounces COHERENTM 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 can select programs and 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 degree of reliability, port-
ability, and ease of modification with no
noticeable performance penalty.

Features

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,

® running processes in foreground and
background,

compatible mechanisms for file, device
and interprocess i/0 facilities,

the shell command interpreter— modifi-
able for particular applications,
distributed file system with tree-struc-
tured, hierarchical design.

e pipes and multiplexed channels for
interprocess communication,
asynchronous software interrupts,
generalized segmentation (shared data,
writeable instruction spaces),

ability to lock processes in memory for
real-time applications,

¢ fast swapping with swap storage cache,
o minimal interrupt lockout time for real-

*UNIX is a trademark of Bell Labs

* o
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time applications,

reliable power failure recovery
facilities,

fast disc accesses through disc buffer
cache,

loadable device drivers,

process timing, profiling and debug-
ging trace features.

LN 2

In addition to the standard commands
for manipulating processes, files, and the
like, in its initial release COHERENT will
include the following major software com-
ponents: SHELL, the command inter-
preter; STDIO, a portable, standard i/o
library plusrun-time support routines;
AS, an assembler tor the host machine;
CROSS, a number of cross-assemblers
for other machines with compatible
cbject format witn *‘AS’ above; DB, a
symbolic debugger for C, Pascal, Fortran.
and assembler; ED, a context-oriented
text editor with regular expression pat-
terns; SED, a stream editor (usad in fil-
ters) fashioned after ‘ED’; GREP, a pattern
rmatching filter; AWK, a pattern scanning
and processing language; LEX, a lexical
analyzer generator, YACC, an advanced
parser generator language; NROFF, an
Nroff-compatible 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 future releases.

Language Support

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

o C a portable compi'er for the
language C, including
stricter type entorcement
in the manner of LINT.

* FORTRAN portable compiler support-

ing the full ANS Fortran 77

standard

portable implementation of

the complete ISO standard

Pascal

* PASCAL

higher performance
software?

¢ 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 compilersrunning under COHERENT
produce extremely tight code very
closely rivaling that produced by an expe-
rienced assembler programmer. Finally,
the unified coder and conformable calling
seguences permit the intermixture of
these languages in a single program.

Operating System

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 s
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
28000, 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
Williams
Company

1430 W. Wrightwood Ave.. Chicago. IL 60614
TEL: 312-472-6659 TWX: 910-221-1182
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Standard of Quality
~trical AQLs on all
ogerating tempera-
IS RAMs & ROMs:
> & Interface: 0.3%

c & other memories.

We just changed the rules. We decided that what this business needed was a nice new

set of AQlLs. And here they are, effective April 1st. Talk to us about all the parts you can get
with INT-STD-123 for free. We don't

make them like they used to. . AAcivanced Micro Devices ¢\

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




Now RCA
Microboards go

to extremes.

RCA CMOS Microboards now
operate from -40°C to +85°C.

e Extended temperature range
on most boards, including:
- all computer boards
- memory boards
- digital 1/0O
- analog /0
e Burned-in at 85°C for 72
hours.
® 100 percent function-tested
before and after burn-in.
o All this at no extra cost.
The extended temperature
range, combined with the low
power consumption, high noise
immunity and portability of CMOS,
make these boards ideal for:
e Remote data acquisition

e Outdoor control systems

® Hostile industrial
environments

e Environmental monitoring.

Now RCA CMOS Micro-
boards can run hot or cold
for only $99.* For a complete
list and pricing of these Micro-
boards contact any RCA Solid
State sales office or appointed
distributor.

Or contact RCA Solid State
headguarters in Somerville,
N.J. Brussels, Belgium. Sao
Paulo, Brazil. Hong Kong. Or
call Microsystems Marketing
toll-free (800) 526-3862.

* U.S optional distributor resale. 100+ price, 604 Microboard computer.

CMOS Microboard
operating range.

90°C — ouititidiiaitbin

80° —\SHEEE =R

70°—|| :

60° —— —— 60°C

500 — — 50°

40° — | —— 40°
—— 30°
. 200
— 10°
JE—— 00

NMOS SBC board
operating range.

Another reason to
switch to CMOS.
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News update

B It has been two years since Inter-
national Business Machines Corp.
sent price-performance shock waves
through the plug-compatible manu-
facturing industry with the an-
nouncement of the 4300 scrics. In
the wake of the announcement there
were some questions and doubt
about the futurc health of the plug-
compatible industry [Electronics,
Oct. 11, 1979, p.89]. The Itel-
National deal was expected to be
only the first of many consolidations,
and some failures among the new
entrants were expected.

However, there was only a bricf
pausc in carnings and sales growth
among these companies, and neither
failures nor any more mergers have
happened. The industry has weath-
ered the storm and is doing all right.

Most of the companics reported
new highs in earnings and revenues
at the end of 1980 and the first part
of 1981, in spite of general price
reductions. In 1980, for instance, the
installed base of Amdahl Corp.’s 470
increased by more than 40%.

Profits. The National Advanced
Systems operation of National Semi-
conductor Corp. achicved a solid
profit in 1980 just onc ycar after
beginning dircct sales. And last ycar
Magnuson Computer Systems Inc.
saw its first year of profitability
since its incorporation in 1977, with
a nct income of $2.5 million on reve-
nues of $27.8 million—a 160%
increase over 1979 revenues.

All the major companies have
introduced new systems with higher
price-performance ratios in the past
year. Amdahl announced its 580 se-
ries [Electronics, Decc. 4, p.41];
National Advanced Systems an-
nounced its AS/9000 version of the
Hitachi M-200H and then bracketed
it below and above with the
AS/9000N and the AS/9000DPC
respectively. Hitachi Lid. and Fujit-
su Ltd. of Japan also just recently
announced several new [BM-compat-
ible models |Electronics, March 10,
p. 77]. The companics competing
directly with the 4300 serics —Mag-
nuson and IPL Systems Inc.—also
have introduced new systems with
price-performance ratios better than
IBM’S. -Tom Manuel
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Cost-effective motor speed control

PROBABLY Cherry has a standard IC,_in

stock, to control the speed of your fractional — AcwalSize
horsepower motor. Precisely. With high resolu-

tion. At low cost.

QUITE LIKELY one of our three standard Choose from our three standard “families.

vqe . . . Cherry Part Number CS-175 CS-140 CS-2907-17
“families” of MSCs will do the job...in your e — — e —" e
. N . upply age Range o 9V 0 0
application. Whether tape deck, floppy._disc,
0 . 0 Lowest cost single MSC X
turntable, appliance or vending machine. You
Dual MSC on one chip X

name it, we’'ll control it. Accurately. E— -
or rive wit

IF NOT Cherry will design an IC for your spe- | myris“:r | .
cific MSC application—economically. S

EITHER WAY you get the advantage of our Or, we'll design you an affordable special.
vast experience and expertise in. . . .. .. ... ... FHP Motor Speed Control ICs.

Phone or write today for MSC data sheets.

CHERRY {» SEMICONDUCTOR

CHERRY SEMICONDUCTOR CORPORATION 2000 South County Trail, East Greenwich, RI1 02818/ 401/885-3600

A wholly owned subsidiary of Cherry Electrical Products Corp., Weukegan, IL, U.S.A., 312 889 7700 » Worldwide affiliates and phone numbers: Chezry Mikroschaiter GmbH, Auerbach, Germany, 09 843 181 ¢ Cherry
Electrical Products Ltd., Harpenden {Herts) Engiand, (05627) 83100  Cherco Brasil Industria E Comercio Ltda., Sao Paulo 55 (011) 246-4343 » Hirose Cherry Precision Co., Ltd., Kawasaki, Japan, 044 833 3511
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UNIQUE
NEW DOUBLE DUTY
DATA LINK

New TRW Optron bi-directional
design siashes costs of fiber optic
data links!

A unique new design allows TRW
Optron to offer the only bi-directional
fiber optic data link in the
marketplace. And, it's inexpensive
and immediately available!

A pair of transceivers and a
length of Crofon 1040 cable form a
fiber optic data link which through
multiplexing can receive and transmit
over a single fiber. This cost-saving
design eliminates the need for two
receivers, two transmitters and two
lengths of cable. You save money,
board space and assembly time.

Other cost reductions include the
use of crimp-on brass ferrules to
terminate the cable instead of
sophisticated connectors. The
housing is
designed for
snap-in mounting
to PC boards and
is flow solderable.

Each transceiver contains a
gallium arsenide phosphide LED and
a silicon PIN photodiode
concentrically mounted in a clear
plastic package. A raised ring
molded in the package ensures
proper alignment and firm seating of
the ferrule terminated cable.

The data link is intended for
distances to 10 meters and has a
bandwidth of 1.5 mHz. When the
LED is driven at 50 mA with a Vg =
12 V through 3 meters of cable,
photodiode output current is 200 nA
minimum.

Itis ideally suited for
automotive, and board-to-board
or chassis-to-chassis data
transmission applications.

Detailed technical information
and Application Note No. 106
relating to the OPB950 are available
on request. Contact your nearest
TRW Optron sales office or the
factory at 1201 Tappan Circle,
Carroliton, Texas 75006 USA. TWX
910-860-5958 ¢ Tel 214/323-2200.

TRW orrron @

A DIVISION OF TRW INC.
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People

Wiles's expertise will
guide VLSI Technology . . .

The chairman of one of Silicon Val-
ley’s newest startups, VLS!I Technolo-
gy Inc., hopes to prove that an ounce
of prevention is worth a pound of
cure. And having spent much of the
last decade helping established but
financially troubled firms get back
on a growth curve, Q. T. Wiles
knows about cures. Now, the 61-
year-old management consultant
plans to help new ventures before
they get into trouble.

A native of Weeping Water, Neb.,
Wiles was graduated from the Uni-
versity of Nebraska with a bache-
lor’s degree in mathematics and
chemistry in 1940 and a master’s in
organic chemistry in 1941. After 10
years as a research chemist and
applications engineer with Shell De-
velopment Co., he joined Goodall-
Electric in Ogallala, Neb., where he
rose to become president of the
capacitor manufacturer. In 1960,
Wiles sold his firm to TRW Inc. and
spent the next 12 years in key mar-
keting and management posts for
that firm, the last as vice president
and general manager of the TRW
Electronic Components Group.

On his own. “When 1 left TRW, 1
had the idea I wanted to run my own
company again,” he recalls. So he
immediately formed Q. T. Wiles &
Associates, a manufacturers’ repre-
sentative firm that was recently sold
to an employee group, and Q.T.
Consultants Inc.,, a management
consulting firm of which he is the
sole employee. In this latter role, he
has taken over four companies: lin-
ear integrated-circuit and converter
products producer Redcor Corp. of
Concord, Calif.; radio-frequency-
interference filter manufacturer
Corcom Inc. of Libertyville, I;
patient-monitoring equipment sup-
plier Spacelabs Inc. of Chatsworth,
Calif.; and telecommunications
equipment producer Granger Asso-
ciates of Santa Clara, Calif.

“The world started recognizing
what 1 was doing when 1 came to
Granger,” says Wiles, who became
chairman and chief executive officer

Experience. Q. T. Wiles's latest project is
fledgling VLS| Technology.

last March. Since then, the firm has
gone from an annual rate of under
$20 million to about $33 million.
Wiles, who says he measures him-
self by financial success, lives with
his wife in Palm Springs, Calif. He is
also a limited partner in Hambrecht
& Quest Co. of San Francisco, an
investment banking firm that is one
of six principal investors in Santa
Clara-based vLs! Technology.

. . as Balletto, as president,
directs the design firm

Meanwhile, the daily business of
running VLS! Technology is in the
hands of Jack C. Balletto, who
formed the new firm along with fel-
low Synertek Inc. cofounders Dan
Floyd and Gunnar Wetlesen.
According to Balletto, a 40-year-
old native of San Francisco who
received his bachelor’s degree in
electrical engineering from the Uni-
versity of Santa Clara in 1962 and
his master’s from the same school in
1967. the Santa Clara, Calif., firm
has a three-pronged charter: to pro-
vide original-equipment manufactur-
ers with tools and training to design
their own systems on a chip; to
design circuits for customers with no
or overloaded in-house capabilities;
and to produce products that can be
customized, such as mask-program-
mable read-only memories and gate
arrays in high-density n-channel
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PDP-11 and LSI-1T
TAPE and DISK CONTROLLERS

AUTHORIZED EMULEX DISTRIBUTOR
First Computer Corporation, the
world’s leading DEC computer system
integrator now distributes the
complete spectrum of EMULEX Tape
and Disk controllers for the PDP-11
and LSI-11 family of computers.

HARDWARE /SOFTWARE
TRANSPARENCY

These microprogrammed, emulating
Tape and Disk Controliers are fully
software transparent to both the
PDP-11 hardware and software. The
use of these controllers protects you
from the impact of future versions of
the operating system software. They
are so compatible you can plug them
into your system and be up and
running the standard DEC diagnostics
and operating systems in minutes.

ADDED FEATURES

These controllers provide you with
added features such as automatic self-
testing, onboard pack formatting, and
programmable bandwidth control at
no additional cost.

® Registered trademark of Emutex Corparation
® Registered trademark of Digitat Equipment Corporation
™ Trademark First Computer Corporation

CE3

SOUTHERN REGION
Houston, TX (713) 960-1050
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BROAD RANGE OF DEVICES SUPPORTED
It makes no difference which of the
DEC PDP-11 or LSI-11 family you are
using or which type of storage device
is reguired for your application. we
can support 59 different drives from
13 different manufacturers.

HIGHEST QUALITY AND

SUPER RELIABILITY

You can be assured of the quality
and reliability of these Tape and Disk
Ccontrollers because First Computer
Corporation specializes in PDF-11
and LSI-11 computer systems,
components, and peripherials. Over
the years our reputation was built
on the quality and reliability of the
products we sell. We continue to
protect this reputation by selling
only the very best.

SUPER FAST SERVICE

Because we are the largest system
integrator specializing in PDP-11

and LSi-11 systems, components,

and peripherials, First Computer
Corporation can satisfy most

of your Tape and Disk Controller
requirements directly from our stock.

M
‘

GUARANTEED SATISFACTION

Your satisfaction is fully guaranteed
by First Computer Corporation.

We believe in every product we sell.
If for any reason these Tape and
Disk €ontrollers do not meet your
expectations, simply return them
freight prepaid and insured, within
10 days of receipt and we will
refund your money in full. First
Computer Corporation backs each
of these products with a full one
year warranty.

AUTHORIZED REPRESENTATIVES

AND DEALERS

Authorized EMULEX Sales
Representatives earn full commissions
for orders filled by First Computer
Corporation. Attractive Dealer
discounts are available to ali
Authorized EMULEX Dealers.

PRICE AND PERFORMANCE

You pay no more for First Computer
Corporation service. Write or

call today for our free EMULEX
Buyer's Guide.

TWX NUMBER 910-651-1916

1 computer corporation

corporate square/825 north cass avenue Awestmont, illinois 60559/(312) 920-1050

WESTERN REGION
California (To be announced)

NORTH CENTRAL REGION
Chicago, IL (312) 920-1050
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After 204 years of
independence, are we more
dependent than ever?

16

America fought long and hard for
her independence. And in that war,
some say the Kentucky long rifle
was the gun that turned the tide in
our favor.

Today we're fighting another kind
of battle . . . one for economic
freedom. Purchasing products
manufactured in the U.S,, like
Wabash relays, can help end our
dependence on foreigh nations.

Wabash relays are 100% American
made. Because we're closer, we
can offer faster delivery and better
service . . . plus quality and
selection unsurpassed in the

yfhdustry. Best of all, Wabash relays
£~ a i iti i

re.priced competitively with those
anufactured outside the U.S.

Make your declaration of
independence, and get a better
relay in the bargain. Give Wabash
a call.

Wabash Relay & Electronics
First and Webster Streets
Wabash, Indiana 46992
(219) 563-2191

wabash

The Reed Relay Specialists
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Configuration Size P/N

SELF- RETAINI

Jack Cambion Mounting

Recommended
Length &

Hole Dia. Major Dia.

Copper 025 450-3983 055 + .
Body #54 Drill

055 + 001 O.A. length: |158

Major dia: .074

l Brass 030/ 450-3998
Body 032

.071 % .001

Q.A_ length: 206 I
#48 Drill

Maijor dia: .090

=3

Co »per Body

.040  450-1800 .073

Short profile

l #49 Drill 0.A. length: .143
Conmc() Maijor dia: .092 []
Brass 040 450-3729  .076 + .001 O.A. length: .206
Bmlv #48 Drill Major dia: .090

' Brass .040  450-3752 .07 :
[ ] Body #48 Drill

076 + .001 O.A. length: 206

Major dia: .090 I

.As a component mounting connector, Cambion’s exclusive Self-retaining Ribbed
“age Jacks retain mounting position in PC boards dunn wave soldering opera-
In()ns They can be utilized in .031, .062, .094, and . 125 C boards. Avai ’Ihf
.m either gold, electrotin or 80’(/L<’lgt /tin hod\ finishes. Ask fo1 evaluation
samples today from over 100 Cambion distributors and get the 20- pagL

ICA( +E JACK CATALOG now!

: AMBION
The Right Connection.
1 Cambridge Thermionic Corporation
] 445 Concord Avenue/Cambridge, MA 02238
Tel: (617) 491-5400. Telex: 92-1480. TWX: (710) 320-6399
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Triple target. Jack C. Balletto sheets VLSI
Technology toward three-pronged goal.

MOS and complementary-MOS tech-
nologies. That charter is designed to
take advantage of what he foresees
as another revolution coming upon
the industry, as happened with
microprocessors 10 years ago.

Experienced. Balletto bases that
prediction on broad experience. He
joined Western Microwave Labora-
tories in 1965 as a senior design
engineer and one year later joined
the Philco-Ford Microelcctronics di-
vision, where he became MOS mar-
keting engineer. By early 1969, he
was working as MOS product mar-
keting manager for Fairchild Semi-
conductor. He left there in 1972 and
in 1973 helped found Synertek.

As for the coming revolution, Bal-
letto says, “As an industry, we trans-
ferred much of the microsystem’s
design burden to the customer, who
previously had a collection of stan-
dard parts from which to design sys-
tems. Microprocessor complexity
was at such a level that semiconduc-
tor makers had a problem defining
standard products, aside from the
general-purpose functions that went
into a processor chip.”

Similarly, he says, with very large-
scale integrated circuits, “the defini-
tion and design of special-function
chips will be even more horrendous
than it was 10 years ago, and cus-
tomers will have to get more
involved in hardware and software
designs. They will have to do these
chips themselves.” He expects that
will be where the design tools and
aids from his firm will come in. [J
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Did you know
Mepco// Electra
canreplace that
low power, ultra precision
wire wound resistor
In your circuit
for about 35% less?

Advanced technology at a
savings for you! And performance
specs worth checking. Take a look!
Our Ultra Precision Resistors have
the following:

Electrical Specifications:
power ratings:

1/20w 1/10w
resistance range:

100Q to 301 KQ
temperature coefficient: Down

to 5 PPM/°C
resistance tolerance:

+1% to £0.025%
insulation resistance:

>1000 MQ
Johnson noise: <-35 db
voltage coefficient:

=-0.1 PPM/V
thermal Em F: <2 pV/°C

1/10W, £0.25%,
+5PPM/°C,
Wire Wound Resistor
$1.00

© Copyright, 1981 Mepco/Electra, inc

Stability Specifications:
(test conditions per Mil-R-10509)
1000 hr. load

life 85°: AR £ 0.01%
Moisture resistance: AR + 0.04%
Temp. Cycle

(-55°C to+165°C):AR + .005%
Low Temp.

