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rimmers...

“Only Bourns delivers both DIP and SIP trimmers for high volume,
autoinsertion applications. Machine insertion reduces your production
costs and increases productivity. Production costs are slashed
from as high as 10 cents to as low as 0.3 cents per insertion!
Trimmers can be auto-nserted at least 30 times faster than by hand!

Use Your Standard IC Insertion Equipment — If you already
have equipment for auto-insertion of DIP — IC’s, you can use

the same equipment to insert DIP trimmers. Bourns Model 3099 DIP
trimmers have identical height and lead spacing as standard

IC's. Or, if you need to purchase insertion equipment, the payback
can begin at 3,000,000 insertions!

Meet the New SIP Space Saver — Bourns recently introduced
the world's first SIP trimmer — the Model 20. Auto- or hand
insertable, the Model 20 cermet trimmer saves precious board space
with no sacrifice in performance. Featuring .100-inch spacing and

a low board profile of .185-inches, it occupies only 50% of the
space used by conventional %-inch rectangular trimmers.

Both DIP's and SIP's feature stable, infinite resolution cermet
elements with a low temperature coefficient of 100 ppm/°C. They
are sealed to withstand industrial cleaning processes and are
available in 18 standard resistance values ranging from 10 ohms
to 5 megohms.

Backed by the Bourns reputation for leadership, performance and
quality at cost-effective prices, Bourns DIP and SIP trimmers can slash
total on-board costs and .increase productivity. Call or write today

for information on the Bourns family of auto-insertable trimmers.

TRIMPOT PRODUCTS DIVISION, BOURNS, INC., 1200 Columbia Avenue,
Riverside, CA 92507. Phone: 714 781-5050. TWX: 910 332-1252.
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[nstruntent shown with optional sweep mode

Now, quickly program
these waveforms...

Using HP’s new 8165A,
the first programmable
signal source with a

0.001 Hz to 50 MHz range.

Easy manual and remote programming. Here's a multi-
function programmable signal source that's microprocessor con-
trolled, easy to set-up and quick to program for greater testing
throughput. Manually, you set up the 8165A using easy-to-
interpret push-buttons and you can store 10 complete front-panel
settings for quick recall. Remotely, you program the 8165A on the
HP-IB* via controller keyboard or in HP's “leam mode” where a
computing controller scans and stores the front-panel settings.

Analog and digital waveforms. Sine waves, triangle and
square waves up to 50 MHz and pulses or ramps up to 19.99 MHz
can be quickly programmed for your testing needs. And there's a
DC mode that gives you a 200 mA current source. One instrument
performing the functions of several gives you a cost-effective way
to perform automatic and semiautomatic testing.

External trigger and burst modes. You can either trigger
one cycle of a selected waveform using an external signal or in
the counted burst mode, generate a specified number of wave-

forms. The latter eliminates the uncertainties associated with
conventional gating.

Sweep control. The standard configuration (VCO) lets you
control the master oscillator with an extemal voltage level. An
optional sweep mode ($710%*) logarithmically controls the
oscillator internally for a programmed time period. And you
trigger the sweep either internally ar exterrally. This option also
includes amplitude modulation.

The 8165A, priced at $6000%*, also gives you high accuracy,
eliminating the need for time-consuming setup verification with
expensive counters and volt meters. Contact your local HP field
engineer for complete details.

t{P’s implementation of [EEE Stancard 4831975
Domestic US.A arces only

HEWLETT ﬂ PACKARD

1507 Page Mill Road. Falc Altp, California 94304

For assistance call Washington (3#11) 948-6370, Chicago (312)
255 9800, Atlanta (404) 355-1500, -0s Angeies (215) 877-1282

Gircle 1 on reader service card



HP’s new concept in DMM's
gives you more time to be creative.

Free yourself from time-consuming lab-bench measurements
with HP’s new 3467A Logging Multimeter.

It is a total measurement station, doing jobs that used to require
several instruments. The 3467A combines a 4%-digit DMM,
four-channel scanner, digital thermometer, math functions, and
printer with timer in a single instrument. It simplifies setups and
measurements and gives you a record of data in the units you
need (°C, dB, etc.} . . . unattended or manually.

Identify “hot spots.” The multi-channel 3467A lets you
measure temperature changes directly in °C or °F at more than
one location. And, with its built-in math functions, printer and
timer, you can get a permanent record of temperature changes
with respect to time.

Characterize amplifiers and filters directly in dB. The
3467A does the work for you. It combines true RMS mea-
surements to 100 kHz, four inputs, and math functions. The
3467A will give you dB response directly; and print auto-

matically at preset time intervals, or manually when you press
the “‘Print”’ button.

Analyze temperature dependent parameters. Use the
3467A’s mixed function capability to measure temperature on
channels 1 and 2 plus voltage or resistance on the remaining
two channels. Then, using the math functions, you can get direct
printout of such parameters as amplifier gain vs. temperature.

Component selection. Sort resistors to desired tolerance
without a precise reference resistor. Simply select the ohms
function, enter the reference value as a stored constant and
measure your resistors. The 3467A calculates and prints out
tolerance values in A% directly.

Find out how the new HP 3467A Logging Multimeter, priced
at $2200*, can make your R&D measurements easier. Your
local HP field engineer has all the details. Call today.

* Domestic U.S.A. price only. Circle 2 onreader service card

HEWLETT @" PACKARD

1507 Page Mill Road, Palo Alto, California 94304

For assistance call: Washington (301) 948-6370. Chicago (312)
255.9800, Atlanta {404} 955-1500, Los Angeles (213) 877-1262
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The cover: Three chips ‘speak,’ 109

A synthesizer, a read-only memory, and a
controller, all integrated circuits, are enough
to synthesize human speech. By squeezing
the equivalent of a multistage filter onto the
synthesizer chip, the system can take
advantage of linear predictive coding, a
data compression technique.

Cover photographed by Don Carroll.

Tl pushes minicomputers, 92

Few observers think of minicomputers as
big business for Texas instruments, and the
semiconductor giant is out to change that.
A product line designed for compatibility
and a strongly supportive software effort are
intended to turn the firm into a really beefy
mini contender.

Z8 one-chipper boasts dual capability, 128

An input/output-intensive microcomputer
or a memory-intensive microprocessor: the
new Z8 can fill either role. Part 1 examines
the architecture that makes this possible,
and the immediately following Part 2
discusses the design’s software.

Wescon/78 is near . . . 156

. . and Electronics is ready. This overview
of the microprocessor- and telecommunica-
tions-oriented program is followed on page
171 by a preview of significant new prod-
ucts to bow at the Los Angeles show. See
also the Probing the News on the electron-
ics associations in the West, page 85.

In the nextissue. . .
All about codecs . . . new chips for the new
data communications standards . . . mea-
suring coherence.
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Publisher’s letter

t was December 1976. In a meeting The history of American journalism
room at Texas Instruments Inc.’s is peppered with the accomplish-
Dallas headquarters, two men with ments of farmboys from the Mid-
widely divergent professional inter- west who made their way to the big
ests were getting together for the cities to make their names on metro-
first time to design something that politan daily newspapers. Wesley
could have far-reaching effects—T11’s Reed Iversen, Electronics’ new Dallas
speech synthesis system (see p. 109). bureau chief, is, at 30, an heir to that
The two were Larry Brantingham, a  tradition.
logic designer, and Richard Wiggins, Iversen grew up on a farm in
a speech researcher. southwest Iowa, went to college in
Brantingham is an electrical engi- Nebraska and at lowa State, and
neer; Wiggins, a mathematician. then became business editor of the
Brantingham has taken the more or Sun newspapers in Omaha. He
less conventional EE’s route: college, became a member of several award-
first job, laid off, then to TI as a winning investigative reporting
hardware designer for the then teams. Then, in 1972, Iversen and
calculator division, where he worked some other Sun reporters started to
on I’L designs. Wiggins had been at look into Father Flanagan’s Boys
T only a month when product engi- Town, Omaha, Neb. “It seems,”
neer Paul Breedlove’s idea—which says Iverson, “that the home routine-
turned out to be Ti’s Speak & Spell ly sent out two letters a year appeal-
“talking” educational toy [Electron- ing for funds, whether it needed
ics, June 22, p.30]—got him to- money or not. So the contributions
gether with Brantingham. Whereas would come rolling in, making Boys
the engineer’s bent was logic design, Town a cash-fat organization.” The
the mathematician was involved in investigation brought some fiscal
analysis and simulation. After the reforms to the institution and for
initial get-together, the two had their Iversen and his fellow investigators a
speech synthesis project ‘‘idea- Pulitzer Prize—the most coveted
funded” until the middle of last year award in journalism.
when TI decided to put big money After becoming a senior editor at
into it. Wiggins and Brantingham the Sun, Iversen moved to Dallas in
then went their own ways—Bran- December 1976 and the business
tingham to lay out the logic, news desk at the Times-Herald. This
Wiggins to work with his computer.  month he made his move into busi-
The fact that, as Brantingham ness-magazine journalism when he
says, the system is “good for any joined Electronics on Aug. 7. His first
application from toys to vehicles to news story, about the Mostek-Inmos
instrumentation” reflects the eclectic  dispute, appears on page 42.

background of the designers and, %

indeed, the very way in which diver-
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RMX Size D Switching Power Supply
cover removed to expose its guts.

The KEPCO/TDK Series RMX, Size D Power Supply offers a lot of guts
neatly arranged in a compact, 270-cubic-inch box that will fit nicely into
your project. Ask your local Kepco man to let you try it on for size.

EFFICIENCY VS. LOAD CURRENT OUTPUT VOLT/AMPERE LOCUS
T 1 = i d 7T | T T 1

z o Ssew T ey | Tsaw,
@ 50°C , No Load /Half Load | T {/Fuil Load
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EFFICIENCY
OUTPUT VOLTS

S5 () ) S e S . B4
10 20 30 40 50 60 10 20 30 40 50 60
OUTPUT CURRENT/AMPERES OUTPUT CURRENT/AMPERES
Typical for Mode! RMX 05-D, 5-Volt Switching Power Supply

K E p C D® For complete specifications write Dept. BWF 14 See them at our WESCON BOOTH 844,

KEPCO, INC. - 131-38 SANFORD AVENUE - FLUSHING, N.Y. 11352 U.S.A. - (212) 461-7000 - TWX #710-582-2631 - Cable: KEPCOPOWER NEWYORK
Circle 5 onreader service card



A hard to find combination in
most low-priced oscilloscopes.
But Telequipment, a Tektronix
Company, has over 20 years of
experience in designing and
building high-quality,
competitively-priced instru-
ments. Instruments that will meet
your measurement needs today
and for years to come.

Eight oscilloscopes, including
five benchtop models and three
battery-powered portables, a
curve tracer and a family of ac-
cessories are now available in
the United States. Bandwidths
range from 5 MHz to 25 MHz.
Various models feature dual
trace, delayed sweep, and stor-
age modes.

And TELEQUIPMENT Instru-
ments are now sold through
stocking-distributors offering
local availability, service, war-
ranty repairs and models previ-
ously not sold in the U.S.

For specifications and the name
of the Telequipment Distributor
nearest you, write: Telequipment
U.S. Sales, P.O. Box 500, Bea-
verton, OR 97077 or call: (503)
644-0143.

For Technical Data circle #6 on Reader Service Card.

For Demonstration circle #265 on Reader Service Card.
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Readers’ comments

Disputing signature analysis

To the Editor: The article “Logic-
state and signature analysis combine
for fast, easy testing” in your June 8
issue [p. 141] contains several points
that in our view need correcting.

1. Building signature analysis into
products or retrofitting them for
signature analysis is not the problem
it was originally thought to be. Engi-
neers who have worked with signa-
ture analysis indicate that in most
cases solutions are easily identified
and cost-effectively implemented.

2. The 532 approach implies that
a disadvantage of Hewlett-Packard’s
5004A and similar instruments is
that they require clock and gating
signals. Obviously, the 532 also
requires such synchronizing signals,
and the captured data must be just
as repeatable to detect errors using
any signature technique.

3. The panel on page 143, “A
look at two signature-analysis algo-
rithms,” strongly implies that Para-
tronics’ software algorithm produces
the same error-detecting capabilities
as certain other approaches. The use
of probability values and other
figures could lead one to believe that
the 532 detects bit-pattern errors
and verifies good behavior to the
same degree as a linear-feedback
shift-register technique. In our view,
this is just not so.

J. S. Grout
Phoenix Digital Corp.
Phoenix, Ariz.
® The author replies: /. I agree that
signature analysis of the type Mr.
Grout is concerned with can and should
be integrated into a product during its
early design phase. However, there are
cases where signature analysis is not
practical. That is why [ stated in the
introduction that ‘“‘the product’s design
must include special hardware and
software 1o support the test instrument:
something that may not be feasible
when board or program space is at a
premium’”’ (emphasis added).

2. The difference between the model
532 and the 5004A (and similar
instruments) is that the 532—like any
other logic analyzer—uses clock and
qualifier signals already present in the
product: there is no need to design in
the special control signals required by

~

the 5004A. This allows the 532's”
signature analysis to be used with
existing equipment.

Of course, captured data must be
repeatable for the identifying signals to
have any meaning. That's the whole
point of signature analysis.

3. The actual algorithm in the 532
is considerably more complex than
could be described in the panel, since
the use of parallel channels makes the
data-compression problem two-dimen-
sional rather than one-dimensional.
For example, one aspect of the algo-
rithm incorporates the relative position
of the data in the memory into the-
signature computation. Unfortunately,
we cannot describe all the details of the
algorithm, as it is proprietary.