Operation: AR + 0.01%
Effects of Solder: AR + 0.01%
Short Time

Overload: AR + 0.01%
Dielectric

Withstanding

Voltage: AR + 0.01%

Shock & Vibration: AR + 0.01%

1 Year Shelf Life: AR < 30 PPM
And precision matched sets

are available with resistance ratio

match tolerances to 0.02% and

temperature coefficient tracking
to 2 PPM/°C. That's maximum
performance at a minimum price!
Think Mepco/Electra for all your
ultra precision and matched set
resistor needs. Need more details?
Call our Texas facility at
(817) 325-7871 now.
Mepco/Electra: your resistor/
capacitor company with
tomorrow’s technology today.

// MEPCO/ELECTRA INC.

ANORTH AMERICAN PHILIPS ¢ courany

Corporate Headquarters
Columbia Road

Morristown, New Jersey 07960
(201) 539-2000

TWX: 710/986/7437

1/10W, +0.25%,
=S5PPM/°C,
Metal Film Resistor
5.65

Now you do!
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Intel’s new E2PROM. We
window, to open endless

Intel introduces the 2816: the in-circuit Electrically ;2?82%;9'2?]3?3]ta%‘s;g;daar:gdmanU

Erasable 16K E2PROM that’s both byte- and chip- facturing environments, programmable
i i i robots can make use of self-diagnosing/

erasable. Available in quantity today. Srrssalitder e

For years, system flexibility has been For systems smart enough to

limited by both ROMs and EPROMs. But | learn from experience

no more. Now, Intel's 2816 E2PROM The 2816 E2PROM will revolutionize

combines in-circuit alterability and non- microprocessor systerm design. Now

volatility, providing functionality that systems can be dynamically recon-

will advance today’s high-performance figured—without human intervention.

microprocessor designs. This makes Consider the possibilities.

the 2816 a natural to replace con- In industrial process control, equipment

ventional ROMs and EPROMs as the can be self-(F:)alibrating; machine tools,

standard storage medium for programs. | et adjusting. In military and commer-

And opens the doors to a whole new cial aircraft, flight coordinates or radio

generation of non-volatile memory frequencies can be changed remotely.

applications. In retail stores, point-of-sale terminals Pin compatibility of Intel’s 2716 and 2816

€ooprrrzrrr>
v
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closed the
design doors.

potential for convenient, low-cost
system reconfiguration is enormous,
for both OEM and end-user alike.

An exponential increase in
design options

What are the E2 advantages to
designers? First, reprogramming flexi-
bility. The 2816 can be reprogrammed
electrically in the field, without inter-
rupting in-service equipment operation.
Or it can be reprogrammed remotely,
via telecom or datacom links. Thus
saving the labor and system downtime
costs usually incurred with changing
code in the field.

Second, the 2816 is both byte- and chip-
erasable. Each byte can be rewritten up

|

to 10,000 times, leading to simpler, more
flexible systems. And reprogramming

is fast: a single-byte program edit takes
only 20ms.

Third, the 2816 has the same reliability
and data integrity as all non-volatile Intel
memories. This reliability is a result of
the 2816's floating-gate tunnel oxide
(Flotox) cell structure and ten years of
Intel experience in EPROM manu-
facturing. And unlike some other non-
volatile ROMs, the 2816 does not require
data rewrite to insure integrity. It will
retain its data for at least 20 years—
regardless of read frequency —without
refreshing. And this kind of refiability—
coupled with improved performance-—
will make the 2816 the industry standard

for all program memories.

A match for today’s micros

The 2816 is pin-compatible with the
intel® 2716. So it gives you all the micro-
processor-oriented features that have
made the 2716 the industry standard
among EPROMSs.

The 2816 also has the industry’s fastest
standard access time: 250 ns. And its
two-line control eliminates bus con-
tention between address and data lines.
Plus it's low power. Thus changing
existing concepts of memory storage
and enabling designers to take full
advantage of powerful new micro-
processor capabilities, like those of

the 8088 and 8086.

Typical Equipment Service

4 In-Circuit Service —
$ 51 I I | L f
AJ A L) L} L L
1980 1981 1982 1983 1984 1985
Typical software service costs

Remote reconfigurability in the
here and now

Although the 2816 offers revolutionary
capabilities, it's also the practical choice
for microprocessor designs in the here
and now. It's manufactured by Intel’'s
proven HMOS*E process. So you know
it will foltow the classical learning curve
of a mainstream semiconductor
technology.

To help you get started designing-in
2816s today, Intel provides full appli-
cations support and documentation.
For instrumentation and control appli-
cations, we've already incorporated
the E2PROM on an iSBC 88/40™
single-board computer.

We've closed the window; now you

can open totally new design doors, and
watch the world beat a path to your
products. The 2816 E2PROM is available
from stock through your local Intel
distributor or Intel sales office. Or for
further information, contact Intel
Corporation, 3065 Bowers Avenue,
Santa Clara, CA 95051.

Telephone (408) 987-8080.

*HMOS is a patented Intel process.

Europe: intel International, Brusseis, Beigium.

Japan: Intel Japan, Tokyo. United States and Canadian
distributors: Alliance, Aimac/Stroum, Arrow Electronics,
Avnet Electronics, Component Speciaities, Hamilton/Avnet,
Hamilton/Electro Sales, Harvey, Industrial Components,
Pioneer, L.A.Varah, Wyle Distribution Group, Zentronics.

delivers
|nte| solutions
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Fast, automatic in-circuit test
programming.

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

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

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

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

Friendly and forgiving software.

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

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

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

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

Free test programmer
In every box.

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

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

Free library updates.

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

E AL R AT

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

Cut your overhead costs.

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

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

DOHIRIE

vv\.' ~r o= ﬁ

World Radio History

in-circuit tester—send for our

TROUBLESHOOTER 800 brochure.
Write or call PLANTRONICS/

Zehntel, 2625 Shadeilands Drive,

Walnut Creek, CA 94598,

(415) 932-6300.

@) PLANTRONICS
Zehntel
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When C. Columbus challenged
the status quo, a surprising thing
happened to our world.

Surprising things do happen when people
challenge the status quo. And often,
good things happen as a result.

HP would like to ask you to challenge
the status quo . . . in oscilloscopes. You
may discover some pleasant surprises, and
displace some earlier disappointments too.
Because, like the shape of the 15th
century world, HP Oscilloscopes have
changed . . . dramatically. Here’s how:

Triggering. Today, HP Oscilloscopes
offer excellent triggering on difficult
signals because of HP advances in micro-
circuit design. That also means triggering
that's essentially unaffected by changes in
trace position or temperature variation.
Third channel trigger view, on many HP
scopes, lets you see the fidelity of the
triggering waveform, and also make
timing measurements from it.

Reliability. You've told us you
wanted improved reliability. We listened.
The result is improved MTBF. Today,
thousands of quality 1700 Series Oscillo-
scopes are delivering the reliable, day-
to-day performance you expect from HP.

Signal fidelity. With most scopes,
matching input impedances requires
an external 50 () termination. On the HP
1700 Series, and our new fully
programmable 1980 Oscilloscope
Measurement System, switch-
able 50 {1 input terminations
are built in to insure faithful
reproduction of input signals.

Value. Put a 1700 Series
Oscilloscope next to any
comparable general-purpose
scope of your choice

and compare the price/performance ratio
for yourself. Because HP designs and
builds the critical components, you get
quality performance. Many HP scopes
have Delta Time capability that provides
fast time interval measurements while
minimizing errors. The 1743A incorporates
HP counter technology for precision and
semi-automatic timing measurements. For
viewing low-rep-rate signals and single-
shot events, HP's 1741A, 1744A, and
1727A Storage Oscilloscopes, with fast
writing, integrating, variable persistence
operation, provide well-defined, easily
viewed traces in applications which may
otherwise result in annoying flicker, or
require a viewing hood or camera.
What's more, with HP’s storage
technology there is no transfer time or
reduction of variable persistence writing
speed, so you won’t miss the signals
you're after.

See for yourself. HP scopes have
changed. And you owe it to yourself to
challenge the status quo before you buy
another general-purpose oscilloscope. But
don'’t take our word for it. Call an HP
Field Engineer for a hands-on demonstra-
tion of a new 1700 Series Oscilloscope.
Then judge for yourself. Ask about the
__. 1980 Oscilloscope Measure-
ment System, too.

Find out how its
fully program-
mable operation
can help you deal
with some of
today’s produc-
tivity problems.

08111

Challenge the status quo and get a square-world mug. Free.
If you're considering the purchase of an oscilloscope, call an HP Field
Engineer or use our coupon for a no-obligation demonstration. In return,
we'll give you a distinctive square-world coffee mug.

)

HEWLETT
PACKARD

NAME

I would like to challenge the status quo. Contact me for a no-obligation demo of an HP
Oscilloscope. And yes, | want a square-world mug.

E4/7
TITLE

COMPANY

PHONE

ADDRESS

CITY/STATE

| initiate and/or approve oscilloscope purchases

Mail coupon to: Hewlett-Packard, P.O. Box 2197, Colorado Springs. CO 80901, Attn: Oscillo-
scope Marketing Manager. Offer expires June 30, 1981. Valid in U.S.A. and Canada only.

J Yes £1No
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Editorial

Hurdling the productivity barrier

Experts as well as politicians have for years been
seeking the key to increasing the productivity of
the American industrial worker. Now, the Semi-
conductor Industry Association has made a sur-
vey showing that the semiconductor industry is
not part of the problem of sluggish productivity,
and in fact it may very well have the solution.
The SIA’s figures indicate circuit makers know
what they are doing. According to their figures,
productivity (measured as value added per
employee) increased at a compound rate of
22.7% per year from 1975 through 1979, the
latest year for which those figures are complete.
The report also shows that semiconductor sales
per employee went up from $18,300 in 1975 to
$29,000 in 1980, a compound annual increase of
12.3%. By comparison, growth in output per
employee in the rest of the manufacturing sector
from 1975 through 1979 has been about 9% and
has actually been dropping slightly since 1978.

More power to you

Power electronics, long considered a more staid,
less glamorous field of engineering, is undergoing
a resurgence of sorts, to judge by the rush to
bring new energy-efficient machine controls and
power-conversion devices and components to
market. As infusions of digital microelectronics
and advances in power semiconductors perk up
the field (see p. 97), it is becoming apparent that
electronic technology and the much older tech-
nology of electrical generation and transmission
are destined to become partners in solving what
may become one of the most significant pro-
blems facing the U. S.

Toward the end of this decade, this country’s
demand for electrical power will move beyond its
generating capability. There are many complex
reasons for this, none of which has anything to
do with OPEC or oil or even technology. The fact
is, the U. S. just has not been building enough
generating capacity to meet the projected

24

The increase in real output per person for the
entire U.S. economy in the same period has
been a flat 5%.

What’s behind the striking contrast? The
semiconductor industry is making two major
thrusts through the productivity barrier that the
rest of American industry might profitably copy:
a litle more automation and process refinement.

The newer, more automated equipment being
purchased by the circuit makers is costly, but it
pays off in the long run—when fewer persons
handle a product, it gets out the door more
quickly and at a higher quality level. And when
the manufacturing process itself becomes better
and more efficient, there are fewer rejects to
dilute the profit margin.

U. S. industry must start down the automa-
tion and process-refinement path. Taking the
initial steps may be painful, but the alternative is
oblivion.

demand. It takes 14 years to plan, build, certify,
and get a nuclear power plant running, and even
if that controversial source of energy were to
become acceptable to everyone today, it is
impossible to get enough new plants in operation
soon enough to ward off the looming system
overload. Although the conventional power plant
takes less time to build, the economic roadblocks
to financing them are formidable.

So, along about 1987, electric utilities will
find peak demands pushing dangerously close to
overload, and when that happens, they will simp-
ly take the only option available: cut the load. To
do that without disrupting vital industrial and
commercial activity, creating havoc in transpor-
tation, or inducing blackouts will require sophis-
ticated sensing and control. This is an obvious
role for electronics. The power-short era is not
far away. Electronic technology must be ready to
meet its challenge.

Electronics / April 7, 1981



Introducing the world's fastest logic analyzer.

500 MHz for debugging mainframes
and super-minis.

Now you can dramatically shorten
the debug cycle in high-speed
random and stored program logic
design with our powerful new 500
MHz. 8-channel K500-D. With state-
of-the-art 16-bit microprocessor
control. 2K static RAM memory and
GPIB interface for fully-automated
operation. the K500-D is the indus-
trys most advanced integrated test
tool for the digital designer.

Resolution to 2ns.

Clocking via internal time base. or
with your superfast system clock. the
K500-D gives you the best timing
resolution avaitable in a logic
analyzer today. Glitches, transitions
and other critical events can be

Incomparable.

captured and sampled every two
nanoseconds. You can even track a
channel of analog activity at the same
time for troubleshooting analog digital
interface. or for high speed cause-
and-effect relationships. Two trigger
levels gives you precise data trapping.

Advanced probe design.

Our probes were designed for high
performance to cope with the speed
and complexity of large systems. as
well as complement the super high
speed of the K500-D. Now. with 6-foot
probes and hybrid buffering circuits
in each probe tip, you can conven-
iently debug even the largest systems
with minimum disturbance. With our
unique scroll mode, you can probe
hard-to-reach test points individually
and build your timing diagram one
channel at a time.

Legendary ease-of-use.

Our new K500-D is even easier to
use than our best-selling K100-D . .
and that's saying something. Its status
and data displays
permit easy, flexible
programming and
data analysis. You
can expand horizon-
tatly X10, X20. or
X850, and specify the
display format in
binary. octal and ‘or
-~ 1 ASCII.

You owe it to yourself.

Any designer debugging main-
frames or super-minis deserves full
details on this revolutionary new logic
analyzer. Write Gould, Inc.. Biomation
Division, 4600 OlId Ironsides Drive,
Santa Clara, CA 95050. Or call
(408) 988-6800.

World Radio History

GOULD

An Electrical/Electronics Company

=

Circle 25 on reader service card



Meetings

NCC ’81—National Computer Con-
ference and Personal Computing Fes-
tival, American Federation of Infor-
mation Processing Societies (P. O.
Box 9658, 1815 N. Lynn St., Arling-
ton, Va. 22209), McCormick Place,
Chicago, May 4-7.

PICA/81—12th Power Industry
Computer Applications Conference,
IEEE Marriott Philadelphia, Phila-
delphia, May 5-8.

AAMI 16th Annual Meeting and
Exhibit, Association for the Ad-
vancement of Medical Instrumenta-
tion (1901 N. Fort Myer Dr., Suite
602, Arlington, Va. 22209), Shera-
ton Washington Hotel, Washington,
D.C, May 10-13.

The European Consumer Electronics
Show, Industrial and Trade Fairs
Ltd. (Radcliffe House, Blenheim
Court, Solihull, West Midlands B91
2BG, England), Nuremberg, West
Germany, May 10-13.

34th Annual Conference, Society of
Photographic Scientists and Engi-
neers (7003 Kilworth Lane, Spring-
field, Va. 22151), Grand Hyatt
Hotel, New York, May 10-14.

cicc ’81—Custom Integrated Cir-
cuits Conference, IEEE, Americana
Hotel Rochester, Rochester, N.Y.,
May 11-13.

31st ECC —Electronic Components
Conference, EIA and IEEE, Colony
Square Hotel, Atlanta, May 11-13.

Intermag 81—International Magne-
tics Conference, IEEE et al., Alpes-
Congrés, Grenoble, France, May
12-15.

Eighth Annual International Sympo-
sium on Computer Architecture, As-
sociation for Computing Machinery
and IEEE, Holiday Inn, Minneapolis,
May 12-14.

15th 1EEE Photovoltaic Specialists
Conference, IEEE, Hyatt Orlando,
Orlando, Fla., May 12-15.

18th All Japan Optical Measuring

26

Instruments Fair, Japan Optical
Measuring Instruments Manufac-
turers’ Association, (3-5-8 Shiba
Koen, Minato-ku, Tokyo 105, Ja-
pan), Science Museum, Chiyoda-ku,
Tokyo, May 13-15.

56th Business Show, Nippon Admin-
istrative Management Association
(4-1-13 Sendagaya, Shibuya-ku, To-
kyo 151, Japan), Tokyo Internation-
al Fair Grounds, Chuo-ku, Tokyo,
May 13-16.

Computer’ Security Initiative Semi-
nar, National Bureau of Standards
and Department of Defense (D. K.
Branstad, A-265 Technology Build-
ing, NBS, Washington, D. C. 20234)
NBS, Gaithersburg, Md., May
18-20.

ISA Power Industry Division’s Na-
tional Symposium, Instrument Socie-
ty of America (67 Alexander Drive,
P. O. Box 12277, Research Triangle
Park, N.C. 27709), Hyatt Pitts-
burgh Hotel, Pittsburgh, Pa., May
18-20.

1981 I1EEE International Conference
on Plasma Science, IEEE, Sweeney
Convention Center, Santa Fe,
N. M., May 18-20.

Automan 81—First European Auto-
mated Manufacturing Exhibition and
Conference, British Robot Associa-
tion and IFS Conferences Ltd.
(35-39 High St., Kempston, Bedford
MK42 7BT, England), Exhibition
Centre, Brighton, England, May
18-21.

First European Conference on Cine-
radiography with Protons or Parti-
cles, L’Association Nationale de la
Recherche Technique (ANRT, 109
Ave. Raymond Poincare, 75116
Paris, France), Tour Olivier de
Serres, Paris, May 19-21.

Naecon 81 —National Aerospace and
Electronics Conference, IEEE et al.,
Dayton Convention Center, Dayton,
Ohio, May 19-21.

Semicon/West 1981, Semiconductor
Equipment and Materials Institute

Inc. (625 Ellis St., Suite 212, Moun-
tain View, Calif. 94043), San Mateo
Fairgrounds and Bay Meadows Race
Track, San Mateo, Calif.,, May
19-21.

Videotex °81, Infomart (122 St.
Patrick St., Toronto, Ont. MS5T
2X8, Canada) and Online Confer-
ences Ltd. (Argyle House, North-
wood Hills, Middlesex HA6 1TS,
England), Royal York Hotel, Toron-
to, May 20-22.

Third European Conference on Hy-
brid Microelectronics, International
Society for Hybrid Microelectronics
(Dr. Dreyfus-Alain, ISHM; 11 .rue
Hamelin, 75116 Paris, France), Pal-
ais des Papes, Avignon, France, May
20-22.

Ninth World Congress of the Inter-
national Measurement Confedera-
tion, (VDI/VDE Gesellschaft Mes-
sund Regelungstechnik, Graf-Recke-
Strasse 84, P. O. Box 1139, D-4000
Diisseldorf 1, West Germany), In-
ternational Congress Center, West
Berlin, May 24-28.

Seminars

High Technology Export Seminars,
EIA (2001 Eye St. N. W., Washing-
ton, D.C. 20006), Hyatt Rickeys,
Palo Alto, Calif., May 19; Marriott
O’Hare Inn, Chicago, June 25; Bos-
ton, Dallas, and Los Angeles, dates
to be announced.

Telecommunications: Trends and Di-
rections, EIA (2001 Eye St. N. W,
Washington, D. C. 20006), Dunfey’s
Hyannis Hotel, Hyannis, Mass.,
May 26-28.

Advances in Software Technology,
IEEE and National Bureau of Stan-
dards, NBS, Gaithersburg, Md., May
28.