Furthermore, [ freely admit that bit
patterns can be found that will defeat
any algorithm, no matter how complex.
In fact, all signature-analysis ap-
proaches are similar in one important
respect that, interestingly, is never
discussed: there can be an enormous
number of bit patterns that will map to
the same signature. However, the
saving grace of signature analysis is
that failures tend to be random and
thus the probability that another bit
pattern with the same signature will
occur is extremely small.

Cause or effect?

To the Editor: I must take issue with
your editorial of July 6 on a-m stereo
[p. 24]. The main reasons for the
current state of programming on
a-m that you object to are the
erosion of “good music” audiences
by better-sounding fm and the lower
quality of a-m receivers.

A-m stereo will allow manufactur-
ers to produce receivers that will
rival fm in quality of sound, and the
existence of stereo will encourage
a-m programmers to try many of the
formats used successfully on fm. As
chief engineer of an fm station and
technical director of an a-m station
that already programs good music
and is eagerly awaiting a-m stereo, |
think such a development will revi-
talize radio in general by improving
sound quality and thereby increasing
competition between a-m and fm.

James W. Davis
Durham, N. C.

Electronics/Auéust 31, 1978



IF TRANSIENTS
ARE CAUSING

YOUR FILM
CAPACITORS
TO FAIL,

THE SOLUTION
IS AT HAND.

Plastic film capacitors are simply not designed to withstand severe voltage
transients. How do you solve the problem? With bigger, higher voltage rated
capacitors? That costs you board space without solving your transient problem.

World Products, Inc., RIFA Division, supplies small, low impedance
metallized paper capacitors that will withstand severe transients.

A typical example of the transient handling capability of RIFA metallized

paper capacitors is shown below:

RIFA PME 26 Series, Metallized Paper Capacitors

0.047 uF

SERIES NUMBER PME 2602 | PME 2614 | PME 2616 | PME 2631
Rated DC Voltage 250 400 630 1000
dv/dt Rating

Volts per microsecond 1000 1300 1600 2000
pcb footprint 0.2x 0.53”| 0.2x0.73” [ 0.29 x 0.75”| 0.3 x 0.94"

We also offer a complete line of metallized

paper capacitors and RC networks for arc suppression

and SCR/TRIAC buffering. If transients are a problem
for you, we can solve your problem.

Contact us for more information about our
complete line of metallized paper capacitors.

WORLD
PRODUCTS
INC.

RIFA Division, 7625 Bush Lake Rd., Minneapolis, MN 55435
Electronics /August 31, 1978

@

0.047 uF
1000 Volts

/ 0.047 uF
/ 250 Volts

PME 26 SERIES metallized paper capacitors
shown actual size

My specific application is:

Please send me more information on your complete line of
metallized paper capacitoss.

Name Title
Company Dept.
Address

City State Zip
Phone #:

World Products, Inc., RIFA Division,
7625 Bush Lake Rd., Minneapolis, MN 55435



SATITIAS
Capamtors

Reproduced by permission of
Krupp-Atlas-Elektronik, Bremen, Germany

Line Type Modulator of a 7.5 kW
Magnetron Transmitter of a
Commercial grade Ship's Radar
System.

Function: In the modulator, square
wave pulses of a duration of 0.08,
0.35 and 0.75 microseconds are
being generated by means of three
time-delay circuits. They are being
used to control the magnetron by
way of a pulse transformer and
provide the trigger pulse required
for the display unit by way of a
converter.

The stringent pulse rated WIMA
FKP 1 capacitors are

used.
\v

WIMA Capacitors:
High Quality Components
for Electronic Equipment

WILH. WESTERMANN

Spezialvertrieb elektron, Bauelemente
P.O. Box 2345 - D-6800 Mannheim 1
Fed. Rep. of Germany

U.S. Sales Offices:

BOSL & ROUNDY - 3333, Delray Drive
Ft. Wayne - Indiana 46805

(219) 483-3378

THE INTER-TECHNICAL GROUP INC.
North Dearman Street - P.O. Box 23
Irvington - New York 10533

(914) 591-8822

TAW ELECTRONICS CO.
4215 W, Burbank Bivd., Burbank
California 91505 - (213) 846-3911
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News update

B Westinghouse Electric Corp.’s De-
fense and Electronic Systems Center
in Baltimore has delivered the first
production radar for the U.S. Air
Force F-16 multirole fighter to
General Dynamics Corp. Delivery of
the coherent, pulsed-doppler radar
comes slightly more than two years
after Westinghouse won a $36
million development contract [Elec-
tronics, July 8, 1976, p. 33].

The 300-pound radar is the light-
est ever developed with its level of
performance, according to a West-
inghouse spokesman. “It has more
operating modes than previous air-
borne fighter radars of its type:” an
air-to-air down-look mode to distin-
guish aircraft from ground clutter
found below the horizon, a dog-
fighter mode for close-in situations,
and eight air-to-surface modes for
weapon delivery and navigation.

Thus far, six full-scale develop-
mental radar systems have been
flown on F-16 aircraft. Another six
are going through or have completed
a program to increase reliability and
qualification testing of their environ-
mental and reliability parameters as
well as their built-in test equipment.
Westinghouse expects peak produc-
tion of the system to reach about 20
to 40 per month.

@ The first commercial international
digital facsimile service between the
United States and Hong Kong, capa-
ble of transmitting high-resolution
documents in 26 seconds, went into
service this month. The facsimile
machines used in the system employ
the latest error-correcting technolo-
gy and achieve a high degree of data
compression by using relative-
address coding techniques developed
by Kokusai Denshin Denwa of Japan
[Electronics, Feb. 17, 1977, p. 55].
Introduced jointly by rRcA Global
Communications Inc. of New York
and Cable and Wireless of Hong
Kong, the service operates at speeds
ranging from 2,400 to 9,600 bits per
second and costs $10 per 8':-by-
I1-inch page. It is an expansion of
the first-ever high-speed, high-reso-
lution digital facsimile service that
started in Tokyo in March.
Bruce LeBoss

CABLE
TESTING

THE WAY IT
SHOULD BE

Quickly and inexpensively.

Tests 1 to 50 conductors with
continuous readout. Locates shorts,
open, pair reversals, intermittent
connections, ground shorts and
shield shorts.

All for under $200. Call or write
us for information.

CORECTOR 1000

»’&m.&;‘.‘.'.‘.‘»m
nu’.’.’.’.‘.‘,‘xm "mﬂ

E‘l'r"'lc.
s cost savers in electronfcs

Harry Hines Blvd. Suite 212
Dallas, Texas 752
(214) 3506714 or 3506829

11035
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Gas Sensing Semiconductor

FIGARO
“GAS
SENSOR

. quickly senses

\even small
5. amount

of gas
1. Natural Gas-Leak Alarm

2. Propane Gas-Leak Alarm

3. Carbon Monoxide Detector

4. Automatic Fan Control

5. Fire Alarm (Detecting combustible gases
contained in smoke)

6. Alcohol Detector (Detector for drunken
driver)

7. Air Pollution Monitor

Apphcatlons\—\

FIGARO ENGINEERING INC.

3-7-3 Higashitoyonaka. Toyonaka City.

Osaka. 560. JAPAN TELEX 05286155

FIGARO J CABLE. FIGARO TOYONAKA
TEL: (06} 848-6171
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The 0S148 Line BUS

OHIO SCIENTIFIC offers the
broadest line of BUS compatible micro-
computer boards. This line includes
several new and exciting products
which are not available anywhere else,
such as a three processor CPU board,
dual port memories and a multi-

OHIO SCIENTIFIC has delivered
approximately 100,000 boards based
on our 48 line BUS and is now deliver-
ing thousands per week in 17 models of
computers and dozens of accessories.

processing CPU expander.

Product Description

CPU

¢ Challenger Il CPU BASIC-n-ROM
6502 based CPU with serial 110

4K RAM machine code monitor

¢ Challenger Il CPU has 6502A. 6800
and Z80 micros. RS-232 senat port
machine code monitor

* 560Z multi-processing CPU
expander runs PDP-8. 780 and
8080 code

RAM

¢ 16K static RAM (Uitra low power)

* 8K static RAM (low cost)
* 16K static RAM (low cost)

¢ 24K static RAM (high density)
¢ 4K static RAM (2102 based)

* 16K dynamic (ultra low cost)
* 32K dynamic

¢ 48K dynamic (high density)
EPROM Boards

¢ 8K 6834 EPROM board

e 4K 1702A EPROM board

1/0 Boards

e Audio Cassette interface Kansas
City standard 300 baud

* RS-232 port board

» Combination audio cassette two
8 bit DACs. one fast A/D and 8
channel input mux

e Combination RS-232 two 8 bit DACs.

one fast A/D and 8 channel

Input mux

* 32 by 32 character video display
interface

¢ 32 by 64 character wideo display
nterface

e 16 port serial board RS-232 and/or
high speed synchronous

» Parallel {Centronics) Line
Printer Interface
* 96 Line Remote Parallel Interface

¢ Voice I/O board with Votrax*®
module

DISKS

e Single 8" floppy disk 250
Kbytes storage

* Dual 8" floppy disk. 500
Kbytes storage

e 74 Milhon byte Winchester disk
and interface

OTHER

* 8 slot backplane board with
connectors

* Prototyping board

¢ Card Extender

Special Features

¢ Can use four 2716 EPROMS
instead of BASIC or can be
configured tor disk

* 1 megabyle memory man-
ager. software program-
mable vectors

* Runs concurrently with
another OSI CPU

* 215NS access time
automatic power down
standby mode

¢ Expandable to 16K

¢ Can be expanded to dual
port operation

¢ 20 address bits

* Can be populated for
4K by 12 bits

* Uses 4027 RAMS

* 20 address bits

* 20 address bits

* 16 line paraliel port and on
board programmer
* 16 line parallel port

¢ Expandable to CA-7C

¢ Expandable to CA-7S
¢ Also Features 8 parallel
110 hnes

¢ Also features 8 parallel
11O hnes

* Keyboard input port

* Upper/lower case graphics
and keyboard port

* 7510 19.200 baud and
250K and 500K bit rates
indwvidually strappable

e With cable

e Interface “"Front End
remotable via 16 pin
ribbon cable

¢ Fully assembled voice
output. experimental
voice input

* Complete with operating
system software and disk
BASIC

* Complete with operating
system software and disk
BASIC

e Complete with OS-65U
operating system

¢ Can be dasy-chained

to n-slots

¢ Handles over 40 16 pin IC s
* With connectors

Power Supply
Volitages Req'd

+5/+12-9
+5
+5

+5
+5

+5/+12% -9
+5/+12 -9
+5/+12 -9
+5-9
+5 -9
+5 -9
+5/-9
+5/ -9
+5 -9

+5/-9
+5

+5/ -9

+5/-9
+5

OHIO SCIENTIFIC’S BUS design
incorporates high band width, high
density and mass production
technoiogy to achieve a truly remark-
able performance to cost ratio.

Here is just a sampling of the many
OSIl 48 BUS ccmpatible boards
available for the systems user, proto-
typer, OEM user and experimenter.

Board & Doc. Assembled Product
Part # Price Part # Price

1390.00

6000.00

For more information, contact your local OHIO SCIENTIFIC Dealer or the factory at (216) 562-3101

Electronics / August 31, 1978

1333 S. Chillicothe Road ® Aurora, Ohio 44202
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Advanced Micro Devices new
Am25L52568 and Am25LS2569 com-
bine the three nicest things you can say
about low-power Schottky counters:

Up/down, programmable and three-
state outputs.




And, of course, theyll save you all
kinds of space.

They save you board space.

One part replaces tour or five MSI/SSI
packages.

They save you inventory space.
These counters are smarter, more versa-
tile, more applicable, and can replace
their predecessors, the 'LS160 and
"LS190 series.

They'll save you brain space.

You can design faster and cheaper and
better than ever. We've combined three-
state bufter and counter in one 20-pin
package for higher board density and
lower power requirements. And, as it
that weren't enough:

Synchronous pre-set, synchronous

and asynchronous clear and up/down
capability.

If youre working on a new design
involving a bus-oriented system, or you'd
simply like to do an old job smarter, ask
about the tirst three-state, low-power
Schottky counters in the world. But be
sure to ask for them by their tirst name:
Advanced Micro Devices.

Advanced
Micro Devices

¢\

Multiple technologies. One product: excellence.
901 Thompson Place., Sunnyvale, California 94086
Telephone (408) 732-2400
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The Super Counters:

You're looking at the highest capability
universal counters available today by far. With
them you can make frequency, period and
time-interval measurements that noe other
counters can do. Although they make ordinary
measurement jobs easier, they also give vou
significant advances in accuracy, speed,
performance, range and versatility.

Advanced measurement techniques give
these counters far greater measurement resclu-
tion than other universal counters: up to 1000
times greater for frequency and up to 500 times
greater for single-shot time interval.

2545998 1

' \
o HP: MAKING EXPERIENCE COUNT

dirrrl

oo

K 02815

IE G5 899 585

\ L..é«br rar tJ =
o €6 L! t:%
.

The HP 5370A: *20 ps single-

shot resolution. 11 digits in 1 second.
Statistical computation. Microprocessor
control.

A new combination of features allows
you to easily make measurements that less
versatile counters cannot make — like accurate
high speed dynamic measurements. These
features include: unusually flexible architecture.
triggered measurement capability, unmatched
logic speed throughout and acceptance of

any externally commanded gate time —instead
of being limited to measurement times that
are decade values of one second.

For systems use, both models offer HP-IB
(Hewlett-Packard Interface Bus: IEEE-488-
1975) for low cost systems interconnection.

[ oo ) A

‘;5'-?{' rfrrecr. ,2 |3 ‘ gi
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Easily the highest capability
counters available today.