Fiber Optic Communications and
Sensor Applications for Military and
Government Markets, Kessler Mar-
keting Intelligence (22 Farewell St.,
Newport, R.I. 02840), Sheraton-
Islander Inn, Newport, R. 1., May
28-29.
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This telephone

LOW POWER
TELECOM ICs

for you.

has a startling message

MOSTEK
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The message is
that heat is being
generated. Pow-
er is being con-
sumed. And while
the total amount
of power drawn
by telephone sets is
a constant, how it is used
is not. Our CMOS dialers
use very little power for
actual operation. Conse-
quently, more power is
available for other use.
Such as powering a reper-
tory dialer. Or for data
communications.

In systems such as
remote switches, central

office switches, or PBXs
that use thousands of
CODECs and filters, pow-
er ratings and heat dissi-
pation are critical. Which
is why three out of five
telecom majors chose
the Mostek low power
CODEC.

The point is that we
know low power is criti-

-------

vvvvvv

cal to the telecom-
munications indus-
try. Our circuits
reflect it. Our
broad product line
incorporates it.
Our track record
proves it. And our
extensive manufacturing
capacity backs it up.

Hear the low power
telecom message by call-
ing or writing Mostek
Corporation, 1215 West
Crosby Road, Carrollton,
Texas 75006; phone (214)
323-1000. In Europe,
contact Mostek Brussels;
phone 762.18.80.

©1981 Mostek Corporation
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TEK GPIB cobes aib ronars

New powers of waveform analysis. From th

(above right) The Tektronix
468 portable digital storage
oscilloscope becomes part
of a powerful processing sys-
tem when interfaced todhe:
Tektronix 4052 Computer/
Controller for analysis and
processing.

(above left) Users can fink
the Tektronix 492P Spectrum
Analyzer with the 4052 to
compare accumulated
displays over successive
sweeps. Right at hand are
high-speed analysis, plus
permanent records via the
Tektronix hard copiers.

(far right) The Tektronix 7854
Oscifloscope interfaces with
the 4052 to apply high-speed
floating point calcuiations
and simultaneous display

of high-resolution graphics:
and tabutar data to the most
complex analytical probleras.

(below left) Ta state-of-the-
art Tektronix GPIB waveform
measurement instruments,
you can add the analytical
capabilities of the 19-inch
4054 computer/ controlier for
problems requiring both
speed and large data
display; the fast 4052 for
computationally intensive
applications; or'the econorni-
cal, general-purpose 4051.

7YV ITTEN
farhsns -

-
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Productivity in the
Tektronix tradition: Graphic.
Interactive. Easy. And fast.

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

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

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

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

U.S.A., Asia, Australia, Central Canada
& South America, Japan Tektronix Canada Inc
Tektronix, InC. PO. Box 6500
PQO. Box 1700 Barrie. Ontario L4M 4V3
Beaverton. OR 97075 Phone: 705/737-2700
AR ELY A Europe, Africa, Middle East
Oregon orly 800/644-9051 Tektro’;ix International, Inc
Telex: 910-467-8708 European Marketing Centre
Cable: TEKTRONIX Postbox 827

1180 AV Amstelveen

The Nethertands

Telex: 18312

Tektronix

COMMITTED TO EXCELLENCE
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A STEP
AHEAD.

INTRODUCING THE ONLY
WAY TO CHANGE RETICLES
WITHOUT CHANGING YIELDS.

Until now, there’s only been one way to change
reticles on a wafer stepper in a production
environment. By hand. But once again, GCA is
about to change the way the industry does things.

Introducing the 5510 ARC Automatic Reticle
Changer—a production-oriented development
that's part of the most successful microlithographic
imaging system ever made—the 4800 DSW Wafer
Stepper™ direct step on the wafer system.

The ARC has already proven itself in hundreds of
hours of testing. But it doesn't just speed up DSW
throughput. It keeps yield consistently high for
maximum productivity, day in and day out.

The reason is simple. The ARC keeps operators
out of the environmental chamber. And the particles
of dust and dirt that go with them. It also has a
number of other important features that dramatically
reduce the contamination associated with manual
operations.

And because the ARC can hold, change and align
any one of up to ten industry standard 5" x 5" x
0.090" chrome reticles, you'll find it offers
unparalleled flexibility as well.

Operation is automatic from start to finish. The
software selects a reticle to be moved along a
unique air-bearing track* —untouched and
uncontaminated.

A special bar code reader verifies proper circuit
level sequence and correct orientation. The reticle is
also inspected over its top and bottom surfaces for
foreign particles by the ARC's laser scanner.*

Positions of 5 micrometer and larger particles
are instantly displayed on a video terminal or
optional hard copy printout. Significantly
contaminated reticles are rejected automatically
but, if desired, the operator can make that decision
instead. Either way, you don’t have to worry about
doing a production run using a reticle that can
generate defects.

Just before exposure, the reticle is precisely
aligned to the optical column. And the entire
process for changing from one reticle to another,
including alignment, takes one minute.

Another advantage is the ARC'’s set of Automatic
Masking Aperture Blades that let you block off
unwanted border areas.

In short, the Automatic Reticle Changer is much
more reliable and significantly faster than manual
methods. And it's just one of the industry firsts that
are part of GCA's total DSW Wafer Stepper System.

So if you'd like to change for the better and be a
step ahead in productivity, contact the industry
leader for more facts at one of these addresses:
GCA/Burlington Division, 209 Burlington Road,
Bedford, MA 01730. Tel: (617) 275-5400. Sumisho
Electronic Systems, Inc., Tokyo, Japan, Tel:
03-234-6211. GCA International, Kreuzlingen,
Switzerland, Tel: 072-71-1585.

1. The DSW Wafer Stepper™direct step on the wafer system.
2D.SWe 5510 ARC Automatic Reticle Changer mounted on the

3. The cassette can hold up to 10 industry standard 5" x 5" x
0.090" chrome reticles.

4. The ARC in operation with protective covers removed.

5. A unique laser scanner inspects the entire reticle for foreign
particles.

6. Each reticle is automatically aligned on the x,y, and 0 axis.
7. Locations of foreign particles are automatically displayed on a

el GCA CORPORATION
Burlington Division
209 Burlington Rd.
Bedford, Mass. 01730
(617) 275-5400
Telex: 95-1257

*U.S. and Foreign Patents Applied For
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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 memorv for permanent
storage or output to other

-09630owU

Expansion of selected area in above photo,
for detailed analysis.

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,
Wisconsin 53711.

g NICOLET
oV pepe= INSTRUMENT
" 4 '/ / == CORPORATION

L,

OSCILLOSCOPE DIVISION
Sales and Service Offices Worldwide

Nzc0lel7mv scilloscopes
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Air Force wants
laser-gyro-based
avionic systems

Intel to show
Ethernet-link
development tools

Airline test
market beckons

Disk cache cuts
access time to4 ms

Electronics/April 7, 1981
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The Air Force’s Aeronautical Systems division has awarded a $2.7 million
contract to McDonnell Douglas Corp. that could change the course of
avionics development in the late 1980s. By early 1983, the St. Louis firm
is to develop and test a laser inertial-reference system that would replace
the 30 to 40 mechanical gyros and accelerometers now used aboard
fighter aircraft. Instead, two black boxes would contain three laser-gyro
and accelerometer systems and a digital computer patched into the
aircraft’s flight-control system. Air Force sources at Wright-Patterson Air
Force Base in Ohio estimate that, although the purchase price for the new
system would be about equal to that of current ones, the life cycle cost
would be more than 20% lower, the mean time before failure about 10
times greater, and repairs 60% less. Honeywell Inc.’s Avionics division in
Minneapolis will supply most of the hardware that McDonnell Douglas
will test aboard its F-15 fighters.

To ensure that designers will be able to get their systems on Ethernet local
networks quickly, Intel Corp. is working on a broad range of products
aimed at satisfying the joint specifications published by it, Xerox Corp.,
and Digital Equipment Corp. Initially, the Santa Clara, Calif., firm will
introduce development tools that permit users to gain hands-on experience
with Ethernet. They will be able to set up a network between development
systems, write network applications programs, and evaluate the network
as it relates to their data-communications needs. A development system
will be unveiled at next month’s National Computer Conference in Chica-
go, along with board-level Ethernet controllers that plug into the firm’s
industry-standard single-board—computer (iSBC) chassis. Initially imple-
mented in medium-scale integrated logic, these controllers permit users to
quickly add Ethernet capability to prototype systems based on Intel’s 8-
and 16-bit central-processing-unit boards. Next year, component-level
controllers are slated to be available for high-volume production needs.
Intel will offer a very large-scale integrated Ethernet controller with an
intelligent parallel interface for its iAPX microprocessors. This chip will be
incorporated as well in later versions of the iSBC Ethernet controller.

A multimillion-dollar market for manufacturers of general-purpose test
equipment could be opened by a soon-to-be-issued report to the airlines
industry. Report 602, to appear next month, is from Aeronautical
Research Inc. (Arinc), the research body established by and for the
airlines. It gives the airlines the option of using the IEEE-488 interface to
configure automated test systems for fleet maintenance. They now use
custom equipment. Known informally as Airmate, the test equipment
guidance report describes how systems may be configured and also recom-
mends that Atlas be the test language if such systems are used.

Computer Automation Inc.’s Commercial Systems division has introduced
a disk cache system that cuts disk access time to 4 ms from the 40 ms
required by the firm’s semiconductor version [ Electronics, Sept. 11, 1980,
p. 54]. The disk cache stores often-used data in random-access memory
as an interim buffer, automatically retaining up to 2 megabytes for quick
access. The controller, added to the semiconductor disk along with
software alteration, is configured between the disk and the central process-
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TRW Optron enters
Hall-effect arena

Votrax aims
text-to-speech
device at hobbyists

Prime to add
dual-processor unit
to supermini list

Addenda

Electronics newsletter

ing unit. The firm also upgraded its Syfa computer line at the Interface 81
show in Las Vegas, introducing the Syfa 2500, which doubles CPU
memory to 512-K bytes and increases terminal ports to 64 from 48. A full
configuration without peripherals costs about $120,000.

TRW Optron, the Carrollton, Texas, electronic components operation of
TRW Inc., will enter the Hall-effect market with the introduction of two
products late in the second quarter. The optoelectronics unit plans to
introduce a digital and a linear output part—both using hybrid thick-film
technology. At least one major U.S. auto manufacturer plans to do
business with the new operation.

The Votrax division of Federal Screw Works in Troy, Mich., is putting its
phoneme-based text-to-speech technology to work in a new peripheral
device called Type-'n’-Talk that is aimed at the computer hobbyist and
educational markets. Priced at $345, the Type-'n’-Talk is designed to work
with any computer equipped with an RS-232 port. Unlike the $339 voice
synthesizer device that Votrax supplies to Radio Shack on a private-label
basis, however, it does not require phonetic programming; instead the user
may add speech to a program by simple typing in the words to be
synthesized. Though significantly less sophisticated than the $15,000 CDS
11 text-to-speech development system announced recently by Votrax [ Elec-
tronics, Feb. 10, p. 118], the Type-'n’-Talk employs the same SC-0l
speech synthesis chip as well as a simplified version of the same proprietary
text-to-speech algorithm. Also, look for Votrax to back up the new
peripheral with the introduction at next month’s National Computer
Conference in Chicago of several new software packages incorporating
speech that are designed for use with Type-'n’-Talk.

A new challenger is scheduled to join the superminicomputer ranks next
week when Prime Computer Inc. unveils its 32-bit Prime 850 dual-
processor system. The 850 is said to incorporate two Prime 750 central
processing units, which can operate simultaneously on the same data in a
scheme called multistreaming. The result, says Prime, is throughput up to
50% better than that of Digital Equipment Corp.’s VAX-11/780. Run-
ning on Prime’s Primos operating system, the 850 uses 1-megabyte
memory boards containing 64-K random-access memories, the Natick,
Mass., firm says. A typically configured system will cost about $500,000.

After a year of operation under Chapter XI of the bankruptcy laws, R. C.
Sanders Technology Systems Inc. says it is back in business with nearly
$1.5 million in new backing and a new management team. The Ambherst,
N. H., firm says it will soon give Diablo Systems Inc. of Haywood, Calif.,
nonexclusive manufacturing rights to its so-called infinite-matrix printing
system. . . . Access Technology Inc. of Wellesley, Mass., a software
publishing company, will offer a self-teaching, user-friendly planning and
analysis package called Supercomp as its first product. . . . Data Preci-
sion Corp., Danvers, Mass., is showing this week at Electro its model 95, a
4'/>-digit multimeter that is accurate to within 0.03% and measures ac and
dc current and voltage and tests diode forward voltage directly.
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OUR ROMs,
NOT YOUR
PATIENCE.

EA averages 17-day turnaround
on quality ROM prototypes.

Why waiti6 £ 8 weeks for ROM samples?
EA deliversir less than 4.

Our prices ard specs are competitive, our
quality is outstancing, and we werage only 17
days from code verification to shipment of vour
samples, We adbso have the tastest turnaround in
the industry from prototype toproduction run
quantities—onk 3 to 4 weeks.

EAS fast serviee and high quality are the
result of weurs of experience dedicated to
producing dhe industrvt best ROMs. Our ultra-
madern, fu lysutomated assenably mcans faster,
vrouble-frec ROM production.Our rigoraus
wttention te guality control gives you ROMs tha
perform exactly te vour specifications.

8K-64K ROMs.

Whyv vat? Call or write teday for our new
ROM Capabilities Brochure, saowing why we're
the premier 8Is, 16K, 32K and 64K ROM
manufactu~er in the industry. Zlectronic Arrays,
550 East Maddieticld Road, Mountain View, CA
94043, (408) 964 -4321. In Philadelphia, call
215) 272-83%% ir Chicago, (312) 858-8508.

A NEC Company

uﬂ ELECTRONIC ARRAYS
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Our Low-Density-PROM
family tree

is blossoming.
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New 1K and 2K Schottky PROMs offer 25% faster
access times and 50% lower power dissipation.

We've said it often.
Monolithic Memories is
committed to producing
low-density bipolar
PROMs, in volume, as
long as you need them.

Not only do we support
low-density PROMs . . .
now we've significantly
improved them! With two
new PROM families, both
utilizing reliable titanium
tungsten fuses and an
advanced platinum silicide
Schottky process which
permits highest-speed
designs over the entire

operating temperature range of the device.
Available in 256-by-4 and 512-by-4 bit

configurations, both the new “S™ and “LS”

families offer full Schottky clamping, your choice
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VERSIONS

1K £ 2K PROM:
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of open-collector or three-state outputs and 16-
pin DIP packaging compatible with older 1K and
2K PROMs. And they're all in production. now.

High speed Schottky PROMs.

The new commercial-grade 635140/11024-bit

They are the fastest
low-density PROMs
anywhere.

This is the kind of
switching speed currently in
demand for high speed
computers and real-time
signal processing systems.
And at this speed it
even practical to use
PROMs to replace
random logic, with sig-
nificant savings in board
space-and parts cost.

Low power Schottky
PROMs.

The supply current has been cut in half-to

70 mA—while maintaining the saume switching
speed at 60 ns. This makes our PROMs ideal for
telecommunications, satellite and airborne

applications.

Available in military grades, too.

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

PROMs and 635240/1 2048-bit PROMs consume

only 130 mA of supply current, about the same as

older standard

PROMSs. But at that
power level. they
access in only 45 ns—a
25% improvement
over older devices.

HOTLINE!

For express product information call toll-free:

(800) 528-6050 Ext. 131.
In Arizona: (800) 352-0458 Ext. 131.

speed “S” version, and a 70 mA supply current

for the “LS” PROM.

For full details contact our nearest Monolithic

Memories stocking dis-
tributor or sales repre-
sentative. Monolithic
Memories. Inc., 1165 East
Arques Ave., Sunnyvale,
CA 94086.

Monolithic
Memories
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If you've been buying epoxy
novolac resins for high temperature
applications we think you'd like to
hear about a new development from
Shell. Our latest epoxy resins for
electrical and electronics use.

Produced in Rotterdam as an
80 per cent solutionin MEK
(Epikote 155-B-80) as well as in the
100 per cent plastic solid form

Circle 121 on reader service card

Now Shell
produces

Epoxy Novolac
_Resins
In Europe.

(Epikote 155) they can be easily
delivered in drums all over Europe
and in the case of Epikote 155-B-80
alsoin tank cars.

These resins join the proven
Shell range of Epikote epoxy resins
for use in printed circuit boards,
moulding powders and machine coil
insulation.

They are part of a series of new

developments by Shell to meet the
constantly changing needs of the
world’s electrical and electronics
industries.

Talk to your Shell company
today. We'll be happy to tell you
more about the latest developments
in epoxy resins.

Epikote

@ Shell Chemicals
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Significant developments in technology and business

Hands-off production
of user software
gaining ground

by R. Colin Johnson, Software Editor, and Terry Costlow, Costa Mesa bureau

Program generators

do applications routines
that draw on their
repertories of subroutines

The ultimate program-development
tool would allow the user to describe
a problem into a microphone and
then automatically generate the
needed program. The state of the art
in software is moving in on this goal:
a raft of automatic program genera-
tors is appearing to allow unskilled
users to generate applications soft-
ware by responding to a menu of
questions.

Of course, such automatic pro-
gram generators do not turn out just

any program. In fact, their reperto-
ries vary considerably, and they are
limited to the class of computers for
which they were designed.

One of the most extensive of these
program generators is Pro IV, which
takes user answers to detailed specif-
ication forms and then performs the
requested functions internally, in
effect becoming the applications pro-
gram. Other generators use an inter-
active menu on a terminal, and
another output approach is to pro-
duce a program written in a high-
level language.

Linking routines. Pro-I1V, which
originated at Data Technical Ana-
lysts Inc. in Honolulu and is mar-
keted by Capro of Irvine, Calif., can
turn out a number of different busi-
ness applications programs. It con-

sists of 103 subroutines, written
mostly in Fortran, and an executive
routine that converts the data input
from the specification sheets into the
linkage among the subroutines that
are necessary to perform the needed
function.

One offering. General Automa-
tion, the only computer maker cur-
rently offering the package (under
the name No-code) supplies it with a
memory card for its line of 16-bit
minicomputers for $17,500. “In my
opinion, nobody will program in five
years using a conventional method.
They’ll be using No-code or a No-
code technique,” says Pete Papiro,
marketing director for General
Automation in Anaheim, Calif.

Similar but more limited business
applications packages come for

CONVENTIONAL PROGRAMMING APPROACH
oSS APPLICATION
| | PROCAAMMERY | screen | patasase |  meposr USER Fetilbins
FORMATTING | MANAGEMENT |  WRITER PROGRAMS '
USER CATIONS DEBUG
NEEDS PROGRAM
MANUAL DOCUMENTATION EFFORT
. /
Y
FILL IN
SYSTEM BLANKS ON APPLICATION
ANALYSIS SPECIFICATION
SHEETS
USER PROGRAM
NEEDS AUTOMATIC
BOCUMENTATION
NOCODE SYSTEMS APPROACH

No-hands programming. Applications programs turned out by automatic program generators from various firms simplify software writing for
users. General Automation’s No-code produces applications programs as much as 10 times faster than manually generated programs.
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systems based on 8-bit microproces-
sors and the CP/M operating system.
Both the $395 Configurable Busi-
ness System from Lifeboat Asso-
ciates in New York and Prism from
Micro Applications Group in Van
Nuys, Calif., use interactive termi-
nal menus for their inputs and per-
form the functions internally.

Another output. The fundamental
difference, however, is not input but
output, and automatic program gen-
erators that provide an actual pro-
gram may well have an edge. Their
source code is available for optimiza-
tion and for customization to the
user’s precise requirements. For
large programming projects, it is
always better to have the source code
available, especially when new soft-
ware must be integrated into an
already existing system.

On the other hand, the program
generators that perform all functions
internally require minimal program-
ming skill. Of course, since they
become the applications program,
they do require that the entire soft-
ware system be resident in main
memory whenever a function is run.

An example of the program out-
put technique is Genasys, a program
generator with extensive capabilities
from Genasys International of Wel-
lesley, Mass. It can generate pro-
grams gathered from specification
forms or generated interactively in
either Cobol or PL/1.

Available on lease, it runs on
IBM mainframes, but under user con-
trol it can produce source code that
is compatible with various target
computers. It also turns out detailed
documentation for its programs.

More Cobol. An all-interactive
Cobol generator from David R.
Black and Associates Inc. of Pitts-
burgh includes a special word pro-
cessor for documenting programs in
the same efficient manner in which
they were generated. At least two
other Cobol generators exist, one to
be released next year by The Master
Programmer Inc. in Santa Rosa,
Calif., and the other, Jaspol, from
Japan System Science Co.

Similar program generators are
available in Basic. Among them is
one called Pearl from CPU in Salem,
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Ore., which allows a wide range of
business applications to be generated
for microprocessor-based computers
running CP/M. Depending on the
capabilities desired, the price can be
as high as $650.

Another program, aimed at data-
base management, is Micro Applica-
tions Group’s Magsam (for multi-
keyed file-management system),
costing $145 or $295 for Cp/M-based
systems. A complete business com-
puter system from Point-4 Data
Corp., Irvine, Calif., comes with a
Basic automatic program generator
at a base price of $11,260.

Even as automatic program gener-
ation gets up to speed, the hands-off
concept is spreading to maintenance

software. Next month The Master
Programmer will introduce a pro-
gram regenerator for IBM System 34
small-business computers.

From existing Cobol programs, it
extracts from the data base all vari-
able references that need changing.
A companion screen-oriented editor
allows nonprogrammers to order the
chunges simply.

For example, a single directive
from the user to change from five- to
nine-digit zip codes would automati-
cally result in alterations to the
statements controlling data storage,
printing format, and screen layout
and whatever other changes would
have to be performed by hand. The
package will sell for about $9,300.

Union activity astir on West Coast,
with Phoenix seeing the greatest ferment

Union organizers in the western
U.S., who gained a notable victory
in the electronic industries early this
year in San Diego, seem to be turn-
ing their sights on Phoenix. Continu-
ing union efforts in the San Francis-
co area and other western regions
are more restrained, but electronics
company executives for the most
part are paying close attention to
what they perceive as the threat of
unionization.

A petition filed with the National
Labor Relations Board late last
month sets the stage for a May 1
election at General Instrument
Corp.’s Microelectronics division
plant in Chandler, just south of
Phoenix. Organizing activity has
been on the upswing for months in
the booming Phoenix area, observers
say, which now counts some 50,000
electronics employees, not including
those of fast-growing Tucson about
100 miles southeast.

The International Association of
Machinists has taken the lead and is
seeking to represent GI employees.
Handbills from the International
Brotherhood of Teamsters are show-
ing up in parking lots, most recently
at a small Motorola Inc. Semicon-

ductor Group facility, reports say.

In San Diego, the Communica-
tions Workers of America won a
294-t0-245 victory on its first
attempt to organize a two-year-old
Sanyo facility. Sanyo contested the
Jan. 9 election, but its appeals pro-
cess ended last month when the firm
did not file an exception with the
NLRB. Company officials had no
comment on the matter.

Called unique. Little union activity
has followed the victory, which many
feel is an isolated incident. They cite
communication difficulties between
Sanyo’s Japanese management and
its American work force, rivalry
between management of refrigerator
and stereo product lines (all under
the same roof), and minimum pay
scales as problems that let the union
in. What’s more, they think, Sanyo
management did not realize the dif-
ference between in-house Japanese
unions and gut-issue American
unions until too late.

The victory has caused quite a stir
in the expanding San Diego electron-
ics community, which has little
background in union relations.
“Everybody’s more aware of labor
problems now. Personnel managers

Electronics/ April 7, 1981
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have been discussing unions a great
deal more,” says one manager.

Communications Workers’ vice
president W. C. Demers, who heads
the southern California district
based in Los Angeles, feels the victo-
ry portends the future: “We're going
to have a working relationship with
the management so that whether
they’re American or Japanese com-
panies, managers will see that the
relationship works. [Sanyo] will be a
model for the future, and firms will
be coming to us instead of our going
to them once they look at it.”

Mixed views. Some nearby firms
contest that view. “San Diego has
never been a union community for
industrial workers, and we've got a
feeling that will continue,” says a
Cubic spokesman. On the other
hand, “there’s speculation about
unions at all Japanese companies,
and the communications gap makes
us more susceptible,” says Sam
Takayama, administrative director
at Fujitsu Microelectronics Inc. in
San Diego.

The Sanyo decision also raised
management hackles in Silicon Val-
ley, where executives feared it would
open the door to a new push. The
most recent election there was at
Raytheon Co.’s Semiconductor divi-
sion in early 1980, which once again
turned away unionization.

No new efforts have been noted,
however, as the main union thrust
continues to “try to exploit health
and safety issues,” as one official
says. On this score, companies are
putting effort into improving any
less than desirable conditions and
making it plain these are isolated
and minor. The same jockeying goes
on in the Pacific Northwest.

Activity anticipated. West Coast
managers, who in the past have beat-
en back most organizing attempts by
keeping wages and benefits moving
ahead of union demands, are begin-
ning to worry that a more persistent
effort might lie ahead. With other
heavily unionized businesses declin-
ing, union brass is known to be turn-
ing attention to greener pastures. “It
would seem reasonable to assume
more activity in a healthy industry,”
says one Los Angeles executive.

Electronics /April 7, 1981

Further complicating any unified
planning to meet such a challenge, if
it comes, are the number of compet-
ing unions taking a crack at organiz-
ing. Besides the Machinists, Team-
sters, and Communications Workers,
the International Brotherhood of
Electrical Workers and the United
Auto Workers are active.

Also, such professional groups as
Lockheed-California Co.’s Engineers
and Scientists Guild are pushing hard

of late, even calling a nine-week
strike that ended in January. The
guild unsuccessfully sought an auto-
matic cost of living rise but did
obtain a three-year contract with
guaranteed raises. In the most recent
election in the Los Angeles area,
printer manufacturer Dataproducts
Corp. beat back a UAW attempt to
organize a 200-worker fabrication
plant by a 2-to-1 margin.

-Larry Waller and Terry Costlow

Microsystems

New contenders in 4-bit processor world
cram many more functions on chip

The high-volume 4-bit microcomput-
er arena is getting two new contend-
ers, both of which incorporate more
functions on chip. To be formally
announced at this week’s Electro/81
show, the Texas Instruments Inc.
TMS 2100 series and the American
Microsystems Inc. S4200 are soft-
ware-compatible with previous mod-
els from their respective makers.
Entrants into a crowded market-

place, the new parts aim at carving
out their own niches with extra fea-
tures. TI and AMI clearly see the
4-bit arena as continuing to be high-
ly competitive, with new designs
required to maintain market share.
On-chip functions. The TMS 2100
is software-compatible with the pop-
ular TMS 1000 line from the Dallas
company, but it brings on chip such
frequently used functions as an ana-

TMS 2100
RANOOM i
oy
(&EQAYUT“EE) (2:K BYTES)
48IT
ARITHMETIC
ANO LOGIC
UNIT
[| =—* 8BIT
ANALOG | muLT- ZERO-CROSS
ANALOG-TO-DIGITAL D
INPUTS . | PLEXER LOST0 i DETECTOR
— EXTERNAL:
EVENT
i INPUTS
EVENT COUNTER AND INTERVAL TIMER ~ e—
INTERRUPT
INPUT/ OUTPUT
OUTPUT PORT LATCH HIGH-VOLTAGE |, _ HiGH
@ BITS) (4 BITS) (6-15 BITS) 1/0 VOLTAGE
(615 BITS)

Pack ’em in. T's new 4-bit microcomputer adds an a-d converter, a high-voltage 170
interface, and other circuitry (all tinted) to ease OEM hardware design.
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log-to-digital converter and a high-
voltage interface (see figure). Thus,
the p-channel MOs part will simplify
hardware design for the original-
equipment manufacturer.

The 8-bit a-d converter uses a suc-
cessive-approximation technique and

comes in versions with one or two

analog inputs. The high-voltage in-
terface facilitates the connection
to a liquid-crystal display. And a
32-term programmable logic array
allows conversion like binary-coded-
decimal data to seven-segment-—
display code to be performed in
hardware.

Other design simplifiers include
an on-chip zero-cross detector and
an event counter and interval timer
to directly count external events.
Also, a programmable delayed inter-
rupt feature helps handle time-outs
for applications like debouncing
switches and controlling the ac pow-

_er line.

C-MOS processor. The S4200 [Elec-
tronics, March 24, p. 147] from AMI
is essentially a complementary-MOS
version of the Santa Clara, Calif.,
company’s recently introduced
S-2200. Among the features it adds
is a software instruction that puts
the unit on standby when not in use,
thereby reducing power consumption
to zero.

It will be fabricated in AMI’s 5-
micrometer C-MOS process, an easily
shrinkable technology that the firm
uses for codecs and other telecom-
munications chips. The S4200 will
consume a mere 1 to 3 milli-
amperes, whereas the n-channel MOS
S2200 consumes about 60 mA.

The c-M0S chip has both a low-
power and a zero-power mode, says
Peter M. Redford, AMI’s senior
design engineer. ‘“Because C-MOS
chips draw practically no current
when the clock is turned off, the
entire random-access memory can be
preserved with power supplied either
from a battery or a capacitor,” he
says.

The zero-power feature is acti-
vated either by a software instruc-
tion or by on-chip circuitry that
detects power failures. The S2200
also has power-failure circuitry.

-R. Colin Johnson and Bruce LeBoss
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Study applauds
chips on tape

In a head-to-head comparison of
military-qualified thick-film hybrid
circuits, a version built with tape-
automated-bonded chips showed sig-
nificantly higher yield than the iden-
tical circuit made with the conven-
tional chip-and-wire assemblies. In a
test for the U.S. Army, Honeywell
Inc.’s Avionics division built 650
three-chip TAB hybrids and 150
chip-and-wire units and got an 84%
yield for the TAB versions and 52.3%
for the wire-bonded hybrids.

The yield improvement is due to
the ease with which chips on tape
may be electrically tested before
hybrid assembly, says William Ro-
drigues de Miranda, who was staff
engineer of microelectronics engi-
neering during this study program at
the St. Petersburg, Fla., division.
Yield also improved because Honey-
well Avionics was able to burn in
chips while they were still on tape.

The study for the Army’s Missile
Command, Redstone Arsenal, Ala.,
focused on military hybrids. Honey-
well determined that the break-even
point at which TAB circuits cost less
than chip-and-wire assemblies is 776
units—but the importance of TAB

technology for military hybrids with
relatively short production runs is
better yield.

For makers of integrated circuits,
TAB packaging looks attractive for
very large-scale integration [Elec-
tronics, Dec. 18, p. 100] —not only
because of testability, but also
because of the compact packaging of
many-leaded ships. In fact, Honey-
well Avionics used a 40-lead tape
that Honeywell Information Systems
and cii-Honeywell Bull are using for
ICs in their computers.

Cooperation. The Avionics divi-
sion drew upon the considerable
resources of HIS and other Honey-
well operations to build its hybrid.
The circuit is a synchronous counter
shift, and both the TAB version
shown in the photograph and the
wire-bonded version use standard
Motorola low-power Schottky TTL
medium-scale ICs.

Once the chips were bonded to
continuous reels of tape, the division
used a reel-to-reel tester to interface
individual chips with a Fairchild
5000 automatic tester. The Honey-
well adaptation of electrical testing
is much cheaper than the usual pro-
bing of bare chips, and it is less
prone to damage the ICs.

After testing, the tapes were cut
into frames, which were mounted on
35-millimeter slide carriers. These
holders serve a dual purpose: they
can be used in outer-lead bonding to
the substrate or in burn-in.
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Comparison test. Honeywell Avionics built the identical hybrid circuit with TAB chips
(shown) and with wire-bonded ICs. The TAB yield was 84%, versus 52% for the other.
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When ou’re aII alone you ha‘rio have
a rellable DC to Dc power source.

Abbott military power supplies have been successfully used for twenty years
in the most demanding environments krown. Our experience includes such
diverse applications as Apollo, F-111 and Trident programs.

Abbott power supplies have passed all of these tests with flying colors.

The reliability of Abbott's military power supplies is a fundamentai objec-
tive of our management. Abbott's quality assurance begins with the basic
electronic design, and is not just added in the final test.

Every one of our military power supplies is inspected at least forty-one
times during its assembty. Each unit is electrically tested to ensure that its
performance exceeds published specifications before it is encapsulated and
hermetically sealed.

Abbott offers four models of DC to DC converters for your specific mili-
tary application. The high performance Model C provides exceptional line
and load regulation of 0.1% and peak to peak ripple of less than 50 millivolts.
The CC dual output version is available in 20 output ranges with tracking
accuracy of better than 1%. The Mode! B provides high reliability at less cost
than the Model C. The single output BN and dual output BBN high efficiency
switchers have a wide input range of 20 to 32 VDC. All units parform over
the full military temperature range of —55°C to 100°C. For more details on
any of our power supplies,

OUTPUT_  OUTPUT .
MODEL MTBE-~  RANGE.  (WaArTS: " NGE call or write for your free
LC 277,000  5-100 10-100 catalog today.
cC 176,000 =*3-*30 3-20 So wherever you olan to
3 626000 5-500 _ 2-170 take your power supply,
BN 112,000 5-48 25-100 look to Abkott.

*Ground benign 50°C baseplate temperature per Because we've got one

MIL-HDBK-217C that will take you anywhere.

abbott transistorl

POWER SUPPLY DIVISION
THE MILITARY POWER SUPPLY SOURCE

WESTERN OFFICES EASTERN CFFICES
5200 W. Jefferson Blvd. 1224 Anderson Avenue
Los Angeles, CA 90016 Fort Lee, NJ 07024
(213) 936-8185 (201) 224-6900

Telex: 69-1398 Telex: 13-5332
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Honeywell Avionics burned in 300
TAB chips at 125°C. When these ICs
were assembled into hybrids, the
yield jumped another 9% to 93%.
Such a technique may replace burn-
ing in complete hybrids and so could
reduce the amount of reworking.

To perform the burn-in check, the
Avionics division devised a special
fixture, a tray with 96 positions for
the film' carriers. The loaded tray is
married to an interconnection board
with spring-loaded pins that contact
the TAB lead-frame pads.

Burn-in. The tray is immersed in
an insulated tank containing a fluo-
rocarbon liquid stabilized at 125°C,
and each chip is exercised electri-
cally. After burn-in, the tray is dis-
sassembled and the ICs are tested.

In spite of the yield advantage,
TAB hybrids may have a tough time
in military applications. The pro-
blem is getting bumps built on top of
ICs’ aluminum interconnection pads
to create a bonding surface resistant
to the heat of the process.

Hybrid manufacturers typically
do not order large numbers of ICs,
and the chip makers show considera-
ble reluctance in adding the bumps
to such small portions of their pro-
duction runs. Honeywell Avionics
had the full company resources on
which to draw, so it was able to
procure its bumped chips without too
much trouble. -Jerry Lyman

Computer-aided design

Modules analyze
routing, heat factors

A computer-aided design setup for
circuits that does testing and ther-
mal analysis of a design before lay-
out and can help build breadboard
models afterward may sound too
good to be true. Yet one such system
has been in continual development at
Bell Laboratories’ Columbus, Ohio,
facility since 1977.

Called Aides, for automated inter-
active design engineering system, it
includes a number of advanced soft-
ware modules that extend its capa-
bilities during system definition and
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Capable CAD. Using an extensive series of modules, Bell Labs' Aides CAD system thorough-
ly analyzes circuit designs and even supplies the data for wiring breadboards.

design verification (see figure). It
runs on an IBM 3033, occupying
1.25 megabytes of the machine’s vir-
tual memory, but its originators,
among them the Advanced Design
Technology group, say it could run
on 32-bit minicomputers with large
address spaces if some of its capabil-
ities were pared down.

During system definition, a soft-
ware module called Estrout investi-
gates how well the proposed design
may be routed on a particular type
of circuit board and calculates the
number of dual in-line packages or
their equivalents that a given board
can accommodate.

A second module, called Thermal,
determines the effects of the given
physical configuration on heat dissi-
pation. The designer can learn the
percentage of heat flowing through a
board from its copper paths and off
its component surfaces and can also
find out the components’ tempera-
tures. Thus the effects of such
changes as increased board spacing
can be determined before layout.

A list of components can be gener-
ated using the Ancomp module. The
Testckt module determines testing
constraints, and the cost of the hard-
ware necessary for adequate thermal
design and packaging is estimated
using the Cost module.

After design entry, the Estrout
and Thermal modules come into play
again during design verification. In
fact, detailed component-level ther-
mal analysis may be conducted
where critical. The Ancomp module
can review the final set of compon-
ents. Another module, called Spares
Rely, calculates the reliability and
estimates the number of spare com-
ponents required.

Wiring data. Now the designer
refines his model and writes test
changes. From the updated common
design file where all changes have
been stored, he builds a breadboard
model using the Qkconn or Multi-
wire modules, depending on the wir-
ing method.

The data from these modules is
available on paper tape to drive the

Electronics /April 7, 1981



ANNOUNCING SPECTRUIM SseRiEst

A GIANT STEP FORWARD IN BENCHTOP IC TESTERS

DON'T LET THE SMALL SIZE

FOOL YOU — SPECTRUM CAN

: CARRY AN INCREDIBLE
TESTING LOAD!

Spectrum gives you AC and DC
parametric/functional test capabilities
in a low cost/high volume benchtop
IC test system. It is the only
benchtop that gives you the power

to test static and dynamic devices.
7% And that's not all:

@ Tests all popular device families
and fabrication technologies
from 8 to 96 pins.

@ Modular hardware and software
lets you tailor the system to
your needs and allows the
system to grow to meet your
changing test requirements.

® An optional IEEE-488 Bus
allows Spectrum to operate
with a host computer for
multiple test station applications.

® The same highly trained field
service and programming
Saleeody Ny : : personnel that maintain
N s ¥ / U Datatron’s large test systems
3 Pas all over the world back-up

7 & 2% - Spectrum.

T DOESN'T HAVE TO BE BIG
TO BE POWERFUL..........

"he power to test microprocessors and dynamic memories |—‘ — T T . T f—‘ g“ h_ - T
inder real world conditions doesn’t have to carry a big For further information and a free brochure
ricetag. Spectrum provides the same test capabilities as | on Spectrum, call or mail coupon to:

he big $100K+ systems do in incoming inspection
pplications — at half the cost

SPECTRUM

Datatron, Inc./Test Systems Division
P.O. Box 11427, Santa Ana, CA. 92711
(714) 544-9970 e TWX 910-595-1589

The Big News in
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wiring machines. Once a prototype is
built, the model can be functionally
tested, necessary changes can be
made to the design file, and a print-
out may be transmitted to the draft-
ing organization.

Like other CAD tools, Aides cuts
back on errors and does so very early
in the design process, he comments.
By allowing the designer to make
changes at every stage before the
board is actually put together, it
saves both time and money.