“le HP 5345A: Reciprocal

counting to 500 MHz coupled with 2 ns
single-shot resolution. 9 digits in 1 second.
Expandable to 18 GHz.

Other unmatched features include:

Model 5370A: STATISTICS/micro-
processor-computed mean, max, min and
standard deviation of time intervals. TRIGGER
LEVEL MEASUREMENTS/cisplayed to
10mV resolution with one keystroke. FAST
CORRECTION/one keystroke compensates
systematic errors such as unequal cable lengths.

Model 5345A: PLUG-IN VERSATILITY/
optional front panel plug-in accessories expand
measurement range to 18 GHz. make automatic
narrow-pulse RF measurements to 4 GHz,

or add athird 500 MHz channel. HIGH-SPEED
LOGIC THROUGHOUT /for higher speed

in systems use . . . over 50,000 four-digit read-
ings per second in HPs 5391A Frequency and
Time Data Acquisition System, for example.
The Super Counters offer many other features
to help make your measurements much faster,
simpler, more convenient and, of course,
accurate. They're described in comprehensive
data sheets that are yours for the asking. Prices:
3370A, $6500% including HP-1B. 5345A, SH00%F
plug-ins and HP-IB extra.

*Price domestic U.S. A.

53744 4uTOM s,

-

— 1 e'

Your broadest choice
of counters from the industry’s

most experienced source.

The HP counter line is unmatched in breadth
of choice from budget-conscious basic counters
to the most sophisticated
multi-purpose models
available todlay.

They're described in an
Electronic Counter
Selection Guide that we'll
mail along with your
5370A and 5345A data
sheets. Call or write todav.

e e

ELECTRGNIC COUNTERS

HEWLETT @ PACKARD

1507 Page Mill Road, Palo Alto, California 94304

For assistance call. Washington {301) 948-6370, Chicago (3" 2:
255-9800. Atlanta (404) 955-1500, Los Angeles (2¥3)877-1282

- -
GuENCY CONVERTER o1s «

i

-

i

/
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ZIP STRIP
TEST
SOCKETS

Highly versatile TEXTOOL zero inser-
tion pressure sockets allow “custom”
installations for testing dual-in-line
devices.

TEXTOOL's versatile ZIP STRIP sockets
make it possible to “customize” socket
installations for zero insertion pressure
(ZIP) testing of dual-in-line devices with
.100" spaced leads regardless of spacing
between rows (.300” minimum).

Two ZIP STRIP sockets may be
placed on any convenient centers, or
several socket locking levers may be
ganged together for easy mass testing of
devices. Since all ZIP STRIP models fea-
ture zero insertion pressure, expensive
and highly sophisticated circuits may be
safely tested without fear of mechanical
damage to the package.

Simple mechani-

g N cal action plus a
. thoughtful system of
ramps and bevels to

guide device leads into
the contacts allow a device literally to be
dropped loosely and with a simple flick of
a locking lever be ready to operate with
exceptionally good electrical contacts. A
quick release of the locking lever lets a
device be extracted with zero pressure
being exerted on the leads by the socket
contacts.

When ganged in an array, ZIP
STRIP sockets easily accept dozens of
devices and secure them with a single
locking lever. Upending the array and re-
leasing the lever unloads the devices
since there is no contact pressure to re-
tain them in the socket.

ZIP STRIP sockets are available in
strips for 10, 20 and 32 leads on .100”
spacing.

Detailed technical information on the
complete line of TEXTOOL’s zero insertion
pressure sockets is available on request.

PRODUCTS, INC.
1410 W. Pioneer Drive « Irving, Texas 75061

214/259-2676
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People

McCook of Fluke Trendar
asks designers to help out

The senior executive of a manufac-
turer of test systems for circuit
boards promoting the idea of micro-
processor-based boards testing them-
selves? Unusual, to say the least of
it, for if the boards tested them-
selves, what would he be left to do?

But Donald F. McCook, the new
general manager for Fluke Trendar
Corp., Mountain View, Calif., thinks
it’s a good idea.

“Designing a system to check
itself is not a new concept,” says the
32-year-old McCook. “But until the
advent of microprocessors it was
accomplished with considerably
more hardware than was needed for
the basic functional design alone. It’s
now easy for a designer to imple-
ment self-test routines in software,
and we’re seeing more and more of
that technique being used in new
instrumentation and systems.”

But design engineers do not go far
enough, McCook says. They typi-
cally use the self-test routines for
pass-fail verification of a test plan
governing checkout from board level
to service in the field. “With a few
design tricks, a self-test can act as a
common link for all required tests—
those for subassembly boards right
through those used in field-service
troubleshooting.”

Complementary. McCook says
that this concept would complement
the usefulness of board testers, rath-
er than render them unnecessary.
“There are sections of the board best
tested by the board tester without
microprocessor interaction,” he
points out. “But a great many of the
board’s functions can be examined
by exploiting the microprocessor’s
capabilities along with those of the
test system.

“In a design using a microproces-
sor and 64-k random-access memo-
ry, for example, instead of having to
program the tester with several thou-
sand memory-test procedures, the
tester could direct the microproces-
sor to a built-in test sequence. That
would save both test program devel-
opment time and money.”

Tester. More built-in self tests offer big
boost to board testers, says McCook.

McCook was president of Pacific
Northwest Electronics Inc., a firm of
sales representatives in Seattle, when
Fluke Trendar’s offer arrived. But he
is familiar with his new employer.
He began at the parent company,
John Fluke Manufacturing Co. of
Mountlake Terrace, Wash., in 1965
as a bench technician repairing
meters. Eventually, he became mar-
keting manager for Fluke’s Precision
Instruments division, before leaving
in 1975.

Distributors will survive
by selling systems: Pond

The differences in style and back-
ground between Lauren L. Pond Jr.,
new executive vice president of Wyle
Distribution Group, and most of his
old-line counterparts at similar com-
panies point up the changes sweep-
ing the lively distribution business.

In the first place, the 41-year-old
Pond is youthful for such a top job
and represents a profit-oriented new
management wave starting to re-
place the fast-talking, hard-selling
industry pioneers. These veterans for
the most part put “school of hard
knocks” experience above education
and worship ever-growing sales vol-
ume. In contrast, Pond, who is in
effect the general manager of the
$130 million company headquar-
tered in El Segundo, Calif., holds an
MBA in addition to his BSEE and
knows that without “bottom-line
results, larger sales by themself lead
to big troubles.”

In the second place, Pond says,

Electronics/August 31, 1978



Now Zilo
double-auty.

[

Infroducing the world’s first
dual-channel data

communications device. It works with
(almost) anyone’s microprocessor.

The Z80 Serial Input/Output:
Here at last is a general-
purpose device that can
efficiently solve data communi-
cations probiems for just
about any microprocessor on
the market.

The Z80-SI0 is the world’s

single, N-channel (+5V)
40-pin device.

What else would you expect
from the company that’s
pledged to stay a generation
ahead in microcomputers?

Check out the Z80-S10
today. It's on your Zilog distrib-

DATA BUS

CONTROL BUS

first duai-channel, multi- utor’s shelves right now in ¢
protocol, serial communica- prototype or production quan- RESET
tions interface circuit. It tities. Make double sure your CE
supports all serial data commu- next design delivers all the INTERRUPT
nications techniques with a performance youre looking for. CONTROL
B
CHANNELS: Two independent, full-duplex with modem controls.
—p — —_——
DATA RATES: 0-550k bits/second (Z80-S10); 0-880k bits/second {Z80A-SI10).
OPERATING Asynchronous; bisynchronous (with CRC generation and
MODES: checking); SDLC/HDLC (with CRC generation and checking).
‘ ] !
COMPANRLE | zso/zsoa | 8oscA | 8085A L 6800 | 6500 | 9900 |
1

does

+5V  GND
f*z SERIAL DATA
* Rx, Tx CLOCKS
CHANNEL 2 — N
A Gummmm—) SYNC
*4 MODEM CONTROLS
Z40-510
*z SERIAL DATA
- - umm— R, /T, CLOCK
CHANNEL i
B | e SYNC
‘*‘ MODEM CONTROLS

10460 Bubb Road, Cupertino,

California 95014

(408) 446-4666 » TWX 910-338-7621
EASTERN REGION: (617)667-2179
OHIO REGION: (614) 457-0820
MIDWESTERN REGION: (312) 885-8080
SO.WESTERN REGION: (714) 549-2891
NO.WESTERN REGION: (408) 446-4666
EUROPE (ENGLAND): (0628) 36131/2/3

An affiliate of
EX(ONENTERPRISES INC.

Va
We want you to know more /748

about Microcomputer Peripherals Zilog
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Brownouts, transients and line noise
can cause electronic office equipment
to malfunction; drop digits, lose mem-
ory, and suffer inefficient operation.
Field service people may tell you to
install a dedicated line. Still others will
suggest an ultra-isolation transformer.
But both of these are expensive and
inflexible compared with Sola’s Mini
and Micro/Minicomputer Regulators
with “Ultra-Regulation” — complete
protection for your electronics.

Sola's “Ultra-Regulators” do every-
thing a dedicated line or an ultra-
isolation transformer does and more.
They eliminate transients and provide
complete isolation from line surges.
The resulting waveshape contains less

Booth #949-951

Sola “Ultra-Regulation’:
Plug it in where you need it most.

SOLA

1717 BUSSE RD., ELK GROVE VILLAGE, ILLINOIS 60007

than 3% harmonic distortion. What's
more, each unit is portable. You can
plug it in where it's needed most at any
given moment. And it's UL listed.

Sola Micro/Minicomputer Regulators
provide better than 120 db common
mode noise rejection; 60 db transverse
mode noise rejection,as well as reliable
brownout protection. Output remains
within NEMA voltage specification of
+5% for input voltages as low as 65%
of nominal.

Before you invest in ultra-isolation or a
dedicated line, investigate Sola's Mini
and Micro/Minicomputer Regulators—
in stock for immediate shipment
through your local Sola stocking dis-
tributor. Call or write for free literature.

(312) 439-2800

Circle 116 on reader service card

|From Electronics Magazine Book Series.

| Zero-risk trial offer.
New Product Trends
in Electronics,
Number One

From "New Products,” state-
of-the-art materials and
equipment, arranged ac-
cording to function. $14.95

Electronics Book Series

P.O. Box 669, Hightstown, N.J. 08520

Send me ______ copies of “New Product
Trends in Electronics, Number One' at $14.95
per copy

|

|

|

|

|

|

v o

Discounts of 40% on orders of 10 or more copies. |

I must be fully satisfied or you will refund I
full payment if the book is returned after ten-

day trial examination. :

|

|

|

I

|

|

O Payment enclosed O Bill firm O Bill me

Charge to my credit caro:
0O American Express [ Diners Club
O vVisa

Acc't No.
On Master Charge only,
first numbers above name_

[ Master Charge
Date exp,______

Title B
City State Zip
Signature
16

Overview. Pond says distributors will need
more than parts to stay in business.

“the nature of the job we’re doing is
changing. We'’re being called on to
sell mini- and microcomputer sys-
tems and peripherals. These are new
high-technology products in the ear-
ly part of their life cycle, just the
opposite of components. A distribu-
tor’s survival into the 1980s hinges
on how well it can make money sell-
ing the systems.”

Wyle has been a leader among
distributors in moving strongly into
what Pond says was ‘“a marketing
vacuum with semiconductor firms
storming us to do something.” The
firm has been growing 30% a year
and has all six of its locations in the
western U.S. Pond, in fact, put
together its initial systems marketing
plan in 1974 after joining Wyle from
Beckman Instruments, where he was
director of marketing. Then, as now,
he treated microprocessors as a long-
haul proposition.

Rather than seeking instant re-
sults, Pond looks to growth with
“*heavy up-front investments in
equipment, stock, and training costs
for a better quality of sales person.”
He says that profits of Wyle's
systems sales unit are “moving in the
right direction, probably in the black
two out of four years.”

Whether Wyle succeeds in “get-
ting as good in the systems business
as we are in components” depends
on one thing, Pond says. “People are
the key, upgrading them to a broad-
er, more cducated type, bringing
more of them in from suppiiers.”
Better-prepared Wyle representa-
tives will be more responsive to his
customers, Pond says. O

3
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TO-5 RELAY UPDATE

The world’s
smallest
RF relay

Inherently low inter-contact capacitance and
contact circuit losses have established the
Teledyne TO-5 relay as an excellent subminiature
RF switch for frequencies up through UHF. Typical
RF performance: 45db isolation and 0.1db
insertion loss at 100MHz.

Added to this, our TO-5 relay requires very low
coil power compared to other miniature relays —
as much as 75%less than a half crystal can relay.

9" TE

Electronics/ August 31, 1978

TYPICAL RF SWITCHING CHARACTERISTICS

INSERTION LOSS ¥S SREDUENCY

ISOLATION VS FREQUENCY

EDYNE RELAYS

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

For hand held radio transceivers, for example,
where battery power drain as well as good RF
performance are key factors, Teledyne's TO-5 relay
is the logical choice for T-R switching.

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

Hybrid “T" Senies

SPDT & DPOT types with internal transistor
driver and suppression diode. Military

and commercial/industrial versions.

D" and *DD'* Series

With internal suppressicn and steering
diodes. Military and commercial/industrial
versions.

Maglatch Series

SPDT, DPOT, and 4PST magnetic latching
types. Military and commercial/industrial
versions.

Centigrid® Series

World's smallest relay—only .225" (5.72mm)
high x .370” (9.40mm) square. DPDT, with

optional internal suppression and steering
diodes.

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

High Environment Series
Hi-temperature, Hi-shock, and
Hi-vibration types
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“We eliminated

LSI lead

ewith

AMP LIF-Lock connectors.

And improved _
performance,too.

AMP LIF-Lock connectors are the
economical way to prevent lead damage
and excessive wear in frequently removed
microprocessors, RAMs, PROMs and
EAROMs. They also provide the greater
reliability of high pressure contacts plus the
extra economy of tin-plating.

These significant advantages are based
on AMP’s Low Insertion Force design. You
open or close all the contacts by simple
screwdriver actuation so there is no need for
insertion or extraction force on the package
leads. Yet when the contacts are closed a
force of approximately 200 grams is exerted
on both sides of the leads.

AMP LIF-Lock connectors can be used
for both ceramic and plastic packages.

And they are available in 24, 28, and 40
position configurations.

Wherever you use LIF-Lock, AMP
field and home office engineers support you
all the way. On the production line, in quality
control, in sampling for prototypes and by
working continually with you to aid future

designs. Professional engineers deserve
support—at AMP we have an international
reputation for providing it.

There are more advantages with new
LIF-Lock socket connectors...such as
simultaneous actuation of up to four
connectors placed end to end...and we
invite you to learn about them all. Just call
Customer Service at (717) 564-0100. Or write

AMP Incorporated, Harrisburg, PA 17105. 4 '. y




AMP has a better way...
LIF-Lock

Test probe
aperatures

Wide
funnel entry

Identified
ON and OFF
positions

Actuating cam

Through-board
solder tab posts

Low Profile
Screwdriver
Anchor Well

AMP is a trademark of AMP Incorporated

AINMP

INCORPORATED
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Here’s the sensible
way to select your
next logic analyzer.

i ~ CONTROL

(r_
i
4
oeugn\l Service
Production

HP—When you depend on logic

1611A

GLITCH
TRIGGER

GLITCH
DETECT e

HP has made it easier to choose the right logic
analyzer for your application.

We’ve developed a logical procedure to help
you select the correct combination of features
to solve your problems. Now, you can quickly
make the transition from system to potential
problems to features to a specific model. Here’s
how it works.

Suppose your system resembles the one shown
in the above block diagram. A problem you’re
likely to encounter is glitches on a control line—
leading to disruptive signals being generated
within your system. That’s where a logic ana-
lyzer comes in. But which one?

In this case, the two features you need which
are central to glitch analysis are GLITCH
DETECT and GLITCH TRIGGER. One look
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at the Logic Analyzer Selection Chart and you'll
find that both features are available in HP’s
1615A Logic Analyzer. With a few simple key-
board entries you’'ll be able to trigger on the
glitch and perform cross-bus analysis for rapid
troubleshooting.

HP can show you a logical selection process
for your design and troubleshooting problems.
From system . . .to potential problems. .. to
features . . . to a specific model.

Simply send for the HP Logic Analyzer
Selection Guide. It will take you through the
step-by-step sequence and help you discover
which HP Logic Analyzer is best for your appli-
cation. Or, for immediate assistance, give your
local HP field engineer a call today.
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Name/Title
Company _
Address.

City/State/Zip

Mail to: Hewlett-Packard, 1507 Page Mill Road, Pala Alto,
California 94304

H

Fois 9

_________________ -

Please send me a free copy of
the HP Logic Analyzer Selection Guide.

£B/31/78

EWLETT (hp / PACKARD

1507 Page Mill Road, Palo Alto, California 94304

For assistance calt: Washington (301} 948-6370, Chicago (312)
255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282
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“Any bunch of
hotshots candesign a
new microcomputet.

It takes brains to
improve anold one”

John Jones

Product Marketing Manager
Series/80 Microcomputer
Systems

Series/80).

change in system architecture causes
customers a lot of pain and agony.

[t costs a small fortune. And no
amount of cross assemblers, trans-
lators or mode switches will make
things easier.

[f you want to hear real horror
stories, ask the minicomputer guys.
They've seen it.

[t just doesn't make sense to me
to force customers into a change when
there are tons of things you can do to
improve any system — especially once
it's been in use. And with Series/80
that's exactly what we do.

computer Systems

“We're super aware that forcing a

8o/204, 8o/10
— the advantages of hindsight.

We've just begun offering the 80/204
board. And you can bet we've added
some improvements.

Like ‘shadow ROM: It lets ROM
share the same memory address as
RAM. And the ROM can be com-
pletely shut down and shut out when
you don't need it.

[n standby, our BLC 80/204
draws less than a watt versus 4 watts
tor Intel's SBC 80/204. And our bus
master handles 6 masters on system
bus compared to 3.

Electronics/ August 31, 1978



inaddition to board level products,
we offer a complete line of 80/204
and 80/10 rack mounted computer
(RMC) systems with significant
advantages over what has gone before.

Dont get me wrong. The SBC
80/204 —in fact, all the original SBC
products are very good. But coming
later lets us take customer reaction
Into account.

In 80/10 boards, for instance, we
felt people might like the on-board
memory beefed up. So we got out and
talked to customers. They told us,
‘you bet we want

more memory. Bl
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And that's what

we gave them with the

BLC 80/11, 80/12 and 80/14.
Customer feedback also led to the

development of National's exclusive

32K BLC8432 ROM/PROM

SBC 8O
\_‘

IRMWARE

Y00

memory card, which is twice the
capability of everybody else’s.

It's a plain fact that National will
continue to be customer driven
instead of product driven. Well come
across with features customers want
and need instead of what might
be clever.

A New Industry Standard.

[ feel the best hardware investment

is one that protects a software invest-
ment. And with Series/80, were
helping create an industry standard
microcomputer. So more customers
can use an existing software base.
And software and hardware
designers will be easier to find. Also,
two vendors competing for business
means freedom of choice. And that's
what free enterprise is all about.

C/

/0O
3LC/
SBC SOR

B Serious about Series/So.
A  We'e dead serious about
Series/80. Just last year we started
with seven products. Now we'e at
4] and still counting — every one
designed from a top-down
systems point of view.
For more on Series/30—or,
if our market-driven philosophy
makes sense and you'd like to talk job
opportunities, write me: John Jones,
Series/80 Product Marketing,
National Semiconductor Corporation,
Drawer 6, 2900 Semiconductor
Drive, Santa Clara, California

95051. Or call 800-538-1866
—800-672-1811in California”

¢]

\ BL(Y
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ACCESSORIES
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SBC 956 BLC

C/
SBC a5 BLC 803

Computer Products Group

Electronics/ August 31, 1978

#4 National Semiconductor Corporation
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Editorial _

Give the IEEE’s members a break . . .

The Institute of Electrical and Electronics
Engineers is a large and prestigious organization
beset by problems of direction and execution.
The debates that have heated its annual
elections have gone a long way toward spurring
some needed changes, and it is likely that the
process will go on. But as the 1978 campaign
for the presidency gets under way, the society’s
members are getting an earful of something
rare in the usually sedate contests.

Both presidential candidates on the
ballot —Irwin Feerst and Jerome J. Suran—have
stooped into the ward-heeling politician’s
bag of tactics and emerged with fistfuls of
names and accusations. One is called a “clone,”
the other is said to be encouraging “bigotry;”
there are accusations of “treachery,”
“duplicity,” and “harassment of members;”
there is the charge of “advocating illegality.”

Really, now. The contenders seem to be
forgetting that many of their objectives are
the same. They both oppose wage busting,
age bias, and mandatory licensing. Their
differences appear to revolve mostly around
priorities and methods, important differences
to be sure but certainly not extreme enough
to force the candidates to call up the reserves
of mud. Such tactics could have a serious
side effect by widening the split among the
IEEE’s 180,000 members over the question
of whether the society should put more of its
muscle behind professional problems or behind
matters of technology. What’s more, such
goings on also endanger one of the institute’s
greatest assets: its prestige.

24

The engineers in the society deserve a good,
clear, sharp discussion of issues. Neither they
nor the candidates are much served by a
pointless name-calling contest.

. . . and how about one for the candidates?

Candidate Suran points out that as he goes
about the country on his scheduled 20 election
appearances, he is greeted typically by 20 or
25 members per appearance—although in

one case about 100 turned out, but that was
to see him receive an award, as well as discuss
the election.

Such apathy possibly should be no
surprise—after all, election turnouts in this
country seem to have been declining steadily
over the past few decades. Still, with the
issues so immediate and personal, with the
concerns so closely entwined with one’s
profession and lifestyle, it would seem that
more engineers would show more concern
about their society’s stewardship.

It is a truism that one gets the kind of
government one deserves. Apathy will serve
only to drive out qualified candidates—if the
members don’t care, an aspiring contestant
might reason, why should I? When a candidate
for the presidency of the 1EEE stands up before
you and offers his ideas about your future
and that of your society, you owe it to yourself
to listen to him and ask some questions.
Grumbling after the fact won’t gain you
much in the way of pension rights, job security,
or professional standing.

Electronics / August 31, 1978



Heavy duty programmer

like greased lightning.

Simple, pass/fail
production-line
programming.

Use our benchtop M910
production programmer for
general production line
programming, for blank-
checking or verification, or
for quality assurance testing.
The M910 is so simple and
provides such readily under-
stood pass/fail information
that you can teach your
manufacturing personnel to
use it in minutes. In the
M910’s automatic mode, the
operator loads the PROM,
pushes one button and the
programmer automatically
biank checks, duplicates

and verifies. A pass/fail light
and an accompanying audio
tone give dual indications of
PROM status. The M910 also
has individual pushbutton
selection of blank check,
duplicate or verify functions.

No matter what your
PROM, the M910 can
program it with max-
imum yield using one
of our vendor-approved
plug-in personality
modules.

The M910 accepts our full
range of PROM personality
modules including dedicated
modules for single PROMs,

Electronics / August 31, 1978
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duplicates PROMs

Like all our control units and
PROM personality modules,
the M910 comes U.L. listed,
designed and built to U.L.
electrical safety standards.

It's a fully portable benchtop
unit that weighs less than
18 pounds with personality
module installed.

Topyield and throughput
per dollar.

An M910 control unit costs
only $1,400. Single PROM
personality modules cost
from $3560 to $600. Generic
modules start at $530. Gang
medules are $950 to $1,050.
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gang modules which let you
program up to 8 PROMs
simultaneously, and generic
modules which program entire
PROM families.

The M910 gives you a direct
PROM to PROM copy with no
intermediary buffering. We
use separate sockets for the
master PROM and the copy
PROM. No programming
voltages go to the master
socket, so your master can't
be accidentally alterea or
destroyed by operator error.

Plle

Microprocessors at your fingertips.

Write for a copy
of our PROM User’s
Information Package.

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

PRO-LOG

CORPORATION
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NORTH ATLANTIC
Synchro Test Instruments

with 48 hour burn-in
* High Reliability  High Performance

Simulators and Bridges Phase Angle
» 2 second accuracy Voltmeters
« 0.0001° resoiution + Digital and analog
« Stable-passive circuits  High harmonic reiection
« Wide band — 60 fo * High accuracy
10,000 Hz * Wide bancwidth
« Synchro or resolver * ATE compadatible
« Full rack or DPM style « Direct reading phase
reading

CALL OR WRITE FOR
COMPLETE SPECIFICATIONS.

NORTH ATILAINTIC
industries, inc.

9 200 TERMINAL DRIVE, PLAINVIEW, NEW YORK 11803
cable: noatiantic / twx. 510-221-1879 / phone: (516) 681-8600
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Meetings

Wescon/78 Show and Convention,
Electronic Conventions Inc. (El Se-
gundo, Calif.), Los Angeles Conven-
tion Center, Sept. 12-14.

ECOC—Fourth European Conference
on Optical Communications, 1EEE
Italian Section (for information,
contact Istituto Internationale Com-
unicazioni, Genoa), Genoa, Italy,
Sept. 12-15.

Conference on Information and Sys-
tems Theory Used in Digital Commu-
nications, IEEE German Section (for
information contact vDE-Zentral-
stelle Tagungen, Frankfurt), Techni-
cal University, West Berlin, West
Germany, Sept. 18-20.

ESSCIRC 78 —Fourth European Solid
State Circuits Conference, IEEE Ben-
elux Section (for information con-
tact ESSCIRC 78, Delft University of
Technology, Delft), Tropen Insti-
tuut, Amsterdam, the Netherlands,
Sept. 18-21.

Sixth Computer-Aided Design and
Computer-Aided Manufacturing
Conference and Exhibition (CAD/cAM
VI), Society of Manufacturing Engi-
neers (Detroit), Hyatt House, Los
Angeles, Sept. 19-21.

28th Annual Broadcast Symposium,
IEEE, Washington Hotel, Washing-
ton, D. C., Sept. 21-22.

Eascon—Electronic and Aerospace
Systems Convention, 1EEE, Sheraton
International Hotel, Arlington, Va.,
Sept. 24-27.

Distributed Data Processing, AlAA,
Ramada Inn-Rosslyn, Washington,
D. C., Sept. 25-26.

Convergence 78 —International Con-
ference on Automotive Electronics,
Society of Automotive Engineers
(Warrendale, Pa.), Hyatt Regency
Hotel, Dearborn, Mich., Sept.
25-217.

ISHM 78, International Society for
Hybrid Microelectronics (Montgom-
ery, Ala.), Radisson Hotel, Minne-
apolis, Sept. 25-27.
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Mostek’s 32K RAM
doubles system den- D
sity without increasing

package count. By DIN

utilizing the industry WE
standard 4116 in a dual RAS 1
device package config- -
uration, Mostek now

offers a32K X 1 Random "2
Access Memory module A2

that’s pin-compatible VDD
with 16-pin 4K, 16K and
next-generation

RAS 2

easy device selection
EQ and control.