Although Aides started out as a
text-oriented program to describe
hardware, early users suggested
there was little advantage to that. So
it was turned into a graphics-
oriented, schematic-entry setup.

Aides at present is being used by
the designers of 12 different projects
at the Columbus lab. Some of its
modules, especially the one for ther-
mal analysis, are in use at other Bell
Labs locations. -Ana Bishop

Industrial

Exxon drops complex
ac motor drive

Even as Exxon Corp. postponed its
plans for producing a digital speed-
control for ac motors, General Elec-
tric Co. reaffirmed its commitment
to these energy-conserving units.
The GE offerings do not rely as
heavily on exotic microelectronics as
did the alternating current synthe-
sizer that Exxon dropped—and that
complexity appears to be the reason
the ac synthesizer’s promise with-
ered.

In a seminar on its line late last
month, GE officials were candid
about where they thought Exxon
went wrong with its system. “The
whole thing was too complex,” says
James D. Johnson, manager of GE’s
ac drives project.

Transformer options. A key point
is the power transformer. GE retains
it for shifting voltage levels, but the
Exxon design dropped it in favor of a
bank of switching transistors that
produce incremental changes in the
output voltage, which is a simulated
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From ac to dc. GE's line of controllers elec-
tronically adjust the speed on ac motors
according to the load, thereby saving the
energy wasted with mechanical controls.

sine wave.

These power transistors, originally
lauded as a low—power-loss substi-
tute for the bulky transformer, even-
tually became the unit’s Achilles
heel. “After examining and demon-
strating the [ac synthesizer] in a lab
setting, we found that reliability and
cost were such that the system could
not compete in the marketplace,” an
Exxon spokesman says. The power
transistors were a major source of
trouble because they would fail in
industrial environments, Exxon says.

Of the viability of the Exxon
approach, James R. Olin, vice presi-
dent and general manager of GE’s
industrial electronics systems divi-
sion in Salem, Va., says, “Our people
analyzed the patents and realized
two years ago that it wasn’t a practi-
cal thing. The [Exxon] people who
were doing the job weren’t familiar
enough with the controls field.”

However, solid-state circuitry is a
major factor in the development of
electronic controls to vary the speed
of ac motors. The integrated circuits
reduce the cost of an electronic
drive. Though ac motor controls are
still more expensive than dc motor
controls, the ac motor is inherently
more reliable and costs less than dc
versions. In addition, an ac motor
can be sealed against harsh industri-
al environments. '

GE has big plans for its motor
control line. A relatively low-voltage,
low-power series covers motors rang-
ing from 1 to 800 horsepower. There
also are drives for larger motors, up
to 20,000 hp.

As for Exxon, it says it plans to
develop a simpler design for the ac
motor-drive market, which GE, for
one, expects to grow from $70 mil-

“lion in 1980 to an estimated $600

million by 1990. -Gil Bassak

Communications

Capacitance switch
handles 175-W signal

When the Columbia space shuttle
goes aloft, it will be communicating
continuously with the ground thanks
to an S-band system dependent on a
one-of-a-kind anténna switch. Capa-
ble of handling up to 175 watts peak
power, the switch shifts the commu-
nications link among the shuttle’s
antennas at full transponder pow-
er—in other words, it is a hot switch.

“We had to have a hot switch for
instantaneous and continuous [sig-
nal] coverage with overlapping
beams,” explains Thomas Pederson,
program manager at TRW Inc.’s
Defense and Space Systems Group
for the S-band system, which will
operate in the 1.7-to-3-gigahertz fre-
quency band.

Choices. The standard switching
method is a conventional contact
switch, but this fails at typical oper-
ating power levels upwards of 10 w
and so requires a substantial drop in
output from high-power traveling-
wave-tube transmitters. TRW also
considered a computerized time-
switched scheme, but rejected it for
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The Silent
Commander.

7413 [KSIR

Keyboard Send-Receive Data Terminal

5x7 dot matrix
thermal printhead

EIA RS-232-C
or DC-current
loop interface

Switch-selectable full
ASCII/dual APL
keyboard (optional)

s Silent 700* Model 743 KSR Data
‘minal can help you take command
your data entry application needs
lay. The compact 743 offers a
iety of easy-to-use standard fea-
es and options, and is an ideal input/
tput console. And with virtually
:nt thermal printing, the low-cost
3 leads the way for efficiency and
iability. The field-proven 743 is also
ilable as a Receive-Only model.
th either 743, you can depend on
h-quality Stlent 700 performance.

Answerback memory (optional)

Operator selectable printing
speeds of 10 or 30 cps

110 or 300 baud
transmission speeds

Switch-selectable
full or half
duplex operation

Calculator-type embedded
numeric keypad

Typewriter-like

ASCII keyboard

Tl is dedicated to producing qual-
ity, innovative products like the 743
KSR Data Terminal. TI's hundreds of
thousands of data terminals shipped
worldwide are backed by the technol-
ogy and reliability that come from 50
years of experience, and are sup-
ported by our worldwide organization
of factory-trained sales and service
representatives.

For more information on the 743
terminals, contact the TI sales office
nearest you. In Europe, write Texas

Instruments, M/S 74, B.P.5, Ville-
neuve-Loubet, 06270, France, or
phone (93) 20 01 01. In Asia Pacific,
write Texas Instruments
Asia Ltd., 990 Bendeemer

LO
Rd., Singapore 1233. Telex r @51
RS 21399, or phone \v

2581122.

We put computing
within everyone’s reach.

*Trademark of Texas Instruments Copyright © 1981, Texas Instruments Incorporated
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magnetics

IS your
field,

it will pay

you to check

into the

F. W. Bell

line of
Gaussmeters.

' 28 different meters.
110 different standard probes.
We’ve got a meter and probe
for practically every magnetic
measurement need.

Bell Gaussmeters provide:
1 direct measurement of
absolute field density.

2 differential measurement

of absolute field density.

3 differential measurement of
field density difference at two
probe locations. 4 incremental
field measurements using an
expanded scale. 5 summation
measurements.

Accuracies from +=0.1% FS.
Dynamic ranges from

0.1 Gauss FS (1075 tesla) to
100,000 Gauss FS (10 tesla).

For full technical information and
application assistance,
contact us today.

Subsidiary,
Magnetics & Electronics, Inc.
6120 Hanging Moss Rd. Orlando, FL 32807
Phone 305/678-6900 TWX: 810-853-3115
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News briefs

IEEE announces annual honors list

The Institute of Electrical and Electronics Engineers has awarded this year's
Medal of Honor to Sidney Darlington for his contributions to filtering the
signal processing, as well as to pulse-compression radar. David Slepian of
Bell Laboratories’ Mathematics Research Center is the recipient of the
Alexander Graham Bell Medal for his work in communications theory. C.
Chapin Cutler, professor of applied physics at Stanford University, has been
awarded the Edison Medal for his endeavors in microwave electronics, space
communications, and the technology of communication systems.

James Hillier, a retired executive vice president and senior scientist at RCA
Corp.’s research laboratories, has been presented with the Founders Medal
for his work in electron microscopy and for developing a creative laboratory
environment. The recipient of the Lamme Medal, George B. Litchford,
president of Litchford Electronics Inc., has been honored for his aid in
developing electronic systems for air navigation and air-traffic control. Ernest
S. Kuh has been given the IEEE Education Medal for his leadership in
engineering education as a professor in the University of California at
Berkeley's Department of Electrical Engineering and Computer Sciences.

Toshiba unit to make Radio Shack’s TRS-80 model |

Tokyo Electric Co., a Toshiba company, will be making the Radio Shack
TRS-80 model | computer in line with an agreement reached with Tandy
Corp., the Fort Worth, Texas, parent of Radio Shack. TEC will be making the
computer for Japan only; the model | is now discontinued elsewhere. It will
also sell other models of the TRS-80 line, and Tandy will continue to sell its
computers through its Radio Shack operations in Japan. “The TEC agree-
ment is an effort to expand the sales organization in the nation,” says Jon
Shirley, Tandy's vice president of merchandising for computer products. TEC
has been known as a cash register manufacturer and has supplied undis-
closed products to Tandy in the past.

TV camera has built-in VCR

A compact broadcast-quality color TV camera and video tape recorder
system in one hand-held unit will be introduced by RCA Broadcast Systems
at the National Association of Broadcasters’ annual convention in Las Vegas
next week. Called the Hawkeye, the 22-pound package uses the same
half-inch video cassette as in consumer VHS video recorders and is intended,
according to RCA, *“to provide new flexibility in electronic news gathering,
electronic field production, and other program production applications.” The
Hawkeye is a joint development of RCA Corp. and Matsushita Electric
Industrial Co. RCA will disclose the price and delivery at the NAB meeting.

its uncertain reliability.

The Redondo Beach, Calif., group
turned responsibility for the switch
over to Teledyne Inc.’s Microwave
division. It came up with a design
that only faintly resembles a simple
metal-to-metal contact switch.

From the first, the Mountain
View, Calif., division concluded that
the best approach would be a capaci-
tance-coupling technique, which
transmits power without metal-to-
metal contact. However, a high-pow-
er capacitance switch had not been
possible, says Richard Sun, a Tele-
dyne engineer on the project, be-
cause the anodizing methods used to

apply the aluminum dielectric would
have roughened the surface with air
bubbles that would have decreased
the device’s dc voltage breakdown
capacity—at least 500 volts in the
space shuttle’s antenna switch.

Teledyne solved the problem by
pushing the anodizing process to the
point where it becomes rather like
the thick-film deposition found in
semiconductor processing. The result
is a mirror-like dielectric surface on
facing aluminum plates, which have
0.1-square-inch contact areas.

Thus the 100-to-125-w signal can
pass smoothly through a half-mil air
gap between the contact areas. Net-
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—( NATIONAL ANTHEM )

P*CMOS: NMOS speeds at CMOS power.

National combines the features of existing technologies to give RAMs a boost.

P2CMOS, National's silicon-gate com-
plimentary—MOS process, has made pos-
sible a whole new generation of static RAMs.

By using less interconnect area and
high density packing National is producing
a family of P2CMOS static RAMs that offer
an excellent speed-power product.

These high density RAMs employ two
levels of polysilicon interconnect plus one
level of metal inferconnect and the result
is NMOS speed at CMOS power.

And these RAMSs take full advantage
of P2CMOS: higher reliability, low power and
heat dissipation, and improved immunity fo
system noise and alpha particles.

To make them easy to use, the line of
P2CMOS RAMs all have industry-standard
pinout and are fully TTL compatible. They also
feature high output drive, on-chip address
registersand, of course, TRI-STATE* outputs
for easy memory expansion.

Future generations of P2CMOS devices.
During the evolution of P2CMOS, plans
were made for even denser, faster devices
along the same continuum via scaling.

For data sheefs and additional infor-
mation check boxes 043 and 064 on the
National Archives coupon.

Between their technical expertise, their
high-quality RAMs and their unmatched
volume production capacity, it's easy fo see
National is taking the RAM market headon. 2

P2CMOS STATIC RAM FAMILY
Part Number ~ Taa(ns)  Organization
NMC 6508 180-300 1Kx 1
NMC 6518 180-300 TKx 1
NMC 6551 220-350 256x 4
NMC 6552 220-350 256x4
NMC 6503 300-350 2Kx 1
NMC 6504 300-350 4Kx 1
NMC 6513 300-350 512x4
NMC 6514 300-350 1Kx4

P2CMOS and TRI-STATE are frodemarks of National Semiconductor
Corporation

| | 1
N+ | ‘FIELD OIXIDE METAL
GATE ([)XIDE GATE P CHANNEL

N CHANNEL N-TUB
CHANNEL STOP GATE

Si 0, P+

POLY 2

GATE OXIDE

DRAIN METAL POLY 1

VAPOX

Si0,
METAL




Bubble memory
bursts price barrier.

%Mbit bubble memory boards for under $1800" available now from National.

National introduces the lowest priced
%Mbit bubble memory board available — the
BLC-9250. It's a non-volatile MULTIBUS™
and Series/80 compatible bubble memory
board. And it's easily expandable to 1066K
bytes with the BLC-9101 expansion board.

Suddenly, bubble memory becomes a
cost-efficient choice for system design and
life cycle enhancements. What's more, both
the BLC-9250 %Mbit board and the
BLC-9101 1Mbit expansion board are avait-
able in volume right now.

But low prices and availability are only
part of the story.

Smalier, faster and more reliable
memories. National’s bubble memory sub-
systems use dense 16-pin memory modules
designed to save board space. They have the
smallest package and least number of pins
for their density in bubble memory today.

In addition, they offer an average access
time of 7ms and an average data rate of
75K bits per second.

The bubble devices on both boards
employ Cr-Cu-Cr conductors which out per-
form others by a factor of 10 in reliability
tests. And solid state design makes the mem-
ory impervious to dusty or harsh conditions.

The cost-efficiencies of National’s bubble
memory products are optimized by low pro-
file board designs requiring only single card
slofs. That means that many products can
be enhanced without the need toaddan extra
box to the system.

National's family support. Since both the
BLC-9250 and BLC-9101 (and all Series/80

boards) are MULTIBUS-compatible, theyinter-

face with a wide variety of existing develop-
ment systems. Including National’s advanced
STARPLEX™ development system with ISE™
(In-System Emulation) and CP/M operating
system.

Additionally, both bubble memory boards
use devices which employ swap gate, block-
replicate, on-chip map loop and positive
erasure for security applications.

For more information contact your local
distributor or NSC sales rep and check box
065 in the National Archives coupon.

Now design engineers can look foward
bubble memory as a cost-efficient alter-
native to conventional memories. 2

STARPLEX and ISE ore trodemarks of National Semiconductor
Corporotion

MULTIBUS is o trodemark of Intet Corporotion

*Single-piece U.S. price onty

Boost battery life.

Introducing the LM330 5V voltage regulator with 0.32V drop-out.

The new LM330 offers the lowest drop-
out voltage of any fixed regulator on the mar-
ket: 0.32V at 150mA. So instead of requiring
7.0V to operate (as do standard regulators),
the LM330 provides a 5.0V output even
when the input voltage dips as low as 5.32V.

As aresult, the useful life of a battery
is much longer, and system efficiency is sig-
nificantly improved.

National’s befter way.To accomplish
this feat, National’s LM330 incorporates a
pnp transistor enhanced by a deeper dif-
fusion of the p-type material. This provides
a higher current gain in the series-pass
transistors.

Both the LM330 and its sister version,
the LM2930 (designed primarily for auto-
motive applications), feature this new pnp
process.

Efficiency plus. Because the LM330
has a lower drop-out voltage, it runs cooler,
and thus more reliably.

Since system designs using the LM330
won't needas much heat sinking the designer
can now cut his costs to a minimum by
using lower power/voltage components.

Ultimate system protection. This $.70°
part profects other expensive devices by
preventing both high voltages and negative
voltages from getting through. The LM330

aiso offers protection against reverse battery,
mirror image insertion, automotive load
dump and input voltage transients.

And with Nationals 100% thermal limit
bumn-in offered as standard processing,
incoming component test costs are signifi-
cantly reduced.

National. Way out in front in linear
technology.

For more information, check box num-
bers 053, 054 and 060 on the National
Archives coupon. a

“U.S. price only.

50V

Output Voltage

New
Regulgtopr

pn
Regulator

(LM330)

Battery Life
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DIGITALKER-now your product

can speak its mind.

National’s unique DIGITALKER Speech Synthesis chip set brings natural-sounding speech capability to virtually

any product.

The Practical Wizards have come producible in large volume by standard pro- ~ vocabularies stored in ROM are based on
through with a versatile yet affordable appli-  duction processes. tape recorded messages submitted by the
cation of an exciting technology. The SPC also contains an intematly cusfomer. National processes these mes-

Their new DIGITALKER speech synthesis  programmable frequency generator and a sages and loads them info the necessary
chip set brings truly life-like speech capability  variable gain D/A converter. Together they amount of ROM. This way, the end user gets

to a virtually unlimited array of products. produce the infonation and inflection that the exact vocal fidelity he chooses.

The voice of things fo come. Since the ~ make DIGITALKER sound so incredibly So when it comes right down to it, the
speech produced by DIGITALKER has incred-  reglistic. most difficult aspect of designing in DIGI-
ibly human qualities, any product that uses The result is that DIGITALKER can TALKER is deciding on what it should say. Or
it immediately takes on a distinct personality.  reproduce any original voice in any spoken  who it should sound like.

Even that of a celebrity or a familiar com- language — male or female, adult or child — Have it speaking in 15 minutes. DIGI-
pany spokesman. both clearly and economically. TALKER is available for evaluative purposes

Toys, for example, can communicate The SPC can directly address up to in two forms.
with playful children’s voices in any language. 256 expressions and 128K of ROM. Larger The DT1000 (priced at $495*) is a
ATV set might take on parental authority. An  vocabularies may be obtained simply by totally self-contained board that —with just
automated bank teller can be bright and cascading additional ROM. a speaker and a power supply— can rattie
cheerful. An alarm or waming signal can Simplicity of application.Now, the ability  off any desired combination of 144 words.
sound a stem but calm explanation of a to produce eloquent speech can be easily For those who would rather build
problem. and inexpensively designed into a product DIGITALKER into their own evaluation designs,

Semiconductors speak. DIGITALKER'S using as few as two ICs (for simple switch- the Practical Wizards are also offering the
design versatility stems from its straight- driven devices). For more sophisticated DT1050 chip set (pricedat $85*).The DT1050

forward architecture. An independent Speech  applications, the SPC is both COPS™ Family  consists of a 40-pin Speech Processor Chip
Processor Chip (SPC) translates digitized compatible and MICROBUS™ compatible. and the same 144-word ROM library that

and compressed expressions stored in one This is where DIGITALKER's true practi- comes with the DT1000.
or more standard ROMs (16K, 32K and/or cality really comes through. It requires few, To get more information on DIGITALKER,
64K, depending on thesize of thevocabulary).  if any, additional ICs for complete operation.  just check box 086 on the National Archives
Speech wave pattems are compressed  And it functions equally well as either a coupon.
in the time domain and stored in the ROM.  stand-alone module or as a simple peripheral DIGITALKER - the technology that
This eliminates a great deal of the number-  on a wP or microcontroller bus. speaks for itself. a
crunching required by other techniques in In fact, all it needs to begin speaking is
order to reconstruct the digitized words. a one-byte starting address and a “start”
The result is a simpler, more straight- strobe. When the message is complete, it *us prices onty
forward SPC design. And that allows National ~ generates an interrupt. DIGITALKER, MICROBUS and COPS are rademarks of National
to use proven technologies that are easily The specially encoded customized Semiconductor Corporation.
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PA Ls save money and space on tight

TTL/SSI/MSI designs.

Immediate PAL™ design-in made feasible by steadily declining prices.

Now design engineers can benefit from
both PAL price reductions as well as consider-
able savings in board space. National’s
technical expertise and volume production
capabilities have allowed them to offer PALs
at the lowest prices ever.

PALs (Programmable Array Logic) were
designed to replace standard TTL logic. A
single PAL can replace from 4 to 10 SSI/MS|
packages.

At the higher levels of package
replacement, PALS, in volume, are now cost-
competitive with the SSI/MSI parts they
replace.

At the lower replacement levels, PALS
can be cost-justified if an entire PC board
can be eliminated. This often happens when
a few more logic functions are required than
a single board can accommodate.

And PAL devices are fully field-program-
mable to provide the utmost in design flexi-
bility and efficiency.

PAL's basic logic implementation is the
familiar AND-OR array, where the AND array

is programmable and the OR array is fixed.