The MK4332D-3
features an access
pout time of 200ns with a
A6 cycle time of 375ns,
- Andoperating power
is just 482 mW active
and 40 mW standby
A5 (max). It requires a +10%
vee tolerance on all power
supplies (+12V, £5V).
The MK4332 offers 4116

CAS 1

A4

CAS2

64K dynamic RAMs.
The MK4332D is manufactured by
mounting two MK4116 RAMs in leadless
chip carriers onto a standard 18-pin DIP
mother board. The assembled module
has the same package dimensions as an
18-pin cerdip package, permitting the
module to be used with standard auto-
mated handling and test equipment.
The two chips share common Ad-
dress, Data in, Data Out, Write Enable,
and Power pins. Separate RAS and CAS
clocks for each MK4116 are provided for

Electronics / August 31, 1978

performance and ease
of use but allows greater memory
density. Samples of the MK4332 are
available now. Full production is sched-
uled for the 4th quarter, with aptional
pin configurations available.

For more information on Mostek’s
32K RAM, contact Mostek, 1215 West
Crosby Road, Carrollton, Texas 75006;
Telephone 214/242-0444. In Europe,
contact Mostek Brussels; Telephone (49)
(0711) 701045.

MOSTEK.

© 1978 Mostek Corp
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Typically, you thmk of CN
non-volatility with battery ba it
But now, we’d like you to think ofAg
12-bit number crunching accuracy in'
microcomputer applications. Applications
high performance, low power, high noiséiij
and a wide operating temperature range are'*
tant considerations. Applications such as mxl'l
man-pack computers, data acquisition systems, p

table instrumentation, telecommunications and

automotive control. And more.

LY 6103 (P1O): Programmable

THE ADVANTAGES OF CMOS/LSI
IN P APPLICATIONS

Intersil’s IM6100 CMOS microcomputer family oper-
ates on a single +5 Volt power supply. Maximum
power dissipation of IM6100 CPU: 12.5 mW @Vcc =
5V. Compare that to the NMOS CPU: 750 mW to 1W.
And for uP-based systems, we support the IM6100
with a full range of intelligent CMOS peripherals:

interface element.
iM6102 (MEDIC) Memory exten- 4

'~ sion/DMA controller/ JYSg
N’ Interval timer.

i ‘i 20-bit input/output port. %

y §402/03 (UART): Universal :

asynchranous receiver/
transmitter.

.«; § (EPROM): 1K x 4 CMOS EPROM.
I -' §2 (ROM): 1K x 12 CMOS ROM.
IM65i (RAM): 64 x 12 CMOS RAM.
And; | ntersﬂ is the largest single supplier of CMOS
mem@o components... a complete family of CMOS

RAM’s and ROM’s. CMOS/LSI. At more than simply
competitive prices.

A COMPLETE
DEVELOPMENT SYSTEM.

Hardware: Intercept® I, a compact development sys-
tem with 4K words of memory and two high speed se-
rial I/O ports. Intercept® I, a modular development



commodity in this

mrealized potential.”

B Calvin Coolidge
1872-1933

IM6100 MICROCOMPUTER FAMILY
IM6101 IM6102
IM6103
PROGRAMMABLE MEMORY
INTERFACE EXTENSION/ PR AN
ELEMENT DMA/TIMER
iIM6100
CMOS
MICRO-
PROCESSOR
IM6603 IM6508/12/51
c%gﬁ)fm 1K x 4 1K x 1/64 x 12/256 x 4
CMOS EPROM CMOS RAMS
e 63 ol
CMOS ROM CMOS RAM
*AVAILABLE 4th QTR.. 1978

system expandable to 32K words of memory. Cut
development time up to 90% with the IFDOS Floppy
Disk Unit, a dual disk drive unit complete with Inter-
cept® I/II interface. Other hardware options include a
memory, wirewrap, extender and teletype relay mod-
ules. We also offer a tutorial system, Intercept® Jr.

LARGEST LIBRARY OF SOFTWARE.

The 1IM6100 instruction set is identical to the PDP*8/e.
That means you get an easy to use, easy to learn set
of memory reference, I/O, and operate instructions.
Plus, the largest standing library of user software.

WE HAVE A MICROCOMPUTER
FOR YOU. IN CMOS/LSI.

In fact, we have a whole system, IM6100-based. From
hardware to software. It’s ideal for self-contained or
battery backup applications. Hundreds of them. And
maybe you’ll realize your potential by realizing ours.
For complete information, call your Intersil Sales
Office, Franchised Distributor, or, return the coupon.

®PDP is a registered trademark of Digital Equipment Corp.
®Intercept is a registered trademark of Intersil Inc.

CALIFORNIA: Sunnyvale (408) 744-0618, Long Beach (213)
532-3544. COLORADO: Aurora (303) 750-7004 « FLORIDA:
Fort Lauderdale (305) 772-4122 « ILLINOIS: Hinsdale (312)
986-5303 + MASSACHUSETTS: Lexington (617) 861-6220 «
MINNESOTA: Minneapolis (612) 925-1844 + NEW JERSEY:
Englewood Cliffs (201) 567-5585 + OHIO: Dayton (513) 866-
7328 « TEXAS: Dallas (214) 387-0539 « CANADA: Brampton,
Ontario (416) 457-1253/55

r—————————————————————————————————l

INMMaIRSIIL

Digital Products-Microcomputers

10710 No. Tantau Ave,, Cupertino, CA 95014

Tel: (408) 996-5000 TWX 910 338-0171

(800) 538-7930 (outside California) £083178
Gentlemen,

I'm interested. Send me everything I'll need to know about

Intersil’'s CMOS microcomputer components.

— And please include your Calvin Coolidge poster.

Name

Company

Address

I City. State. Zip

Country




System 45:

Our friendly computer
could speed through your tough
technical problems...

if the boss would just get
finished with his.

He has problems, too. The versatile System 45, along with
HP-created management programs, can help him with forecasting,
project management, basic statistics —even payroll and
inventory control. He can also create and access departmental
data bases for administrative chores. But you won’t wait but a couple of
minutes because the System 45 is a speedy workhorse. When
it’s your turn, you, too, can take advantage of HP
programs for applications as diverse and as valuable as
differential equations, waveform analysis,
eigenvalues and eigenvectors, regression analysis, linear
equations and numerical integration to name a few.
You’ll get answers fast. System 45 will display
a 20 variable, 20 constraint linear programming
solution in under five minutes. And tackle
a Fast Fourier Transform of a set of a 1,024
full precision data points in less than a minute.
Anyone in your department can
easily create and run their own special
programs using System 45’s enhanced
BASIC language.
You can generate charts and
graphs, interface with your
instruments, add peripherals
for extra storage, input and output. You can
solve problems needing up to 62K bytes of

Waveform Analysis Regression Analysis Bar Chart



memory. Stated simply, System 45 is powerful, versatile and friendly: a
productive, cost-effective tool for practically everyone in your

department, even the boss. For brochures describing System 45
and the HP programs of interest to you, call the
HP Literature Center toll-free day or night. The
number is 1-800-821-7700, extension 302.
(In Missouri, call 1-800-892-7655, extension 302.)

HEWLETT ﬁ PACKARD

3400 E. Harmony Road, Fort Collins, Colorado 80521

For assistance call: Washington (301) 948-6370, Chicago (312)
255-9800, Atlanta (404) 955-1500, Los Angeles (213) B77-1282
Ask for Desktop Computer Sales Department.
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Active Filter Design
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Chips, SIPs, DIPs and discretes
for virtually any resistor need.

Allen-Bradley can satisfy most—if not all—of your fixed resistor needs. Networks and discretes.
Thin film, cermet and carbon composition. Standards where you expect customs. Customs
where you expect standards. Examples: Our |-DIP cermet networks are available in
542 stock configurations. Our discrete carbon composition resistors are avail-
able in custom high ohmic values to a million megohms in standard
%W and %W sizes. See your A-B distributor.

RESISTOR RESISTANCE POWER
TYPE RANGE RATING [OEERANCE L
Carbon 1 ohm to 100 megs W to 4W £5% 0 £20% Typically less than 250
Comp (custom to 1 million megs.) @ 70°C £l PPM/°C from 15°C to 75°C
e 10 0hms to 22.1 megs | 0.125Wto 0.5W | £0.5% and £1% |  +50 and £100 PPM/°C
Metal 0.25W @ 70°C o
Film 20 ohms to 375K ohms 0.1W @ 125°C +0.05% to £1% +10, 15, 25 PPM/°C
100 to 500 MW
1-DIPs 22 ohms to 1M ohms per resistO( L +1%, +2%, +5% +100 and +200 PPM/°C
Configuration A1W/lead to o

I-SIPs dependent 16W/lead +2% or £ () +200 PPM/°C

. 50 to 250 MW
Chips 1K ohm to 10 megs per resistor +0.01% +25 PPM/°C

Quality inthe best tradition.

ALLEN-BRADLEY

Milwaukee, Wisconsin 53204 £
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National 2-chip
codec set
hits market...

... as Motorola
prepares C-MOS
part for market

Canada to get
phone-line
video-text link

RCA developing
sapphire micros
for Air Force

British software
for ATE gear
in use at DEC

Electronics/August 31, 1978

Electronics newsletter

The verdict is in as far as National Semiconductor’s pulse-code-modulated
coder-decoder chips are concerned. For the past two years, National has
shipped samples of its monolithic single-channel two-chip set to some users
and large quantities (1,000 to 10,000 a month) to two telephone manufac-
turers. Now the company is offering its TP 3000 complementary-
mos/bipolar field-effect-transistor series from stock for $10 per set in
volume. Adhering to both u- and A-law code standards, both versions have
on-board 5-v references and feature a power-down capability. National is
claiming life expectancies of 20 to 40 years for the devices. Moreover,
look for National’s second-generation ics, such as single-chip codecs, by
the second quarter of 1979.

Meanwhile, Motorola will soon be shipping samples of its MOS codec. Its
bid to the telecom market for switching jobs, central offices, and private
automatic branch exchanges is a three-chip set: codec and five-pole
elliptic filter in c-Mos, and the subscriber loop interface circuit built with
bipolar technology and a few outboard parts. Features include pin-
switchable A- or u-law encoding, full analog and digital loopback testing,
and extremely low standby power: according to Motorola, the whole
system will dissipate less than 10 mw when the phone is on the hook.

Look for Bell Canada to set up North America’s first video-text informa-
tion service using two-way transmission via existing phone lines. Scheduled
for 1979, a pilot digital link will supply standard color home or business Tv
sets with news, entertainment, advertisements, and other special services at
speeds up to 1,200 bits/second. Similar systems exist in England and
France, but Bell Canada’s pilot project, unlike the British Viewdata, is not
a broadcast approach. No regular television channel is needed, and the set
functions only as a graphic terminal coupled to the phone lines. As for the
U. S., AT&T says that it plans no commercial test of such a system now.

RCA Corp. has found yet another believer in its silicon-on-sapphire technol-
ogy. The Air Force Materials Laboratory is funding rRCA’s Solid State
Technalogy Center to develop a family of radiation-hardened complemen-
tary-Mos-on-sapphire devices based on a high-performance 8-bit slice
microprocessor. The family will be able to emulate existing microcomput-
ers, such as 8080- and 2900-based systems, and other widely used
computers, among these the PDP-11 and AN/UYK-20, as well as custom
designs. A spokesman at the Air Force lab at Wright-Patterson Air Force
Base in Ohio says the service wants to be able to implement these
computers with a minimum number of radiation-hardened chips and that
C-M0s/s0s technology offers the needed speed and power performance.

Chalk up a major software coup to the English software firm Warren
Point Ltd.: its Atlas compiler for automatic test equipment will be used by
Digital Equipment Corp. of Maynard, Mass. Called MicA (machine-
independent compiler for Atlas), the package will be on equipment shown
at Wescon (see p. 156). It is written in Coral high-level language; thus
routines in Atlas (the international ATE language) can be compiled readily
to run on almost any computer-controlled automatic test system. Further-
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'JUST A TREE

... 1 bought the
years of time it
took to grow.

And when you buy a CRT display
module from Motorola, you get
the years of time and experience
it took us to grow . ..

The years of development engineer-

ing and direct contact with OEM

terminal manufacturers that it took

to grow more than 65 current modeis
. choices of CRT size,

character density, scan frequency,

type of drive, specifications

quality, and price . . .

The years of investment and deter-
3 mination that it took to grow our

; manufacturing operation from
ground zero to a smooth-running
production facility . . .

The years of careful component
evaluation, quality control, life
testing and field experience it took to
grow a solid, and justified, OEM
confidence in our CRT modules . . .

The years of experience that comes
from growing up serving the

display terminal industry. You benefit
from experience . . . our experience.

Call the sales office in your area:
Sunnyvale, California (408) 744-1277
Tustin, California (714) 838-5621
Carol Stream, lllinois (312) 690-1400
Dallas, Texas (214) 233-2006
Satlem, New Hampshire (603) 898-5921
Shrewsbury, New Jersey (201) 544-9541
Baitimore, Maryland (301) 821-0062

Overseas, ask for International Sales

Manager, Carol Stream, lllinois
(312) 690-1400.

Model M4408
15", 132 x 46 format
6072 characters

o

4
L h e FohNE s \r"a} "‘\ %

BENEFIT FROM EXPERIENCE ... OURS ..z

1920 characters

M MOTOROLA INC. Data Products 4sse. North Ave., Carol Stream, Illinois 60187
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Electronics review

Significant developments in technotogy and business

Integrated device
promises to perform

optical-receiver functions

Experimental Bell Laboratories
chip, fabricated on lithium
niobate, should work as filter,
coupler, switch, modulator

If electronic systems operating at
microwave and millimeter-wave fre-
quencies can be fabricated in minute
pieces of silicon and gallium arse-
nide, then it seems likely something
similar can be done at the much
higher frequencies of light. Re-
searchers looking into such inte-
grated-optics devices have been deal-
ing with this question for some years
now. In one of the latest develop-
ments, it appears that Bell Laborato-
ries may have an important part of
the answer.