PALs standard AND-OR logic and flexible
1/0 programming provides design and pro-
duction efficiency unknown up to now.That's
because logic modifications can be made
more quickly and easily with PAL than with
discrete random logic.

National is producing TTL-compatible
PALs with the same fime-tested technology
used to manufacture PROMs. Their Titanium-
Tungsten fuses have been proven reliable
both through internal rel testing and three
years of field use.

Program development and debugging
on standard PALSs is supported by National's
STARPLEX™ development system.

And with 15 different PAL devices to
choose from, logic design efficiency and
reliability is truly maximized.

To obtain a PAL brochure simply check
box 025 on this Anthem’s coupon.

National - the inexpensive source for
reliable PALs. 2
STARPLEX is a frademark of National Semiconductor Corporation
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PAL PRICES CONTINUE DOWNWARD

PAL 1s a tradgemark af and used under license with Monol thic
Memories, Inc.

ISE" has microprocessor emulation

down cold.

STARPLEX™ with ISE— National's fully developed development system.

and disassembler, programmers can modify
object code and display it in assembly
language without having to leave the debug
and emulation environment. And without
editing and re-assembly of the entire source
program, thus eliminating many tedious
manual steps.

National's easy-to-leamn ISE software
comes completely integrated into the
STARPLEX system, including the unique Auto-
matic Testing mode called “th-File’’ In-File
implements a predefined sequence of tests.
ISE can also record those resuits to show
exactlyhoweach part of the system performs
during the tests.

When you get right down to it, National’s
STARPLEX with ISE offers features not avail-
able in any other development system on the
market today. Yet it costs substantially less
to own and operate than any system on
the market.

For complete information on STARPLEX
and ISE, check box 037 on the National

debugging of single or multiple processors
for faster, more efficient system integration.

And since the symbol table is available
during emulation, the same symbols are
used in debugging that are used in writing
the program being examined.

STARPLEX's symbolic debugging capa-
bility provides not only the usual breakpoint

The Practical Wizards have created
an easy-to-use development tool that helps
design engineers do their entire job on the
STARPLEX development system. It's called
ISE (In-System Emulation).

With ISE, engineers can now develop,
test, analyze and debug prototype software/
hardware for 8080, 8048, 8049, 8050,

8070, Z80,COPS™ microcontrollers, NSC800  conditions, but also a “coast” command Archives coupon.
and 8085 microprocessors plus their which allows you to continue executing a pro- The Practical Wizards have pP emulatiol
Series/80 BLC boards. gram after the breakpoint combination has ~ down cold. /|

ISE's powerful debugging capability
allows simultaneous software and hardware

been satisfied.

) R STARPLEX, ISE and COPS are trodemarks af Nationol
Also, with ISE’s in-line assembler

Semiconductor Corporation
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Fully armed for Mil Aero data acquisition.

National’s product breadth, performance and volume production add up to shorter lead times and lower system costs.

National Semiconductor is the broadest
based Mil/Aero data acquisition supplier. No
longer must design engineers fight with
intermittent supply lines and long lead times
for high performance parts. The big guns
have arrived.

It's all part of a double-barrelled com-
mitment fo serve the fotal system needs of
Mil/Aero DEs, the men and women who've
been struggling to find a company that can
equip them with everything they need for
hi-rel data acquisition systems.

Adding capacity cuts costs. National
brought two major resources fo bear in their
efforts: the broadest product fine in the
industry and sheer brute force.

Specifically, they've substantially
increased their hi-rel production capacityand
are strategically stockpiling inventories of
components, every one fotally compliant with
MIL. STD. 883 Class B processing.

So not only can National offer the full
range of high performance data acquisition
parts, they do it with shorfer lead times and
more attractive prices.

System knowledge: the brains behind
the brawn. The third major resource that
National has fo offer is a complete under-
standing of data
acquisition and

process

3

control systems and environments. And they
use every bit of this knowledge in designing
the most practical and cost-effective com-
ponents available.

More Mil/Aero DEs are turning fo the
Practical Wizards than ever before. Because

they know that National is fully armed for
data acquisition.

For more information on their hi-rel data
acquisition arsenal, check box number 062
on the National Archives coupon. 2
BIFET 15 a trodemark of National Semiconductor Corporotion

A SAMPLING OF THE NATIONAL ARSENAL
DESCRIPTION

This monolithic sample and hold circuit used BIFET™ technology for very

high DC accuracy (0.002%) and fast acquisition time (<10ps).

ADCOB08CJ/883, These low-cost 8- bit A/D converters offer high accuracy (+ % LSB

ADCO816CJ/883 max), low power (3mA max), a fast 100 ws, a fast conversion time and
easy uP inferfacing.

ADC1210HD/883 CMOS 12-bit A/D converter combining low power (210 mW max) with a

26us conversion time.

This precision voltage-to-frequency converter combines low cost,

guaranteed linearity (0.01% max) and excellent temperature stability

(=50ppm/°C max).

DAC1285HD/883 A completely self-contained 12-bit accurate DAC with voltage out

and reference.

PART NUMBER
LF198H/883

LMI31AH/883

LHO038D/883 A precision 12-bit accurate instrumentation amp with 100V max offset
voltage, 0.25uV/ °C max offset drift and ultra-low input noise of 0.2V p-p.

LHO091D/883  This low-cost true rms-to-DC converter features reading accuracies of
0.05% (trimmed) and 0.5% (untrimmed).

LM135H/883 This hi-rel linear IC temperature sensor offers low impedance and linear
output to make interfacing to a readout or control circuitry especially easy.

LM199H/883 A precision temperature stabilized monolithic zener with femperature

coefficients (.5ppm max) factor of ten better than high quality
reference zeners.




Adjustable voltage regulators: two new
cost/performance alternatives.

The LM317L and LM350 fill out the industry’s broadest line of adjustable voltage regulators.

In 1976 National developed the first
3-terminal adjustable voltage regulator. And
now they've further strengthened their lead
with the introduction of two new inexpensive
versions of their fime-proven adjustables.

The LM317L is a 100mA version of the
well-known 1.5A LM317 now available in the
low cost TO-92 plastic package.

Similarly, the LM350 is the 3 Amp adjust-
able regulator now in the popular T0-220
plastic package. So it extends the line of
inexpensive plastic devices to 3 Amps.

Better performance, lower costs. Three
terminal adjustable voltage regulators offer
performance that's a factor of 10 better than
fixedregulators. Line regulation, for example,
isalow0.01%/Vandload regulationis a 0. 1%.

Another advantage of adjustable reg-
ulators is the standardization they bring o
any design.

The output voltage is easily adjusted
by two external resistors. This approach elim-
inates the expense and trouble of ordering
and stocking many different fixed voltage reg-
ulators in low quantities.

On-chip protection circuitry. Alf of
National's adjustable voltage regulators fea-
ture the same on-chip protfection, including
current limiting, thermal overload protection
and safe area protection.

Additionally, thermal regulation, a new
parameter guaranteed for both devices, gives
the designer details on the effects of power
dissipation caused by line and load changes
on the regulator output.

For data sheets and other information on
the LM317L and LM350, check boxes 055
and 056 on the National Archives coupon. 2

The LHOQO32 and LHOO24
high-speed op amps- the best
in the business.

State-of-the-art techniques go into the industry’s only single-package versions of these popular high-speed op amps.

Ever since National began making their
LH0024 and LHO032 high-speed op amps,
they've been the industry favorites. And for
good reason.

For starters, they use state-of-the-art
thin and thick film technology in making the
only single package versions of these op
amps currently available.

Both the LH0024 and the FET-input
{HO032 offer a very high slew rate
(500V/usec), a wide bandwidth (70MHz),
low input offset voltage (2mV), a null offset
with a single pot, and both are available
in military and commercial temperature
versions.

In addition, both are available in ver-
sions to meet military standard 883 level B
specs. So not only are these op amps put
through special testing and REL processing,
theyare also subject toNational's own strin-
gent REL and QA standards and procedures.

These low-priced op amps are ideally

suited for avariety of high-speed applications.

Active filters, oscillators, comparators, sum-
ming amplifiers, sample and hold circuits,
D/As and A/Ds, and many others.

Check the National Archives coupon

067 for data sheets and assorted application
ideas and information. All free from the
Practical Wizards of Silicon Valley. |

OVERALL FEEDBACK




The CMOS logic population explosion. |

National’s commitment to CMOS has made them the fastest growing supplier in the industry.

National first introduced the 74C Family
back in 1972. And since that time, the Practi-
cal Wizards have been steadily reinforcing
their commitment to these and other high
quality, low power CMOS logic components,
including the CD4000 Family.

As qa result, National is the fastest
growing CMOS logic supplier in the business.

The advanced 74C900 Series. In addi-
tion to offering pin-for-pin, function for func-
tion CMOS replacements for the most
popular 7400 Series logic components, the
Practical Wizards went one step further.

The expanding 74C900 Series offers
carefully selected useful functions in power-
ful single-chip form. Including the National-
designed industry standard A/Ds (ADC0808,
ADCO0816).

And the uP compatibility of many of
the 74C devices stretches their versatility that
much further, as in the case of National's
TRI-STATE" octal buffers (MM74C240/244/
941), octal latches (MM74C373) and octal
D flip-flops (MM74C374).

A commitment fo innovation and
practicality. National's time-proven commit-
ment to CMOS keeps on getting stronger as
the years go by. They can already fill your
CMOS needs for microprocessors, linear,
Mil/Aero, MOS/LSI and additional memories.

To get the details on all of National's
CMOS logic devices, check box number 061
on this issue’s coupon. /|

A/D converters.

ADC0808/09 (MM74C949/49-1): 1P-compatibie 8-bit A/Ds with 8-chanmel input
analog mux.

uP-compctible 8-bit A/Ds with 16-channel input
analag mux.

ADC3511/3711 (MM74C937/38): 3Y:-digit and 3%-digit 1.P-compatible A/Ds.

ADCO816/17 (MM74C948/48-1):

MM74C905 12-bit successive approximation register.

DVMs. ' _

ADD3501/3701 (MM74C935/36): 3'%-digit and 3%-digit DVMs with mulfiplexed
7-segment LED drives.

LED display controllers.

MM74C911/12/17: 4-digit and 6-digit .P-compatibie LED display
confroliers

MM74C956: Alphanumeric LED display controller (sampies
avaiiable soon from any NSC sales office).

Keyboard encoders.

MM74C922/23: 16-key and 20-key keyboard encoders.

LED/LCD direct drive counters.

MM74C925/26/27/28: 4-decade counters with multiplexed 7-segment
LED drivers.

MM74C945/46/47: 4-decade up/down counters with direct drive
7-segment LCD drivers (samples available soon).

Memories.

MM74C910: 256-bit static RAM.

MM74C920/21: 1024-bit (256 x 4) static silicon-gate RAM.

MM74C929/30: 1024-bit (1024 x 1) static silicon-gate RAM.

TRI-STATE is o registered trademork of Nofional Semiconductor Carparation.

006 O Special Functions

052 [ Free Subscription to the

Data Book ($6.00) Data Update Book ($6.00) ] ' .
025 0 PAL Brochure 053 [ 1980 Linear Data 062 0 1980Reliability o) semiconductor Corporation
029 O INS8050 Data Sheet Book ($9.00) Handbook ($12.50) Mail Stop 16251
036 O Optoelectronic 054 O LM330 - 5.0V Fixed 064 O P?CMOS Memory Santa cfm CA 95051

Handbook ($3.00) Regulator Data Sheet Data Sheets ’
037 O STARPLEX™ and ISE™ 055 O WM3I17L Adjustable 065 O BLC-9250 & BLC-9101

Information Reguiator Data Sheet Bubble Memory ; )
043 [ 1980 Memory 056 0 LM350 Adjustable Data Sheefs In Eusope, mail coupon to:

Data Book ($6.00) Regulator Data Sheet 066 O DIGITALKER National Semiconductor GmbH
044 3 1980 MOS Data 060 O 1980 Voltage Regutator Data Sheets Industriestrasse 10

Book ($6.00) Handbook ($6.00) 067 O LH0032 & LHO024 D-8080 Fiirstenfeldbruck
051 O Data Conversion/ Op Amp Data Sheets ~ West Germany

Acquisition Handbook

(5700)

Enclose check or money order based upon appropriate currency. Make checks payable to Nationai
Semiconductor. All prices shown are U.S. prices only. Add applicable state and local sales tax to
your order. Atlow 4-6 weeks for delivery. This coupon expires on June 30, 1981.

What’s new from the National Archives? l

061 O 1981 CMOS Data For desired information, mail coupon to:

b — National
me. PHONE Semiconductor
The Practical Wizards
COMPANY S of Silicon Valley
ADDRESS__
w Y STATE 7P NA 2

) Copyright 1981 Notional Semiconductor Corporation

Naotional Anttiem is o registered trodemark of National Semiconductor Czrporation
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Electronics review

works on either side match the signal
with capacitance-coupling junctions
and terminations.

A mark of confidence in the new
switch is that it is the only part in
the system without a spare. Units
have been tested for more than
300,000 switching cycles, and their
rating is a minimum of 500,000
cycles before performance deteriora-
tion. The maximum switching time
is 25 milliseconds, and insertion loss
at the switch is only 0.6 decibel.

The switch assembly shifts signals
between two hemispherical coverage
antennas and frequency-modulation
transponders or between quadrant
antennas and the S-band transpon-
ders. The system includes low-power
S-band transponders that use only
10 to 15 w for ground links and a
high-power unit that will link with
the multipurpose tracking and data-
relay satellite system, or TDRSS, for
high-speed data dumping.

The TDRSS will operate in the 12-
to 18-gigahertz K band. Ground sta-
tions will have a fixed narrow beam
to focus on the satellite. “But the
fast-moving shuttle must depend on
a brute-force signal—hence the 175-
w switch,” says TRW’s Pederson.

However, the first TDRSS will not
go up until a later shuttle flight. In
the meantime, the craft will use its
S-band system to communicate with
ground stations and with two other
satellites. -Larry Waller

Peripheral equipment

Thin-flm heads
emerge from redesign

Manufacturers of I1BM-compatible
computer peripherals and their sup-
pliers are gearing up for volume pro-
duction of read/write heads made
with thin-film technology. A number
of the designs have changed since
they were first announced, however,
as more has become known about
the heads in 1BM’s new 3370, -75,
and -80 disk drives.

In these new heads, a sputtered
magnetic pattern, much as in thin-
film semiconductor technology, re-

Electronics / April 7, 1981

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

I A

" Take a look at the F ingér-

‘ printer. It’s the first process gas

spectrograph designed for plasma
process control.

This is one process control
tool that’ll earn its place on your
line. One technician can monitor
the process, and analyze the vac-
uum system. Easily. Accurately.
And fast.

The Fingerprinter is non-
intrusive and non-contaminating,
so it can be adapted to analyze
both process parameters and con-
taminant levels.

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

The Fingerprinter lets you
look at your plasma process from a

[FRONT END PROCESSES

F'Namrﬁmrref

command point of view. Now you'll
have the control to keep your sys-
tem up to specs, do your own
quality control checks, and fine
tune your line.

Get a good look at the Finger-
printer by writing FE.P, Front End
Processes, at 2912 Blystone, Dallas,
Texas 75220. Or call (214) 350-2482.

Frent End Pracesses — out front in
semiconduclor processing technology

.

Manufactured by FE—P Inc Dallas TX 75220

Circle 57 on reader service card 57
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This Ticket

Inside its free standing case, our PK-970 alphanumeric printer
teams an advanced microprocessor-based controller and power
supply, our long life dot matrix print head, and stepper motor that
controls ticket advance, 6 lines to the inch or .110, and positioning
until the message is complete. The result: a versatile standalone
workhorse that can print both analog and digital data on the same
card for special applications from lab to weigh station to manufac-
turing process control.

Print standard or enhanced characters on single-sheet cards or
multi-part tickets, with or without ribbon mechanism. Program it for
30, 37 or 49 character line lengths and character density of 10, 12.4
or 16.5 characters/inch. And count on that integral controller to
accept parallel, or serial data to meet your system's needs. For
details write or call today.

PRACTICAL

AUTOMATION, INC.
Trap Falls Road, Shelton, Conn.06484/Tel: (203) 929-53

~N

s/

Circle 58 on reader service card
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) LARGEST RADAR INVENT

[ —
SYSTEMS &
SPARES
AN/ALT-6-7-8

AN-APG-33
AN/APG-51
AN/APN-69
AN/APN-102
AN/APN-169
AN/APQ-50
AN/APQ-55
AN/APS-20
AN/APS-31A
AN/APS-42-45
AN/APS-64
AN/ASB-4/9
AN/CPS-6B
AN/CPS-9
AN/DPN-32
AN/FPS-6-8
AN/FPS-14-18
AN/FPS-20-75
AN/FRC-39
AN/FRT-15
AN/GPA-30
AN/GPA-126
AN/MPQ-4A-10
AN/MPQ-29
AN/MPS-19
AN/MPX-7
AN/MSQ-1A
AN/SPA-4A
AN/SPA-8
AN/SPN-5
AN/SPS-5B
AN/SPS-6C
AN/SRW-4C
AN/TPN-12/17
AN/TPS-1D.E
AN/TPS-10D
AN/TPS-28
AN/TPS-34B
AN/TPS-37
AN/TPX-21
AN/UPA-25-35
AN/UPX-4-6
AN/UPX-14
HIPAR

MK-25

Nike Ajax
Nike Hercules

AUTOTRACK ANTENNA SCR-584
RADAR SYSTEM

360 deg AZ 210 deg EL. 1 mil. accu-
racy. Missile vel. accel. and slew rates.
Amplidyne control. Handle up to 20 ft.
dish. Compl. control chassis. ALSO in
stock 10 cm. van mounted rad. system.
Conical scan. PPI. & f. dish. 300 pg.
instr. bk. on radar, $50.

RF SOURCES
17-27 KHz 200 W CW
125-450 KHz 4 KW CW
2-30 MHz 3 KW CW
4-21 MHz 40 KW CW
24-350 MHz 100 W CW
80-240 MHz 500 W 2-5 uS
175-225 MHz 300 KW 1, 20 uS
200-2000 MHz 40 W CW
210-225 MHz 1 MW 5 uS
385-575 MHz 1.5 KW CW
400-700 MHz 1 KW .03 DC
950-1500 MHz 1 KW .06 DC
900-1040 MHz 5-10 KW .006 DC

Low

Hz 1 MW 1 uS

N

-
=
=
-
w
c

7]

SThARHNHD:

aNpoon
OO
XIXIX

232
o=
Iz

ORDDARNWN W
LabvpadNuNbn
=
2]

2 GHz 40 KW .5-1-2 uS
.5-9.6 GHz 250 KW .0013 DC
15.5-17.5 GHz 135 KW .33-1-3 uS
24 GHz 40 KW .15 uS

35 GHz 50 KW .1 uS

MODULATORS
25 KW 5.5 KV 4.5 A; .0025 DC
144 KW 12KV 12 A; .
250 KW 16 KV 16 A; .
405 KW 20 KV 20 A; .
500 KW 22 KV 28 A; .