R.V. Schmidt and R.C. Alter-
ness, researchers at Bell Labs’
Holmdel, N. J., facility, have devel-
oped a device on a piece of lithium
niobate that appears able to perform
the four major functions found in a
radio receiver—filtering, coupling,
switching, and modulation. Unlike a
radio, it operates at light wave-
lengths ranging in the red spectrum
from 5,800 to 6,300 angstroms.

In integrated-optics devices, the
four functions are usually performed
separately. But Bell Labs, taking a
basic coupled-line filter and careful-
ly analyzing the mathematical equa-
tions governing its light-propagating
characteristics, thinks it can obtain
multiple functions.

Tuning. “So far, we've only had
time to work with tuning the filter,
and we found we could tune it over
several hundreds of angstroms,” says
Schmidt. “It had a tuning rate of
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110 angstroms per volt and yielded a
normalized 0.55 bandwidth per volt,
decent enough figures for a bandpass
filter in a fiber-optic system. Only
about a *2-v variable supply was
needed for this.

“We'll be checking out more of
the filtering, coupling, switching,
and modulation characteristics over
the next few months,” he continues.
“Right now, it all seems feasible. For
example, the filter bandwidth can
probably be lower than its present
200 angstroms. In fact, filters with
bandwidths as narrow as 50 ang-
stroms might be possible for lithium-
niobate devices. If greater differ-
ences between the substrate and
waveguide refractive indices are got-
ten, even narrower bandwidths
might be obtainable.”

In one 200-angstrom version of
the filter, sidelobe levels of about 4%

were achieved with a peak response
of about 75%. No tuning voltage was
applied, and examination of the
frequency response was limited to
the tunability of the dye laser used
as a light generator.

Physically, the filter device is a
very simple affair. It consists basi-
cally of a pair of closely coupled
strip waveguides made of titanium
diffused along one of the axes of the
lithium niobate. This is a standard
way to make such parts as an inte-
grated optical filter or coupler. How-
ever, Schmidt and Alterness modi-
fied and adjusted the device on the
basis of their mathematical analysis.

One titanium waveguide line is 1.5
micrometers wide, the other 3 um.
The interaction distance, or the
length over which the coupled lines
interact, is fixed at 1.5 centimeters.
After these lines were deposited, the
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Versatile. Bell Labs has added split electrodes to pair of closely coupled light waveguides.
Voltages applied to the electrodes allow fine control over the device's optical properties.
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Bell Labs researchers added a pair of
split aluminum electrodes on top of
the lines to afford fine control over
the optical properties of the wave-
guides and the lithium-niobate sub-
strate. The four receiver functions
result from this structure.

Variable. For example, when light
is introduced along waveguide 1 in
the figure, the bandpass characteris-
tic of the filter, caused by the
coupling between the two guides, can
be varied by varying the voltages on
one or both sets of electrodes. The
second function, coupling between
line 1 and line 2, is basically set by
the dimensions of the device but is
finely adjustable by the electrode
voltages.

The device acts as a switch or
modulator when the electrode volt-
ages are varied to alter the percent-
age of energy coupled from one line
to another; adjusting the voltage at a
particular rate means the energy in
one of the lines is being modulated at
that rate. It is also possible, by feed-
ing energy at different wavelengths
to both lines, to multiplex or demul-
tiplex: energy from one line moves to
the other. a

Microcomputers

Motorola system
does well, quietly

Slipping almost unnoticed into the
market for low-end stand-alone mi-
crocomputers for original-equipment
manufacturers is a new entry, but
one that carries an old-line name:
Motorola Inc.’s Semiconductor
Products Group. Despite the lack of
fanfare, the Exor 68, referred to as a
“multifunction display-oriented mi-
crocomputer system,” seems to be
doing very well. Motorola says it has
sold 1,000 units since early this year
and could have sold more except that
first call on its components goes to
other Motorola operations.

Off the shelf. Motorola assembles its Exor
68 microcomputer, shown with several
keyboard possibilities, from modules being
built for 6800 and other OEM customers.
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Also holding sales down is Motor-
ola’s reluctance to beat the drum for
its new computer too loudly. lts top
management is so touchy about sell-
ing systems competing with its semi-
conductor customers that company
officials would not talk about the
microcomputer until recently.

“We put together a pretty attrac-
tive little computer, all from stan-
dard parts, that we could make
money with,” says marketing man-
ager L.C. Hevle. Buyers have
flocked to Motorola’s door, he says,
mostly on the basis of word-of-
mouth information.

The machine is put together by
Motorola’s Microsystems operation
in Phoenix from standard modules
that go into various versions of the
company’s Exorciser microprocessor
development system, and from Mi-
cromodule printed-circuit boards
sold to OEM customers for expanding
6800 microprocessors. “It’s part of
our modular building-block concept,
built entirely out of off-the-shelf
components,” explains Hevle.

A basic Exor 68, he says, includes
a cathode-ray-tube terminal, key-
board, 6800-based central processing
unit, and about 2 kilobytes of memo-
ry for display and 2 kilobytes for a
minimum operating program. With
a power supply, these parts are pack-

aged in a card cage with room for
eight plug-in boards for memory,
input/output, or data communica-
tions. The system operates with
high-level languages (including Ba-
sic, Fortran, and Cobol) and has
such options as a disk operating
system and printer.

Though these elements are hardly
unique, the microcomputer’s attrac-
tion is twofold: it is a complete
system in a standard package, easing
the customers’ selection problems,
and it is cheap. It sells for less than
$4,000; in 100-unit quantities, at
$1,700 to $1,800.

Motorola got into the small com-
puters almost as an afterthought,
admits Hevle, who was a founder of
the Microsystems unit four years
ago. The charter of this branch of
the Integrated Circuits division is to
furnish support equipment for users
of Motorola semiconductor products.

But in the last year, Microsys-
tems’ management, largely comput-
er people rather than semiconductor-
oriented, came to recognize they had
what it took to fill a void in the
low-end OEM computer field. They
could put together a flexible system,
that was capable of expansion,
microprogrammable, and priced be-
low $5,000. Expanded facilities in
Motorola’s Mesa, Ariz., plant should
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boost production of the machine in
several months, Hevle says.

A user. Confirming advantages of
the Exor 68 from a user view is
Thomas F. Fisher, chief engineer of
Lordel Manufacturing Co., which
employs the Motorola unit as clus-
tered distributed-processing termi-
nals in repair-service systems it
builds for telephone-company cen-
tral offices. “It’s a very competent
system and priced so that a small
company can afford it,”” he says.

Fisher’s company, located in Mon-
rovia, Calif., is a division of Reliance
Electric Co., Cleveland. In its
$45,000 systems, Lordel beefs up the
Exor 68 with up to 32 kilobytes of
random-access memory and a mini-
floppy disk, pushing the cost to
almost $8,000 each. “But we talked

to minicomputer companies, and for

the minimum unit they started talk-
ing $10,000 and went up fast,” Fish-
er says.

The question of Motorola’s future
in the small-computer business has
yet to be answered. Motorola’s reluc-
tance to compete with customers
could act as a brake on growth. In
fact, an inquiry to Motorola corpo-
rate officials about plans for the
Exor 68 program elicits the reply,
“We're not going into the computer
business.”

Two sources have
new, smaller boards

Engineers who cannot use a prepack-
aged microcomputer system such as
Motorola’s can take one of two
courses: buy preassembled and
tested microcomputer boards that
may have more power and hardware
than they need; or spend lots of time
and money custom-designing a mi-
crocomputer system.

Enter a new team of collaborators:
Mostek Corp., perhaps the leader in
semiconductor memory technology,
and Pro-Log Corp., Monterey,
Calif.,, which has been making a
name for itself as a builder of micro-
computer boards. At the Wescon
show next month, they will be exhib-
iting a set of boards that offers a
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middle course: a family of physically
the smallest microcomputer boards,
yet one that can be expanded to meet
the user’s requirements. And it is
available from two sources, hardly
ever the case when board systems
are announced.

The result could be much cheaper
systems because the designer need
not buy the bells and whistles that
may be on the larger boards yet may
not be needed, says Harold Webb, a
systems product marketing engineer
with Mostek in Carrollton, Texas.
The boards in the STD (for stan-
dard) bus system measure 472 by
6Y2 inches (current board families
like the Intel SBC, measure 6% by
12 inches). Also, with only 56 signal
lines, including 8 data and 16
address lines, each board needs only
a single edge connector, as opposed
to the pair that are often needed.

Besides the cost advantage of
having only a single, smaller con-
nector, Webb says that *“‘the smaller
modules making up the system will
have less functions on board, allow-
ing the designer to pick and choose
from boards that are really needed —
as for example, for a system that’s
all input/output or all memory.”

At Wescon, Mostek will be unveil-
ing a central processing unit board,
three random-access memory cards,
an erasable programmable read-only
memory plus universal asynchronous
receiver/transmitter board, a serial
input/output board, and a parallel
170 board. Pro-Log will be showing
similar equipment.

Mostek’s cpPU board, which is
called the MDX CPU-I1, contains
the Z80 processor and will sell for
$210 in quantities of 25. The three
RAM boards come in sizes of 8, 16,
and 32 kilobytes and are priced in
25-piece lots at $223, $275, and
$506, respectively. Standard speed is
2.5 megahertz and, with the excep-
tion of the 8-k RAM card, all the
boards will have a 4-MHz option.

An evaluation kit called the
MDX-Proto will contain a cPU
board, an 8-k RAM board, an eras-
able-PROM/UART board, plus a wire-
wrap and extender card. It will cost
$1,095 in single-unit quantities,
without power supply.
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For the compu.'ter to be successful,
analog boards to interface with the
real world are needed. Data Transla-
tion Inc., Natick, Mass., is at work
to provide this missing link. It will be
announcing eight different analog
boards to mate' with the STD bus
“around the Wescon time frame,”
according to the firm’s president,
Fred Molinari.

The DT 2720 series will include
two analog output boards, three
analog input Iboards, and three
expansion boards. One of each
comes in an isolated version to reject
250 volts of noise—particularly im-
portant for industrial uses.

Molinari is convinced the new bus
and boards will be a success. “A
simple thing like size can stand in
the way,” he says. “And,” he smiles,
“there’s that immediate cooperative
second-source factor.” O

Packaging & production

|
Intel, 3M develop
new 64-pin carrier

Intel Corp. ig going it alone again
just as it did last year, when it struck
out on its own with the pinouts for
its 16-k read-only memory. This
time, concerned with mounting
large-scale-integrated microproces-
sor chips on ll)rinted-circuit boards, it

In place. Most,visible on Intel's new 64-pin
package is the shiny metal clip that holds
chip carrier upside down in socket.
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has come up with a 64-pin quad in-
line package that is smaller and
cheaper than a dual in-line package
with the same number of pins.

With the new Quip package, as it
is called, Intel and 3M Co., with
whom it developed the unit, are
going against the recommendations
of the Joint Electron Device Engi-
neering Council—in particular,
those of Jedec’s JC-11.3.1 commit-
tee on LSI package standards. The
council meets this month to consider
accepting these recommendations.

Five types. In March 1976, the
committee proposed a family of five
types of chip carriers, furnished with
or without leads, and made of
ceramic, epoxy glass, or plastic. The
plan is for the carriers to have
anywhere from 20 to 156 leads, and
they all are to fit on a standard
50-mil-spaced printed-circuit-board
footprint [Electronics, March 17,
1977, p. 81]. So far, the largest
available chip carrier that is built to
the Jedec specs is a four-sided design
with 17 pins on a side. Besides
having four more pins than the new
Quip, this carrier is smaller, occupy-
ing only 1.4 square inches versus the
Quip’s 2.1 in.2 (The conventional 64-
pin DIP measures 3.5 in.?)

But there are practical drawbacks
to applying Jedec’s 68-pin carrier
that Intel and 3M are trying to over-
come, according to William Lattin,
engineering manager for Intel at its
Aloha, Ore., design facility. For one
thing, only two of the five Jedec
types are available —leadless ceram-
ic carriers made by 3M, Kyocera,
and others. Of even more conrcern to
Intel is that these carriers cannot
now be readily mounted on a pc
board. This is because they require
either a separate socket or a set of
substrate clips, and these are still not
available. In fact, they are only in
the developmental stage at AMP Inc.
and in the prototype stage at Berg
Electronics Inc.

The new Quip, on the other hand,
will be in production at 3M in Octo-
ber and will solve any mrunting
problem because it will come with its
own socket. Lattin says that Intel
will be introducing a device using the
new design this year, and 3M, which
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Components. Square, 68-pin Jedec chip carrier {left) contrasts with intel's 64-pin design.
Intel's rectangular chip carrier, its lid (black square) covering the chip cavity, is meant to flip
over into the socket (top). Device contacts at socket's sides remain exposed for test.

says a large unnamed systems house
also will be employing the Quip, will
try to sell it to other chipmakers, too.
At an estimated 14.5¢ for package
and socket, it is competitively priced
with 64-pin pIPs which typically cost
about 16.8¢ for package and socket.

Quip has three main parts—a
ceramic substrate with a chip-hold-
ing cavity, a keyed socket with four
rows of pins in which the substrate is
mounted cavity downward, and a
metal clip that holds the substrate
and socket together. (There is also a
lid that fits over the cavity.)