@
~
o

TRACKING SYSTEMS
K BAND MONOPULSE 40 KW E-34
X BAND NIKE AJAX/HERCULES
X BAND HI-RES MONOPULSE MOD IV
X BAND GCA PAR Il
X BAND FIRE CONTROL 250 KW M-33
X BAND MOBILE 40 KW AN MPQ-29
X BAND BEACON 100 W AN/DPN-62
S BAND 10" DISH 500 KW AN/MPQ-18
S BAND 250 KW AN/MPQ-10A
S BAND 250 KW AN/MPS-9
X BAND HAWK MPQ-34
X BAND HAWK MPQ-33
C BAND 1.5 MW MPS-19(C)
S BAND 14’ DISH PRELORT

SEARCH SYSTEMS
KU BAND AIRBORNE 135 KW B-58
X BAND WEATHER 250 KW AN/CPS-9
X BAND WEATHER 40 KW AN/SPN-5
X BAND 7 KW AN/TPS-21
X BAND CW DOPPLER AN/PPS-9/12
C BAND HGT FDR 1 MW TPS-37
C BAND 285 KW AN/SPS-5B/D
S BAND HGT FINDER 5 MW AN/FPS-8
S BAND COHERENT 1 MW AN/FPS-18
S BAND 1 MW NIKE AJAX/HERC
L BAND 40° ANT 500 KW AN/FPS-75
L BAND 500 KW AN/TPS-1D/GSS-1
UHF 1 MW HELIHUT TPS-28
C BAND TRACKER

Pwr: 1.5 MW Range: 250 miles
Recv: paramp Display 5” “A" scopes.
10’ dish w/linear or circ, polarization.

NIKE HERCULES
SPARES/MAINTENANCE
Over 10,000 major components in stock
w/repairs and overhaul facilities incl:
SHOP 1 & 2 MAINTENANCE VANS.

SEND FOR FREE 24PAGE CATALOG

RY IN THE WORLD

A R Radio
-—% Research

R Instrument
’ Co., Inc.
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places wire coils, boosting

PrinterHas r.ead/w/;lltt;1 rat}::s as muchl. as l2'/2
The Guts To times. Although many suppliers long
Stand Alone ago launched development of thin-

film heads [Electronics, Dec. 5, 1979,
p. 51], they were hobbled by a lack
of information on the IBM heads, and
when technical data became availa-
ble in February 1980, redesigns to
match its performance were often
necessary.

Anticipating 1BM’s course, some
manufacturers began work on a mul-
tilayer helical design, each layer cor-
responding to a turn in the wire-coil
head. Each layer can be as close to
the head gap as any other, but there
is not enough room for many lay-
ers—and this limits the head’s
responsiveness to the signal.

Other manufacturers opted for a
spiral arrangement of the magnetic
turns. This arrangement allows
many adjacent turns in a single lay-
er, but the further a turn is inside the
sprial, the further it is from the gap,
which decreases the signal level.

Spiral for 1IBM. The 3370’s head is
a spiral employing eight turns, many
more than in the proposed helical
designs. “The signals from 1BM’s
3370 were better than we expected,
so we went to a redesign,” says Joel
Levine, director of marketing at
Magnex Corp.

The San Jose, Calif., affiliate of
Exxon Enterprises Inc. started with
a four-turn, four-layer helical de-
sign, but it has evolved an approach
that will be in production by June. It
has two layers, with the four turns
on the second layer interdigitized
with the five on the first.

“Our head design will meet and
probably exceed the performance of
a typical 1BM 3370 head,” Levine
claims. “Just the extra turn [nine
versus eight] provides a minimum
11% signal improvement. There are
some second-order improvements,
such as shorter grooves that result in
improved efficiency because the
magnetic flux doesn’t have to travel
as far.”

The Magnex approach does re-
quire more production processing,
but “we’re getting ourselves ready
not only for the 14-inch disk market,
but also for the 8- and 5Y+in. are-

66 MW 160 KV 400 A; .00

2 Lake Avenue Ext., Danbury, CT 06810
(203) 792-6666 + Telex 962444

SCR-584
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“Important development for STD Bus users:
Total analog 1/0 capability from DataTranslation?

Fred Molinari, President
Picture this. 7 T R

A complete and comprehensive line of analog i A N
I/0 for STD Bus microcomputers —the DT 2742
series. I/0O that works with any STD Bus CPU.
Including STD 8085, STD 8080A, STD 6800, STD
6809, and STD Z80.

We offer A/D boards for analog input, D/A
boards for analog output, input channel expansion,
DC-DC conversion, everything.

We can supply performance parameters suffi-
cient to solve most any application problem.

In all, we stock more than 50 different boards.

And each includes a fully shielded DATAX II"™
module which virtually eliminates ground loops and
digitally-induced noise.

What’s more, ours is the only line that provides
user selectable interrupt structures.

In fact, we offer fwo kinds. Software polled and

vectored interrupt. Both
o et 50 anstes /0 ¢ conform to the latest stan-

boards. Complete with two dards of the STD manufac- |
ways to handle interrupts. Qur y

boards operate with any 8-bit turers group.

STD Bus microcomputer, Now let’s discuss
including STD 8080A, STD

8085, STD 6800, STD 6809, ~ dCCuracy. .
and STD Z80. If 12-bit resolution

won'’t do, we can give you

14 bits. Or even 16 bits.

On top of all this, we promise to deliver your
boards within five working days. Or about five times
faster than the “competition.” We think this enor-
mous assortment of analog I/O and our five-day
delivery are just what the industry needs - so tell
all your friends.

Data Translation cannot be overexposed.

For more information write Data Translation,
\ . 100 Locke Drive, Marlboro, Massachusetts 01752. Or call (617)

\  481-3700. TELEX 951646. In Europe: Data Translation Ltd.,
L Rockwell House, 430 Bath Road, Slough, Berkshire/England
SL16BB (06286) 3412. TELEX: 849862.

DATA TRANSLATION

INTERNATIONAL SALES OFFICES: ARGENTINA, Buenos Aires 93 2557; AUSTRALIA, N.S.W. (02) 818 1165; BELGIUM, Brussels 02-352135; CANADA, Toronto 416-625-1907; DENMARK,
Kobenhavn (01) 83 34 00; ENGLAND, Stockport 061-442-9768; Slough 06286-3412; FINLAND, Helsinki 90 377787; FRANCE, Meudo La Faret 6306839; GERMANY, Puchheim (089) 80 1602;
INDIA, Bombay 231040; ISRAEL, Ramat Hasharon 03-237959; ITALY, Milano 34.93.041; JAPAN, Tokyo (03) 244-1111, (03) 437-5471 NETHERLANGCS, Rijswijk 070-996360; NEW ZEALAND,
Wellington 693-008; NORWAY, Osto (02) 229850; PORTUGAL, Lisboa 545313; SPAIN, Barcelona (93) 301 7850; SWEDEN, Valtingby (8 38 00 65; SW TZERLAND, Zurich 01/7241410.

DATAX It is a traderrark of Data Translation Inc.
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LET YOUR FINGERS DO THE TALKING . ..

it formfitting mounting directly on
film mﬁngs, the E270 gives high resolution coordinates
electronics is available to enable the OEM or system bailder to interface easily to micros and
minis.

o POINT MODE

o STREAM MODE

e MODELS TO FORMFIT
VARIETY OF CRT's

e RESOLUTION TO .003"
o HIGH RELIABILITY

o LOW PROFILE

e EASY TO INSTALL

The E270 offers a uniquely simple and flexible way to communicate with computer systems.
Human engineered for all types of computer systems, from word processing to process control.
Let Elographics solve your man-machine interface problems.

' ELOGRAPHIGS, inc.

1976 OAK RIDGE TURNPIKE OAK RIDGE, TENNESSEE 37830 (615) 482-4038
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DTMF-MODEMS

You are looking at the world’s most
complete line of DTMF receivers. P

Low power ";’,.r

SSL’s unparalleled performance in
reliability, precision
and competitive pricing
have all come together
to bring you the
smallest and most
advanced DTMF
receivers
available

DTMF Modem

Selectable 1116

BCD rec&uof’

No additional
components
required.

Whenever your applications
include industrial control
PABX’s, KTU’s, or remote signal
& selective calling, the SL
DTMPF’s will solve your problem now!

Call or write for a complete product specifications brochure.

SCIENTIFIC
SYSTEMS
LABORATORIES
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2031 E. Cerritos, Suite J, Anaheim, CA 92806
(714) 776-5003
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nas,” Levine says. The smaller
disks, although spinning at the same
rate, have fewer flux changes per
second and therefore less signal, and
“the additional turn will boost the
signal backup,” he says.

Also adopting a hybrid approach
is Storage Technology Corp., Louis-
ville, Colo. “We have gone with a
10-turn, 2-layer design,” says Joseph
J. Curry, vice president and general
manager of the Microtechnology
division.

Storage Technology’s thin-film
head has five turns on one layer right
above the five turns on another.
“This also gives us a natural central
tap if we want it,” Curry says. “We
felt this approach to be the optimum
structure when trading off increased
head efficiency against complexities
in manufacturing.”

Another company that went from
a helical design to a spiral type is
Applied Magnetics Corp.’s Magnet-
ic Head division in Goleta, Calif.,
which plans to be in volume produc-
tion by December. Memorex Corp.
of Santa Clara, Calif.,, hedged its
bets by working on several head
designs. When information on the
3370’s head surfaced, it reworked a
10-turn spiral design into an 8-turn
model. The revised version is sched-
uled for pilot production at the rate
of 100,000 heads a quarter by
December.

ICs too. Memorex also developed
an integrated circuit for the
read/write electronics with a 50-
megahertz bandwidth said to exceed
the 3370 in performance and, in fact,
to reach the 3380’s level. Also,
industry sources say that a consor-
tium of six other manufacturers—
Magnex, Applied Magnetics, Stor-
age Technology, Information Mag-
netics, Siemens, and Digital Equip-
ment Corp.—are working with the
custom house Silicon Systems Inc. of
Tustin, Calif., on read/write and ser-
vo-amplifier ICs that all six firms can
use.

“Several customers did come to us
to develop a thin-film read/write IC
for the 3370, -75, and -80 markets,”
acknowledges Alan H. Portnoy, di-
rector of marketing for Silicon Sys-
tems. “We expect to be beginning

Electronics /April 7, 1981



Published by Electronics magazine...

Books of special interest
to our readers

Applying Microprocessors
Reprinted from Electronics, com-
pletes the EE’s transition from the
old methods of electronic design to
microprocessor engineering. Pub.
1977,191 pp. Order #R-701, $9.95

Basics of Data
Communications

This compilation of essential arti-
cles from Data Communications
magazine includes chapters on
terminals, acoustic couplers and
modems, communications pro-
cessors, networking, channel per-
formance, data link controls, net-
work diagnostics, interfaces, and
regulations and policy. Pub. 1976,
303 pp. Order #R-603, $12.95

Circuits for Electronics
Engineers

Almost 350 circuits arranged by 51
of the most useful functions for
designers. Taken from the popular
“Designer's Casebook” of Elec-
tronics, these circuits have been
designed by engineers for the
achievement of specific engineer-
ing objectives. Pub. 1977, 396 pp.
Order #R-711, $15.95

Design Techniques for
Electronics Engineers

Expert guidance at every pointin
the development of an engineering
project—making measurements,
interpreting data, making calcula-
tions, choosing materials, control-
ling environment, laying out and
purchasing components, and in-
terconnecting them swiftly and
accurately. Nearly 300 articles
from Electronics' "Engineer's
Notebook.” Pub. 1977, 370 pp.
Order #R-726, $15.95

Microelectronics
Interconnection and Packaging

Up-to-date articles from Elec-
tronics include sections on
lithography and processing for
integrated circuits, thick- and
thin-film hybrids, printed-circuit-
board technology, automatic wiring
technology, IC packages and con-
nectors, environmental factors af-
fecting interconnections and pack-
ages, computer-aided design, and
automatic testing. Pub. 1980,

320 pp. Order #R-927, $12.95

= FREE

Brochure describes Electronics’

editorial reprints, services, books. For
free copy, check the coupon in thisad or
circle #275 on the reader service card.
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One-chip Controllers to

High-end Systems

Practical orientation to second-
and third-generation 8-bit devices,
the latest 16-bit devices, one-chip
microcomputers, and software tor
microprocessors in 95 articles from
Electronics. Pub. 1980, 482 pp.
Order #R-011, $13.95
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Large Scale Integration

As published in Electronics . covers
the entire range of design applica-
tions in sections on bipolar LSI,
MOS LSI, new devices, system
design, computer-aided design,
testing, and applications. Pub.
1976, 208 pp.Order #R-602, $9.95

Memory Design:
Microcomputers to
Mainframes

The technology, devices, and ap-
plications that link memory com-
ponents and system design. How
to apply the new technology to
meet specific design goals. Edited
fromthe pages of Electronics. Pub.
1978, 180 pp.Order #R-732, $12.95

Microprocessors

The basic book on microprocessor
technology for the design engineer.
Published in 1975, articles are
drawn from Electronics. 150 pp.
Order #R-520, $8.95

Personal Computing:
Hardware and Software Basics

More than 50 articles from leading
publications give you up-to-date in-
formation on personal computing
hardware, software, theory, and
applications. Pub. 1979, 266 pp.
Order #R-903, $11.95

Practical Applications of
Data Communications:
A User’s Guide

Articles from Data Communica-
tions magazine cover architecture
and protocols, data-link perform-
ance, distributed data processing,
software, data security, testingand
diagnostics, communications pro-
cessors, and digitized-voice and
data-plus-voice. Pub. 1980,

424 pp.Order #R-005, $13.95
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Your first and finest reference book

for electronic components

* 756 pages!
* 190 product lines
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ARE STOCKED!
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Instrumentatmn Amplifiers

Transducer Signal Conditioning

Precision differential amplifier and transducer conditioners
for use with thermocouples, load cells, strain gages,
pressure transducers, and other low-level sources.

Features: Gains from 0.01 to 5000. 100 KHz bandwidth.
300 Volt common mode. 2 microvolt stability. 0.01% gain
accuracy. Transducer excitation and calibration.

Options: Switchable filter, 6 poles Butterworth or Bessel.
Programmable gain. Voltage and resistance calibration.
Overload detection. Output multiplexer. Gain and band-
width readout. Galvanometer and tape outputs.

. . the signal conditioning specialists
1040 SHARY COURT

IPACIFIC CONCORD, CA 94518

PRECISION INSTRUMENTS (415) 827-9010
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deliveries to some of the develop-
ment partners by mid-1981.” The IC
is for use with non-center-tapped
designs similar to those in the 3370,
he adds. -Bruce LeBoss

Solid state

Quick turnaround set
for custom C-MQOS

A gap perceived is a gap filled: thus
it ideally goes in the semiconductor
industry, as in most others. The gap
filler this time is the fast fabrication
of custom complementary-MOS inte-
grated circuits.

“Most custom designs have less
than a 50% chance of entering mass
production,” points out Gary P.
Kennedy, marketing director for
Comdial Semiconductor Inc., Sun-
nyvale, Calif. Consequently, a semi-
conductor chip designer could find it
difficult to interest a wafer fabrica-
tor, whose eye is often on long pro-
duction runs.

The answer. Enter Comdial, which
specializes in short runs. It promises
prototype 10-wafer quantities in a
C-MOS silicon-gate process in as few
as 10 working days, rather than the
weeks it often takes, at $1,000 per
finished wafer. Comdial also offers
ceramic and Cerdip packaging, as
well as advanced design-engineering
assistance.

“Volume™ production runs for the
company, which introduced an n-
channel silicon-gate process last fall,
are limited to 125 3-inch wafers per
design per customer per month,
Capability to handle 4-in. wafers
will be in place shortly, according to
Kennedy.

To handle larger orders, Kenne-
dy passes the job on to the nearby
Synertek, a division of Honeywell
Inc., Santa Clara, Calif., with which
Comdial has a close relationship. For
example, the two are coordinating a
high-performance MOS process,
which will be made available in the
fourth quarter. And an n-channel
Isoplanar process is in the offing and
should be ready during the second
quarter. -Alfred Rosenblatt
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1981 IC Master:

One book. Two volumes.
Five Updates.

The newly revised
1981 IC Master is bigger
and better than ever.
Now expanded to
two full volumes,

it includes all of the |
latest information
on over 50,000 ICs
and microcomputer
boards from 150
different manufac-
turers, worldwide.
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All you need is the
1C Master.

IC Master solves
problems in seconds.

Need to know who makes a
16K Dynamic RAM with an
access time of 300ns or faster? Or, a

D/A converter with 12 bits resolution,

2% LBS linearity error and 24 mW power dissipation?
Or, quad comparators with .8 offset voltage, 100 nA bias

current and 25 nA offset current?
You'll find the answers in the 1981 1C Master.

IC Master’s easy-to-use functional index system is divided
into eight time-saving Master Selection Guides— Digital,

Interface, Linear, Memory, Microprocessor, Micro-
computer Board —and two brand new sections on

Custom ICs and Microprocessor Development Systems.

The Master Selection Guides enable you to quickly find
the products which are most appropriate to fulfill your
major requirements—and then provides data for them.

"Within each category, products are classified by type and
key parameters. Locating exactly what you need: is a snap.
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Need an alternate source?

To make your job even easier, the IC Master includes

the industry’s most comprehensive Alternate Source

and more.

Five free Updates keep you current
throughout the year.

As complete as the 1981 IC Master is, we publish
the IC Update magazine to help keep it that way.

listing all new products, application notes, and
alternate sources that have been introduced since

is cumulative. And there’s even an index on

" discontinued parts.
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$agi Order your 1981 IC Master today.
%

¢ The hew 1981 IC Master is
8% ready nowTo order,
b . .
;s . »simply contact
E-Y &8 .
'y, , your local inter-
* Jational distributor
¢ listed below. Or return

Directory listing over 40,000 direct replacement parts
—plus a Part Number Index, Part Number Guide,
Application Note Directory, Military Parts Directory

Five times in 1981, you'll receive a copy of IC Update

the publication of the current IC Master. Each issue
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[] Sounds great! But first I need more information.
] Tt's just what I need. Send me an order form.

Name (Please Print) -

Title  ——
Company______ i

Address —
City/State/Zip— -
Country______ — —

Telephone

The 1981 1C Master is available throughout the world from
major electronic component distributors and technical book
dealers.

Mail to: United Technical Publications, Inc., ATT: D. Renoud,
645 Stewart Avenue, Garden City, NY 11530,
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IC Master/IC Updates, UTE,
A subsidiary of Hearst Business Communications, Inc.

1333 Lawrence Expressway, Suite 101,

AUSTRALIA A J Distributors PTY LTD, Tel. 269 1244. AUSTRIA LBG GMBH (0222) 92 46 74. BELGIUM Rampe Gauloise la, Tel 02478 4847. CANADA Future Electronics,
Inc., Tel. (514) 731-7441. DENMARK Advanced Electronik, Tel. 01 194433. ENGLAND Paterson/Steadman & Partner. Ltd., Tel. 0799 22512 or J. B. Tratsart Ltd., Tel. 02514-3334,
[FRANCE Alphatronic (1) 791-44-44. HOLLAND Manudax-Nederland B.V,, Tel. 04139 1252, HONG KONG CONMOS Products Ltd., Tel. 3-897241-5. INDIA Radio & Craft

Publication, Tel. 277147. ISRAEL Sharon Industrial Agencies, Teil. 03-481667.