“In our Quip we have made the
packaged chip easier to test than
with the Jedec design, because we
run out extra contacts across the top
of the substrate so it can be probed
from the top, while it is still plugged
into the circuit board,” says Lattin.
“This has not been available with
any other IC package.” _

In addition, the new package is
built so its chip-holding substrate
can easily be removed and replaced
by a new substrate for diagnostic
purposes. And since this package is
aimed directly at microprocessor
applications, an emulator cable can
be plugged into the socket in place of

the substrate. Again, this is done
while the socket remains soldered to
the board.

Other features of the new Quip
include a low 35°C-per-watt thermal
resistance that allows it to dissipate
more than 2 w in still air and not
exceed the 170°C maximum permit-
ted junction temperature within the
chip. Its cavity is 0.4 in. on a side;
the Jedec design however, can have a
cavity measuring 0.6 in. on a side,
according to Dan Amey of Sperry
Univac, Blue Bell, Pa., who heads
the Jedec committee. Lead resist-
ance and capacitance are 0.3 ohm
and 3 picofarads respectively, com-
parable to the Jedec specs.

Companies

Surprised Mostek
seeks Inmos halt

At abouf the same time this summer
that Mostek Corp., Carrollton, Tex-
as, was launching a new employee-
recruiting campaign with tee shirts,
posters, billboards, and even a
brightly colored hot-air balloon,
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there was apparently some recruiting
of another, quieter kind going on
within the Mostek ranks.

“We were taken by surprise,” said
a stern-faced L.J. Sevin, Mostek
board chairman and chief executive
officer, following the successive re-
signations of five key Mostek em-
ployees to join Inmos Ltd., the newly
formed British-backed semiconduc-
tor firm [Electronics, Aug. 3, p. 42].

The company wasted little time in
responding, however. After three of
the five took their leave on Aug. 9,
Mostek was in Federal court next
day filing a lawsuit charging Inmos,
the five former employees, and Brit-
ain’s National Enterprise Board with
conspiring to misappropriate Mostek
trade secrets. Richard L. Petritz, a
one-time Mostek president who is a
cofounder and president of the
English firm, was also named a
defendant.

Too familiar. According to the
suit filed in U.S. District Court in
Dallas, former Mostek employees
Paul R. Schroeder, Ward Parkinson,
Dennis Wilson, Dave Wooten, and
Doug Pittman are intimately famil-
iar with proprietary Mostek design,
processing, and business information
on, among other things, the compa-
ny’s 64-k random-access memory
(planned for introduction next year)
and a single-chip microcomputer on
which Schroeder had been working.
When formation of Inmos was
anounced in July with more than
$40 million in start-up funds, plans
to develop and produce a 64-K RAM,
as well as a microcomputer, were
specifically mentioned.

At Mostek, Sevin says efforts are
under way to “‘cover the gaps” in the
memory group left by the depar-
tures. Introduction of the company’s
64-k RAM, which had been planned
as “a New Year’s present for the
world,” may be delayed slightly, but
“only a few weeks” at the most, he
says. Some projects involving new
Mostek static RAM products will be
delayed several months.

Sevin charges: “There are strong
indications that [the formation of
Inmos] is a move to rip off Mostek,
expropriate its technology, and de-
liver it over to the British govern-
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Tough talk. Mostek's L. J. Sevin says Inmos
is out to rip off his technology and deliver it
to the British government.

ment.” Inmos plans to “make exact-
ly the same products we’re planning
to make next year,” he continues.
“What else can you conclude? They
took key people right out of the main
product area of our company.”

The unexpected resignation on
June 9 of Schroeder, who was the
first of the five employees to go, was
the “first inkling we had that [the
Inmos venture] would involve any of
our people,” Sevin says. Schroeder,
considered a leading expert in mem-
ory design, had been with Mostek
since 1974 and headed up the memo-
ry design group until April 10.

Secrets. The Texas firm also alleg-
es that Pittman, on the day before he
resigned, “approached the chief pro-
cess-development engineer and eli-
cited from him all of the details
relating to Mostek’s highly propri-
etary and confidential photomasking
process.” According to industry ob-
servers, a weakness in the Inmos
plan has been a lack of top-notch
personnel with processing back-
ground or expertise in electron-
beam-system technology.

Mostek is seeking a permanent
injunction, prohibiting the use or
dissemination of proprietary Mostek
information or the acceptance of
such information by Inmos or the
NEB. The company also wants to
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permanently enjoin Inmos from hir-
ing away any present Mostek em-
ployees and is also asking for treble
damages in an unspecified amount
under Federal antitrust laws.

For their part, Inmos officials in
Dallas remained mum shortly after
the suit was filed. The company has
said it hopes to have a U.S. pilot
plant in operation within six months
to a year and ’volume production
under way in a plant in the United
Kingdom by 1981. “We just don’t
want to make any comments at this
stage on this whole matter,”
Schroeder says. “We feel as if
anything -we say at this stage would
exacerbate the situation.”

Likewise in London, a British offi-
cial would say only that “the NEB
can confirm that it would not be its
policy to countenance the improper
use by Inmos of trade secrets and
proprietary inf(;irmation.” d

Government

New law to ease
Customs,hassles

Legislation créating a new customs
law, expected to pass Congress soon
and go into qﬁect early next year,
promises to make life easier for elec-
tronics companies importing equip-
ment and material or bringing in
their products from offshore assem-
bly plants. Besides simplifying pa-
perwork, H.R. 8149, the Customs
Procedural Reform Act, would re-
move the threat of heavy penalties
and expensive litigation for compa-
nies disputing the amount of duty
they owe theyU. S. Customs Service,
especially om value-added offshore
products.

Procedure. Under the present law,
passed in 1930, the Customs Service
feels compelled to assess fines equal-
ing the full domestic retail value of
shipments in dispute, even though
the real issue is the duty owed, which
is much less. This means, for exam-
ple, that a disagreement over duty on
an item worth only $100 on an
invoice could lead to fines equaling
the domestic retail value of the

?
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Another problem

Wait before relaxing in relief
about the softer customs bill,
lawyers John Rode and Leonard
Bernstein told an American Elec-
tronics Association briefing this
month. A proposed criminal re-
form act now in Congress could
have a chilling effect on any
gains, said the pair from Rode
and Qualey, a New York law firm.

Whereas current criminal law
carries @ maximum penalty of
$5,000 and/or five years in jail
for falsely entering goods, the
proposed section 1411 on smug-
gling provides steeper penalties.
For example, if the object’s value
or duty exceeds $500, a violator
would be subject to a $100,000
fine and/or five years in prison,
and an organization could get a
$500,000 fine.

entire shipment, even if it is worth
$100,000, explains an executive at
Advanced Micro Devices Inc., Sun-
nyvale, Calif. And the penalty could
be applied to all shipments where
such disagreement arises.

If Customs suspects a discrepan-
cy, its agents investigate a compa-
ny’s books to derive a ‘““constructed
value” of the shipments questioned
and then levy a duty on that value. If
a “significant difference” exists be-
tween the two duty figures, the
service assesses a fine.

But, as the AMD executive relates,
companies seldom know how the
Customs Service derives ‘‘con-
structed value™ and “significant dif-
ference.” By being cooperative and
pleading simple error, companies
often get the fine knocked down to
only a multiple of the lost duty. Fail-
ing that, they can appeal only the
violation—but not the fine—in the
courts, in a rare diversion from U. S.
due-process laws. Hefty fines for
negligence cannot now be appealed.

Changes. The new bill eases the
strain in several ways. For the first
time, it distinguishes between out-
right fraud and negligence and
assesses penalties accordingly. Al-
though outright fraud still carries
the old penalty of full domestic retail
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value, simple negligence is penalized
only with fines up to twice the loss of
duty. A new category, gross negli-
gence, carries a fine of only up to
four times the loss of duty. More-
over, a company unhappy about its
dealings with Customs can appeal
both the alleged violation and the
amount of the penalty.

“Customs is always a hassle,”
declares an executive with Signetics
Inc., also in Sunnyvale, in a senti-
ment echoed by others. For one
thing, the Customs Service does not
tell how companies should calculate
their offshore costs, and it often
changes its mind on rules, the AMD
exccutive says. He does admit that
sometimes the importing companies
do not always follow the accounting
processes that the Customs Service
has approved.

To underscore the hassles of the
current law, one executive recounts
the plight of a U. S. company whose
Hong Kong plant substituted Far
East gold wire for U.S. gold wire
without declaring it in some of the 5
million devices brought in each
month. Customs, in examining three
devices in one shipment, discovered
one with the overseas wire. The
Government slapped a $16 million
fine on the entire shipment.

Such import problems get com-
plex when “a company’s offshore
plant is buying materials from three
or four countries, assembling them,
and bringing in products with 350
parts,” says James Whittaker, asso-
ciate manager of government opera-
tions, American Electronics Associa-
tion, Palo Alto, Calif. The associa-
tion has been fighting for customs
reform for four years. “The whole
point of the new act is to give the
importer his day in court,” says the
AMD executive. “I'm optimistic.” O

Solid state

Demand for LS|
brings test crunch

The growing demand for reliable
large-scale integrated circuits is
starting to cause a crunch on the

testing capabilities of both IC ven-
dors and independent IC testing
houses. Rather than play field-
service roulette, most users are
depending on the vendor and the
independents to weed out the 30,000
out of every million 1Cs likely to fail
within the first year.

At present, weeding them out
involves a long burn-in that ages the
Ics rapidly by operating them in a
chamber at 70°C for four days and
then testing them and throwing out
the failures. “At present demand,
vendors and testers are barely keep-
ing up,” says Gary Voget, president
of Microtest Systems Inc. “Forecasts
of future demand are forcing them
to seek faster methods.”

Surge coming. Fueling demand
are the computer and instrument
makers, but the needs of the tele-
communications and automotive in-
dustries are expected to swell consid-
erably within the next two years, he
says. “Domestic automotive manu-
facturers are cranking out 10 million
new cars a year, and it’s no secret
that they are designing in LSI elec-
tronics for many 1980 models.”

Microtest, a Sunnyvale, Calif.,
independent testing house and man-
ufacturer of burn-in systems, is
already doing life tests on LsI circuit-
ry for General Motors, Delco, West-
ern Electric, and Bell Laboratories,
Voget says.

To handle the expected flood,
Microtest and other testing houses
are developing faster burn-in"and
testing methods. One time-trimming
technique tests the Ics functionally
while they are still hot, instead of
afterward in a separate operation.
By combining a microcomputer-
controlled combination oven and
functional tester, Microtest has
come up with a system to do that.

Commercial versions of these sys-
tems, two of which have been deliv-
ered, are the testing industry’s first,
Voget believes. They eliminate the
extra time needed to unload the
oven’s trays, load the tester’s device
handlers, and test the chips.

To speed up functional testing
itself both before and after aging,
manufacturers of device testers are
squeezing as much testing speed as
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|/0 Terminals — Month-To-Month

CONTINENTAL RESOURCES
o ; has the world’s largest inventory of
computer peripherals ready to fill
your rental needs. CRT’s,
teleprinters, portable data ter-
minals, and the latest model of
data monitors from such top
manufacturers as DEC, Lear
Siegler, Texas Instruments,
Teletype™, Hewlett-Packard, and
Spectron. All are available for
weekly, monthly or yearly rental.
CONTINENTAL is geared to res-
pond and support your peak loads,
crash programs, or emergency re-
quirements. With nationwide inven-
tory and service centers, staffed
with more than 100 professionals,
we can provide you with the equip-
ment and service you need, when
you need it, and for as long as you
want it.

Rent with confidence from CONTINENTAL! You’re backed b!{:
¢ top manutacturers
¢ immediate availability
e one monthly charge
¢ in-house service
¢ no down time

CALL CONTINENTAL’s nearest inventory center now. Find out how you can rent these
CRT’s, teleprinters, portable data terminals, and data monitors for a week, a month, or a year.

== I
CONTINENTAL RESOURCES,INC.
—= ? 1]
{ @—:L @ 175 MIDDLESEX TPK., BEDFORD, MA, 017?0

Inventory Centers: Boston, MA (617) 275-0850, New York, NY (212) 695-3206, Long Island, NY (516) 752-1622,
Philadelphia, PA (609) 234-5100, Scotch Plains, NJ (201) 654-6900, Baltimore, MD (301) 948-4310,
, Washington, DC (301) 948-4310, Atlanta, GA 800-638-4050, Fort Lauderdale, FL 800:638-4050,
Chicago, IL (312) 439-4700, Dayton, OH 800-323-9656, Houston, TX 800-323-9656, Seattle, WA (408) 2499870,
Santa Clara, CA (408) 249-9870, Los Angeles, CA (213) 638-0454, Santa Barbara, CA (805) 653-1696,
Costa Mesa, CA (714) 540-6566, San Diego, CA (714) 292-0750.
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they can from their testers and
designing for simultaneous tests.
Last year, for example, Fairchild
Camera & Instrument Corp.’s Xin-
com Tester division introduced a
quad test head handling four ran-
dom-access-memory chips at a time.

Failure modes. Other methods for
saving time are related to the causes
of 1C failures— problems with metal-
ization, contamination, or oxides. A
method Microtest uses to quickly
flush out failures created by thin
oxides—by far the greatest cause of
the “infant mortality” in n-channel
metal-oxide-semiconductor LSI
chips, Voget explains—is to increase
the differential voltage between Vpp,
the drain supply voltage, and Vg,
the negative substrate bias supply
voltage, from the nominal 17 volts to
25 v. Under these voltage conditions,
the four-day burn-in can be reduced
to a single day, he claims. The
triple-supply n-Mos ics are still the
most widely used for memories and
MICroprocessors.