ITALY Jackson Italiana Editrice SRL, Tel. (02) 680054. JAPAN Asahi Glass Company, Ltd.,

Tel. (03) 287-2821-7 or Overseas Data Service Co., Ltd.. Tel. (03) 400-7090 or Tokyo Information Communication Corp., Tel. 379-2561.  KOREA Leewood International, Inc.,
Tel. 778-5831.  NORWAY Ingenioertorlaggt A/S, Tel. ((2) 11-51-70. SOUTH AFRICA Desatron (PTY) Ltd., Tel. {011) B36-3851. SPAIN Sagitron, Tel. 275 4824,

SWEDEN Naxab, Tel. 08/985140. SWITZERLAND W. Stolz AG, Tel. 056840151

WEST GERMANY Astronic GMBH, Tel. (089) 30 4011,

UNITED STATES United Technical Publications. Inc., Tel. (408) 248-8044.
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System

tailored VFC’s
«.t010 MHZ

These VFC's meet the tougher
requirements of newer instru-
mentation systems... providing
true price/ performance break-
throughs... through innovative
circuitry.

For instance, 1 MHz systems
can be upgraded with mini-
mal redesign to operate at

2 MHz...for two-

The

A family of 10, 5, and 2 MHz
models is offered with guaran-
teed non-linearities as low as
*+ 0.02% and gain temperature
drifts as low as + 15 PPM/°C.

These designs are available
in both industrial and full

military versions.
DMC...the

acknowledged
fold improvement perfomnce leader in voltage-

in resolution/
sample performance...
at considerable cost saving.

\ CONVFR TER

s J8O2

hybrids

to-frequency conver-
sion... invites you to
send for complete design data.

Dynamic Measurements Corp.
6 Lowell Ave., Winchester, MA 01890. (617) 729-7870. TWX (710) 348-6596

Call our toll free number 800-225-1151.
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Darpa seeks 40%
space-laserrise . . .

. with Talon Goid
tests to use shuttle

Millicom plans appeal
if FCC adopts rules

Plan for intelsat 6
doubles capacity

Electronics/April 7, 1981

Washington newsletter

Development of space-based lasers to detect and destroy enemy satellites
and missiles is budgeted by the Defense Advance Research Projects
Agency (Darpa) for $98 million in fiscal 1982, accounting for nearly 15%
of the $655 million Darpa request and a jump of nearly 40% from this
year. Agency director Robert R. Fossum has identified for Congress the
key segments of Darpa’s demonstration effort in its ““space laser triad” as
Alpha, which uses high-efficiency infrared lasers; Lode, a large-optics
demonstration experiment for controlling aperture beams; and Talon Gold,
a system now in development for target acquisition, tracking, and pointing
for high-energy laser systems. Two California companies, Lockheed Mis-
siles & Space Co. of Palo Alto and Rockwell International Corp. in
Downey, are competing for the Talon Gold prime-development contract
scheduled for award in the fall.

The Air Force will conduct initial flight tests of Talon Gold brassboard
hardware against space targets with high-altitude aircraft, probably U-2s.
These will carry “a low-power laser pointing experiment that utilizes a
scaled acquisition, tracking, and pointing payload,” Darpa director Fos-
sum reports. Later tests of more advanced systems will be conducted
aboard the space shuttle. Precision tracking by Talon Gold’s laser radar
was initially developed with Darpa funds at the Massachusetts Institute of
Technology’s Lincoln Laboratory, Lexington, Mass., using a ground-based
system to track satellites with “enhanced signatures.”

If the Federal Communications Commission, in its imminent ruling on
broadband cellular radiotelephones, accepts its staff’s recommendation to
automatically reserve half of the 40 MHz allocated to wire-line telephone
companies, Millicom Inc. of New York is ready to go to the U. S. Court of
Appeals. At the least, Millicom wants a postponement of the vote until the
FCC returns to its full strength of seven presidentially appointed commis-
sioners, rather than a decision now by only five members, including an
acting chairman. The FCC has not acted on Millicom’s application, filed
almost a year ago [Electronics, June 19, 1980, p. 61], to demonstrate in
the Raleigh-Durham, N. C., area a portable, lightweight system it is
designing in cooperation with 1BM Corp., Harris Corp., and E. F. Johnson
Co. Millicom says production costs of its unit would be $350 in quantity,
compared with $900 for American Telephone & Telegraph Co.’s, and
argues that the basic monthly user fee would be $60 versus AT&T’s $80.
To automatically assign one license in a two-carrier cellular market to the
local telephone company “would be blatantly anticompetitive,” the Justice
Department has told the FCC.

Proposals for a new international communications satellite series to be
known as Intelsat 6 are being sought by the Washington-based Interna-
tional Telecommunications Satellite Organization. Capable of simulta-
neously handling 40,000 telephone calls plus two TV channels, the new
series will more than double the capacity of any previous international
satellite, according to the 105-nation consortium. The initial award for 5
to 8 satellites in March 1982, with options to increase the total to 16, will
call for a base-line design permitting frequency reuse of up-to six times in
the 6-/4-GHz band and two times in the 14-/11-GHz band. Also sought is
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EIA defers China
telecom show

Air Force seeks
radar upgrade

Northern Telecom
closes SBS deal

Satellites sought
to sub for ELF

Washington newsletter

incorporation of satellite-switched time-division multiple access for the
digital system. For its second purchase, Intelsat wants satellite lifetimes
raised to 10 years from 7, intersatellite links, a second-generation maritime
communications subsystem, experimental gear for 30-/20-GHz operations,
and improved facilities for provision of domestic leased services. The first
launch of an Intelsat 6 is expected in 1986.

The Electronic Industries Association has postponed for one year its
telecommunications equipment show and seminar in China because of that
country’s economic downturn and resultant political uncertainties. The EIA
Communications division, cosponsor of China Comm ’81 with the Nation-
al Council of U. S.~China Trade, reportedly could take up to a $50,000
loss on the show’s deferral, a term being read in some quarters as a
euphemism for “‘doomed.” Formerly scheduled for next Nov. 3~13 in the
Beijing exhibit center, the show was expected to draw up to 100,000
qualified registrants [ Electronics, Oct. 23, 1980, p. 57].

The Air Force wants to add electronic counter-countermeasures to two
Raytheon Co. AN/GPN-22(V) precision approach radars known as
Hi-Par. Designed for high-density air traffic control at a fixed base, the
radars will be upgraded to perform in an electronic countermeasures
environment. A draft proposal request expected in May from the Air Force
Electronic Systems division, Hanscom Air Force Base, Mass., will call for
the winning contractor to develop the hardware and software and use it to
modify two Hi-Par systems supplied by the Air Force, to be subsequently
tested at Eglin Air Force Base, Fla. The 42-month award will require that
the package not degrade the radar’s performance or reliability.

Northern Telecom Inc., Nashville, Tenn., has picked up more than $30
million in new business with an award from newly operational Satellite
Business Systems, McLean, Va., for 20 DMS-250 digital multiplex
switches. Deliveries of the DMS-250, a stored-program-—controlled system
with a 30,000-trunk capacity, will begin in early 1982, says SBS. The
company expects the switches to significantly cut the cost of customer
access to SBS by permitting more efficient use of telephone company trunk
lines from satellite earth stations.

The Navy now wants first to substitute an upgraded version of its
communications relay aircraft known as Tacamo (take charge and move
out) until it can get a preferred extremely high-frequency satellite series to
communicate with its fleet of submarine missile launchers. The satellites
would replace the controversial and long-delayed extremely low-frequen-
cy shore-based system, known as ELF, which has been dropped. Initially
called Sanguine and contracted to GTE’s Sylvania Electronic System
division at Waltham, Mass., ELF “would have been a prime target for a
nuclear warhead, and of course, no state wanted it,” explains a Navy
source. ‘“‘Moreover, its message rate was relatively slow—so slow it could
have been taken out before it completed a missile launch message.”
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WE GOVER THE BASES IN
- HI-PERFORMANGE AM-F.

Four new additions to Sprague’s IC line-up are ideal
for automotive and home entertainment products.

At First Base: ULN-2240A AM/FM Signal Processing
System features signal level muting and deviation mut-
ing for use in high quality Dolby® receivers.

At Second Base: ULN-2241A AM/FM Signal
Processing System provides excellent performance
while holding down total system cost. All FM/IF functions
and all AM functions are performed by this one-chip
receiver with minimum external parts count.

At Third Base: ULN-2242A Signal Processing Sys-
tem affords level muting, AFC output, and advanced cir-
cuit design without performance trade-offs.

At Home Plate: ULN-2243A Mixer/IF for FM radio
applications, includes AGC detector for MOSFET R-F
stage. It can be used with an inexpensive ceramic filter
coupling and is capable of handling an extremely wide
range of input signal levels.
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Sprague World Trade Corp.- - 3. Chemin de Tavernay. 1218 Geneva. Switzerland Tel 022 98 40 21
Sprague France S.A.R.L.- 2 ave Anstide Briand. F-92220 Bagneux. France Tel 6 55 19 19

Sprague Electric (U.K.) Ltd. - Salbrook Road. Salfords Redhill. Surrey RH1 5DZ. 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 italiana S.p.A.—Via G. de Castro 4 1-20144 Milano. Italy. Tel (02! 498 78 91

Interelko AB — Sandsborgsvagen 55. S-12233 Enskede. Sweden Tel 08-43 25 05

Semicaps --Gammel Kongewvej 148. 5 DK-1850 Copenhagen. Denmark Tel 01-221510

Field Oy —Veneentekijantie 18. SF-00210 Helsirki. Finland Tel 90-69 22 &77

Racom Electronics Co. Ltd. -PO Box 21120. iL-Tel Aviv. Israel. Tel 03-45 31 51

Bianchi $.A. - Apartado 220. E-San-Sebastian. Spain Tel 943 36 20 45

SPRAGUE

THE MARK OF RELIABILITY

a subsidiary of GK Technologies
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Fujitsu's FGN-700 Series Flat Cable Connectors

Euery connector in our complete lingup
IS fully perfected and field proven.

Fujitsu now offers the most complete fineup of flat cable
connectors, each with fully perfected features, for all your
interconnection and mass termination needs. Here is a sam-
pling of the major features which guarantee that the connec-
tors you choose will give you a perfect connection, superior
cost performance and long life reliability.

Snap-action locking system

Fujitsu’s exclusive mechanism snap-locks into a solid connec-
tion which prevents the cable from jarring loose under shock
ar vibration. And to eject the cable, the snap-action release
gives a quick, clean disengagement to save 1ime and struggle.
U-shape contacts

The gold-over-nickel finish U-shape design maintains a gas-
tight, firm connection and is field proven to be highly reli-
able for continuous, long-term use.

European Distributors

Solvent-resistant PBT resin

The FCN-700 Series uses UL-approved PBT resin, which has
a strong resistance to trichloroethylene and trichloroethane,
to eliminate the cleaning problems presented by conventional
thermoplastic insulators.

Exclusive node-slot mating

Fujitsu developed node-slot mating on its headers and socket
connectors for even easier identification. And it offers an ad-
ditional clip-slot design and one-sided, two-sided and sideless
configurations which increase your selection and further guard
against improper installation.

The complete lineup is here. All with fully perfected fea-
tures. Contact your nearest Fujitsu distributor for full details.

AUSTRIA FRANCE ITALY NETHERLANDS  SWITZERLAND  UNITED KINGOOM WEST GERMANY
BOOAMER INTER-

ELBATEX GMBH ERN CS.E. NATIONAL B.V, ELBATEX AG TEMPATRON LTO. COMTEC GMBH

A-1235 Wien, rue de Fourny, 20146 Bilano, Havenstraar BA. CH-5430 Wett.ngen, 6 Portman Raed, Sidl. Auffabrisallee56

Braitenturterstr, 381 2.A. de Buc Via Arzaga, 16 Postbus 1258, Alb. Zwyssigsrasse  Battlefarm Estate, 0-8000 Miinchen 14

Phone: {0222) 8856 11 B.P. ND. 4, Prone: 4150982/ 1500 AG Zancam 2B Reading RG3 1JQ Phone: (089} 1781841

Teex: ¥3 3128 7853C Bue 4159260  Phone: 075351521  Phone: 056-265641 Phone Reading Telex: 0528435
Phone 956-00-11  Telex: 311590 Telex: 19063 Telex: 55239 0734} 59616 comte D

Telex: 698627 ¢

Head Office (Component Marketing Division): 18 Mari Bldg., 3-13, Toranomon 2-chome, Minato-ku, Tokyo 105, Japan m"

Phone: 03-502-0161 Telex: 2224361 FJ TOR J

Paris Office: Porte No.207, 1 Voie, Felix, Eboue 94021 Creteil Cedex, France Phone: 01-377-0355 Telex: 212544
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Joggers to check
their pulse for $70

Phone handles voice,

72

data concurrently

Fujitsu makes first
32-K bipolar PROM

PBX makers to
maintain UK units

International newsletter

For between $67 and $78, joggers will soon be able to check their pulse
with a package of electronics no bigger than a cigarette pack. The Jogger’s
Friend, as it is called, is gripped in the palm of one hand and touched to
show the pulse rate on a liquid-crystal display. To be marketed later this
year by Weybridge, Surrey-based Pulse Time UK Ltd., it incorporates a
dedicated microprocessor chip developed for it by the University of
Edinburgh’s Wolfson Microelectronics Unit. A wristwatch version is
under development, but the company is also licensing its pulse-sensing and
-measurement technology, and one Swiss company is planning a mid-April
launch of a wristwatch version. Such a product appeared on the U.S.
market four years ago [ Electronics, April 28, 1977, p. 32], but Pulse Time
claims that it proved too expensive at $500 and used an inconvenient
pulse-sensing transducer.

A digital telephone set developed jointly by Berlin-based AEG-Telefunken
and its affiliate Telefonbau und Normalzeit GmbH in Frankfurt, is one of
the main attractions at these two firms’ stands at the April 1-8 Industrial
Fair in Hanover, West Germany. Subscribers can make phone calls with
the set while simultaneously using it for viewdata and other digital
data-based services. Called Digon, the new phone is undergoing field tests
in West Berlin. The set incorporates an analog-to-digital converter that
changes the speech signals into a pulse-code-modulated digital signal
transmitted to the exchange system at 64 kb/s. Multiplexing devices in the
set and at the exchange add bit streams of other data services to the line for
a total bit rate of at most 96 kb/s.

The world’s first 32-K Schottky TTL programmable read-only memory has
a typical access time of 45 ns, with maximum access times of 65 ns and 80
ns available now and 55 ns to come. Fujitsu Ltd.’s engineers say that test
circuits and terminals on the byte-wide memory enable them to test and
guarantee all devices’ specifications before shipment. The current pulses
used to program the memory short-circuit a vertical diode by what Fujitsu
calls the diffused eutectic aluminum process, or DEAP [Electronics, Oct.
23, 1980, p. 141]. The smallness of the diode and the efficient use of
shallow-V-groove isolation between cells and also between peripheral
circuits enable engineers to shrink memory cell size to 14 by 18 um (0.55
by 0.71 mils) and the chip to 4.6 by 5.8 mm (181 by 228 mils).

Having applied intense pressure, manufacturers of private branch
exchanges will be allowed to maintain as well as supply the equipment
when the post office act relaxing British Telecom’s monopoly becomes law
later this year. Both overseas and UK companies had feared that British
Telecom would limit market growth for lack of the resources to adequately
maintain the increased variety of private digital exchanges that would
become available under liberalization. But suppliers will still have to
contend with a new licensing authority whose nature has yet to be
finalized. In another move, which could also help to boost the telecommu-
nications sector, the state corporation appears to have won its fight with
the government to raise an extra $472 million of private sector funds to
maintain its investment program.
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Teamwork.

You and our new PI-600 Ioglc analyzersﬂ—

PI-616 100 MHz Analyzer Waveform Recording

50 MHz and 1000 samples. Use
this plug-in option in our P/-616
to capture and analyze the analog
signals in your system.

16 channeis. Choice of timing or
5 state displays. Collects up to
2000 samples. Has 5 ns glitch
memory.

Pi-648 Advanced State Analyzer Mnemonic Display
48 channels plus 8 qualifiers.
Mixed format display capability.
Has data search mode and 16
levels of triggering.

Use our 8-bit and 16-bit dedicated
ut’probes, plus the P/-648's dis-
assembly software, to simplify the
analysis of complex programs.

Additional Capabilities: Parformance Monitoring
1/0 and Stacking
100 MHz counter/timer plus
industry-standard signature
analyzer. Use this plug-in option
in either P/-600 analyzer to
measure hardware/software
performance.

RS-232 standard; IEEE-488
optional. Single cable mates PI-
616 and P/-648 for 64-channel
operation.

Want a closer look? Call 800-538-9713 (outside California) or 408-263-2252 (California)
for a demonstration or an evaluation unit. TWX: 910-338-0201.

pPARATRONIOS ING.

2140 Bering Drive San Jose, California 95131
Leading the Way in Analyslis Technology
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For additional info:123 For a damonstration: 266



Introducing digital




itorage with plug-in flexibility-

a new 5000-Series Scope.

Tektronix 5223

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

Digital Storage

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

Pre-trigger

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

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

X-Y Mode

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

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

GPIB Interface

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

10 MHz Real Time

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

And more...

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

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

Copyright © 1980, Tektronix, inc Adl rights reserved. 812

For more information, call your local
Tek Sales Engineer or fill in the
coupon below and mail it to the ap-
propriate address.

U.S.A. Africa, Europe,
Tekteon x, Inc. Middle East
PO. Box 1700 Tektronix International, Inc.

Beaverton OR 97075
Phonie: 800/547-512
Oregon only 800r644-9051
503/644-0161

Tetex: 910-467-8708
Cabie: TEKTRONIX

European Marketing Centre
Postbox 827

1180 AV Amsteiveen

The Netherlands

Telex: 18312

Asia, Austialia, Canada, Central &
South America, Japan

Tektron x, Inc.

Americas/Pacific

PO. Box 1700

Beaverion. OR 97075

Telex: 910-467-8708

Cable: TEKTRONIX

Yes, I'm interested in the new 5223.
Name -
Title - —d
Company’s name _
Address _ _ _

Prone (

[J Please send me

Engineer call me

additional information

[ Please have a Sales
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Planning for the future. It's no
longer a design luxury. It's a
competitive necessity. Multiple
redesigns. Quantum leaps in
density upgrades. Countless
new product introductions.
These are the everyday realities
that confirm the need for plan-
ning. In fact, in today’s fast-
paced marketplace, it's almost
axiomatic: If you want to out-
pace your competition, plan for
tomorrow before you start
designing today.

A contradiction in terms? Not
if you use BYTEWYDE memo-
ries from Mostek. These pin-
compatible n-word X 8 RAMs,
ROMs and EPROMs provide un-
precedented flexibility. Flexibil-
ity to design a state-of-the-art
array that's easily upgraded.
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NEW LANDMARKS. _ ’“k«?q 7 ?ﬁﬁﬁ
Now there are even a9 Sl ,‘1
more choices to get you ~ 3 5; A," )
there in record time. Our f‘ﬂ‘ [y
new 16K MK4802 is the high- /% (' ,17 ?Rﬂ
est density static RAM you ;ﬁﬂ ‘ '
can get. Within the BYTEWYDE ":?['.'“7 3}1} E
family, it's a double density ‘ﬂ NG s &
upgrade from the MK4118A ] a“
IK X 8 static RAM. N o
Our new MK37000 is equally . ", a,"z
impressive. This 8K X 8 ROM -

features fast access —250ns (max);
low active power —220mW (max);
and just 35mW (typ) standby:.
Prototyping is easy.

Flexibility that eliminates the =~ BYTEWYDE MEMORIES

need for “guesswork” partition- TYPE PART NO. ORGAN. ACCESS(ns)

ing between PrOgI: ar and n.lfam- ROM MK34000 2K x 8 350

PRgSigrage capacity Flexibility MK37000 8Kx8  250/300

to lay out a more compact board

that requires only one socket RAM  MK4118A 1Kx8  120/<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>