*“For now, we know we can reduce
to one fourth the burn-in time and
still expose the major contributory
failure mechapism,” he says. Before
committing themselves to this proce-
dure, Microtest’s researchers ran
tests against control lots and com-
pared any shifts in device character-
istic curves (called “schmoo” plots)
between the control group with its
nominal differential voltage and the
voltage-stressed group. “Had there
been differences, it would have indi-
cated that we were overstressing
those parts,” Voget says, “but there
were none of significance.” O

Marlt_lme

Mississippi to get
new comm system

As America’s weekend sailors con-
tinue to multiply, so does the conges-
tion on the five radio channels they
must now share with commercial
shippers on inland waterways. They
are finding the 50-kilohertz-wide
very-high-frequency duplex channels
busy one third of the time on the

48

News briefs

Mitsubishi announces IBM-compatible computers

In what may be seen as a pre-announcement to beat all pre-announcements,
Sadakazu Shindo, president of Japan’s Mitsubishi Electric Corp., says the
company expects to complete development of a line of IBM-compatibie
computers in 1983.

The plans are not concrete enough for Shindo to say exactly what models
in the IBM line the Mitsubishi machines will emulate or whether the line will
extend to more powerful systems. The company does admit, however, that it
will increase its efforts in the computer field.

When the new computers are ready, Mitsubishi will be joining two other
Japanese companies in the increasingly competitive IBM-compatible market-
place. Fujitsu Ltd. currently makes the M-180-Il computer, which is roughly
equivalent to IBM's System/370 model 158, and is both a supplier to and an
investor in Amdahi Corp. of Sunnyvale, Calif. An IBM 3031- and 3032~com-
patible computer is manufactured by Hitachi Ltd., which sells it to itel, San
Francisco for sale in the U. S. as the Advanced System/6.

The three companies are partners in Japan's Computer Development
Laboratories Ltd. and participate in the VLSI Technology Research Associa-
tion. Since the aim of both projects is closer hardware resemblance between
software-compatible computers made by Fujitsu and Hitachi, it is very
possible that Mitsubishi will also use similar semiconductor technology.

Color TV imports fall, exports soar

U. S. unit imports of color television receivers declined 2.4% to 660,699 in
the second quarter and 5.4% to 1,212,522 in the first half of 1978,
compared with the same periods a year ago, according to statistics from the
Electronic Industries Association in Washington, D. C. In sharp contrast, unit
exports of color TV sets increased 245.8% to 100,637 and 210.6% to
161,512 in the second quarter and first half of 1978, respectively.

U. S. hits Spectra-Physics with antitrust suit

The U. 8. Justice Department has hit Spectra-Physics Inc. with an antitrust
suit, charging that the Mountain View, Calif., company’s 1976 acquisition of
Laserplane Corp., Dayton, Ohio, gives it a 47% share of the emerging
construction laser market. The suit seeks to force Spectra-Physics to divest
itself of Laserplane, for which it paid $4.7 million. Worried that four compa-
nies have about 90% of the domestic construction and machine control
markets, the U. S. says that Spectra-Physics was already the largest supplier
of construction lasers with 24% of the market and Laserplane had about
23%. The company says the acquisition was lawful and will defend it.

average, and even more so on
summer weekends and holidays.

Marad is paying $500,000 to a
new private agency that has been

To relieve the communications
congestion, the Commerce Depart-
ment’s Maritime Administration,
which is responsible for inland
waterways, is turning its attention
first to the Mississippi River. Marad,
as it is called, has a twofold plan. It
wants to move commercial shippers
from vhf maritime channels 24
through 28 to channels 84 through
87, which are currently unassigned
there. Concurrently, it wants to
implement a new automated com-
munications system that would re-
duce congestion and also ensure the
channels will conserve spectrum.

organized to operate the commercial
system, much as Aeronautical Radio
Inc. provides mobile aeronautical
services to the nation’s airlines.
Formed by 16 Mississippi barge-
towing companies, Watercom, for
Waterways Communications Inc.,
will also contribute $500,000 to the
cost of the initial system design and
development.

Design study. Watercom is al-
ready paying about $100,000 to
Ohio’s Lorain Electronics Corp. for
a study to be completed in October.
The effort will identify shore-station
sites for radio relays and intercon-
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The top prize is a Model VCT200 RCA SelectaVision video cassette
recorder with 4-hour continuous recording capability, remote pause
control and tape counter with memory. The top ten winning entries will
receive a Computime 2000 Digital Clock with six digit LED display and
solid state circuitry. First 500 entrants will receive a desk model
Digi-thermometer.

THE RULES: All entries must be completed on this entry form and each question must be
answered in full. Only one entry per person will be accepted. Entries must be postmarked
no later than October 15, 1978. Receipt of all entries will be acknowledged.

Contest is open to all U.S. residents over 21 years of age. except employees and their 4
families of Faultfinders, Inc.. its advertising agencies, and persons presently
employed by manufacturers of in-circuit test equipment,

All prizes will be awarded and winners will be announced in an advertisement
in this publication within 90 days of the prize awards. In case of ties, winners
will be selected by drawing. Liability for taxes is the sole responsibility
of individual winners

Contest is void where prohibited or restricted by law.

You want automatic test equipment that will help maintain high yields of
good boards at low cost. You want systems that will pinpoint faults and
make them easy to identify and repair. You want low-cost, flexible software
that lets you edit, adapt and expand without penalty as your production or
state-of-the-art changes occur. And you want dependable, easily stored
and easily handled test fixtures to interface with each of your ATE sys:ems.
Faultfinders ATE systems deliver what you want.

For volume production testing of complex digital and hybrid PCB's, the
FF303 and FF303D computer-based in-circuit test systems deliver test
performance at a confidence level that can eliminate a high percentage of
costly functional tests.

You'll get similar performance from the FF101C, when you're testing
smaller hybrid boards and boards with a higher ratio of aralog
components.

Inspection testing of bareboards, backplanes and wiring harness is the job
for the self-programming FF200 Series shorts and centinuity testers
designed to give you high throughput at low cost.

Faultfinders Thinline™ and Standardline™ fixtures increase the
cost-effectiveness of every Faultfinders test system by providing the most
compatible interface, ease of operation and lowest cost for modification.

The best test of Faultfinders test systems is to see them in action at our
home office or at the Faultfinders Test Center nearest you. Call or write to
arrange a demonstration and to learn what Faultfinders test systems can
do for you.

L°E°F FAULTFINDERS
15 Avis Drive, Latham,N.Y. 12110/ (518) 783-3600
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Mail completed entry to TEST TEST, Faultfinders Inc., 15 Avis Drive, Latham, N.Y. 12110

NAME TITLE
COMPANY

ADDRESS

CITY STATE

Zip TELEPHONE

. What are some advantages to using a high-level language
such as BASIC for the in-circuit testing application? Check
only those that are true.

[J BASIC is an interpreter, which allows test code editing and
easy program debug.

[] Expansion of the BASIC syntax to incorporate in-circuit test
program commands permits fault isolation tests to be
written in a flexible programming environment.

[J BASIC offers the advantages of branching and sub-routine
implementation. Branching allows the test sequence to
proceed according to test results, and subroutines are
especially useful for implementing in-circuit digital tests.

[J Arithmetic calculations may be performed on the test
measurements.

Problem: Measure the resistance of R1 with two other
resistors in parallel. If an ohmmeter were connected to X and
Y, what would the measured resistance be?

(5K [J66K [(167K  [J15K

10K 4 7 10Ka

Q. T OJF

When an automatic in-circuit test system is installed, the PCB

inspection and testing sequence typically follows this pattern:
Manual inspection (cosmetic repair), In-circuit fault isolation,
Fault repair, Final test.

Q. "BASIC" refers to:
[J An operating system.
[J A task scheduler.
[] A software assembler.
[ A high-level application language.

Q. Automatic Program Generation for an
in-circuit test system refers to:

[J A diagnostic program library.

[ A program to generate test statements
using a circuit data set as input.

[ Brute force programming.

[1On-line program generation.

In-circuit test systems utilize a unique approach to digital
testing. Each logic circuit or IC is tested independently of its
PCB environment. The test sequence proceeds automatically
(no operator interaction necessary).

[OT OF In-circuit systems can test for digital faults instead
of simulating faults, which provides substantial fault
isolation programming economy.

[OT [OF Stuck at one, stuck at zero (at each node),
adjacent pin shorts, adjacent trace shorts, loss of
power or ground to an IC, incorrect one shot
timing and mis-oriented ICs are faults that can be
isolated by today’s advanced in-circuit test
systems.

OT OF By controlling limited energy pulse voltage levels
and timing, it is possible to safely force the input
pins of an IC to appropriate levels and measure
output states.

). “Visibility” in test parlance refers to:
[] A test system fault diagnostic capability.

] The method used for electrical access to the PCB
under test.

[1 The CRT readout of test results.
[0 A self-programming
technique. ﬁ‘ﬁ\
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It's areal test and it demands skill and concentration. You need to know
something about electronics, production and economics. And you
have to use a bit of common sense.

Try the test. You'll enjoy the challenge and we guarantee you'll learn
something of value about in-circuit testing. If your score is among the
top ten, you'll win a Computime 2000 Digital Clock. If you have a
perfect score you'll participate in the winners' drawing for an RCA
Videotape Recording system and we may want to recruit you. The first
500 entries will receive a Digi-thermometer. Enter now and be a winner.

(See complete information on rewards and rules on Page 4)

Q. The term “bed-of-nails” refers to:
[[] Test system backplanes. [] UUT/test system interface.
[] Test system software. [J Ranchipur test site.

Q. Practical in-circuit test systems were first operated in:
(01952-53 []1958-59 []1962-63 []1969-70

Q. In-circuit testing is a unique approach to PCB production
testing. Utilizing the guarding technique, an in-circuit test
systemn can inspect an entire printed circuit assembly by
checking each individual component against its specified
values, by running functional device tests, and by checking
the board itself for shorts and opens. On the production
floor, how can this test approach most benefit the user.

[J Provide a go/no go test that quickly determines
whether a PCB assembly is functional.

(O Verify design faults that result from mis-matched circuit
elements and race conditions.

[JIsolate the workmanship errors and component failures
that most frequently cause low PCB yield.

[J None of the above.

Yield is the percentage of PCBs that pass a test. For example,
if 10 boards are tested and 8 pass the test, yield is 80%. Once
an in-circuit test system is installed, statistics show that yield is
affected.

OT OF The yield at the in-circuit test station is higher than
the yield at the final test station.

OT OF The number of boards passing final test
(sometimes called throughput) will be higher than
it was prior to the installation of the in-circuit test
station.

OT OF Troubleshooting time is now longer because of the
added test station.

(OJT [OJF Troubleshooting is significantly reduced because
of the in-circuit test system'’s fast fault isolation.

Vir ey

Q. A guard circuit, such as the one below, would measure 10K
ohms, providing that is the resistor’s true value. In this op amp
based circuit, the measured resistance Ry, is in the
position.

Olnput [JFeedback []Shunt []None of the above

10K 10K ()
R
X M by
10K 0 |
Eino— /) -
| Eo |
+1V h )
10K 0 =

Q. What is the potential at X?

O +1v {] Virtual ground
-1 [ None of the above.

. Since the in-circuit test sequence is a Fault isolation process,
based on testing each component against specified
tolerances, it follows that test programming is written on a
component by component basis. Why does this create a cost
savings for the system user?

[J Test programming can be written by technician level
personnel rather than test engineers.

[ In-circuit Fault isolation tests are written by simply listing
test parameters, rather than by developing algorithms;
programming, therefore, is a straightforward task that
proceeds quickly.

[J] Test programs may be easily changed in accordance with
PCB design changes.

[ All of the above.

[J Only one and three are true.

. A recent development has been the introduction of
mini-computer based in-circuit test systems. What advantages
are offered by mini-computer control? Check only those that
are true.

(] High-level languages such as BASIC may be utilized for test
programming.

[J] Development of the real time based software system
enables the use of application programs such as automatic
test program generation and data logging.

(] Besides allowing peripheral device flexibility, a wide
selection of programmable test instrumentation may be
incorporated into the in-circuit system.

[J Computer control helps each in-circuit test to run faster.

Circle 250 on reader service card.
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nection with telephone companies, as
well as recommend the ship and
shore hardware, including shipboard
radios that Watercom’s members
may buy, according to Marad.

Watercom has also petitioned the
Federal Communications Commis-
sion for use of channels 84 through
87. While the Fcc has yet to approve
Watercom, the system fits in neatly
with its A-B-C approach to levels of
maritime mobile service being pro-
posed for the future [Electronics,
Aug. 17, p.40]. Level A relies on
existing equipment, B uses ‘“avail-
able technology” for more efficient
spectrum use, and C applies “emerg-
ing new technology.”

The degree of proposed automa-
tion for the Watercom system “‘will
be new to shippers even though it
may not be state-of-the-art,” says
one Marad official. Equipment will
operate at the FCC’s proposed new B
service level. It will include automat-
ed channel selection, transmitter
identification, message relay, and
call setup and disconnect. The equip-
ment will also be expected to be able
to apply, at a later time, digital
signals for automatic transmission of
such administrative and housekeep-
ing functions as checking and storing
billing information, and ship berth
reservations —operations the ship-
pers now perform manually.

Concern. Despite the apparent
advantages, the proposed division of
the Mississippi’s maritime channel
assignments is producing uncertain-
ties within the communications com-
munity. “Equipment manufacturers
are worried about things like inven-
toried systems,” says Raymond Wil-
motte, coordinator of the FCC task
force on uhf spectrum allocation.
“They want to know if they are
going to have to add channels to
their lines, or perhaps make different
kinds of radios.” And maritime users
have similar concerns, for which
there are no firm answers yet. “Us-
ers want to know if they are going to
have to carry two radios, and ask
how much it will cost,” Wilmotte
points out. Some radio makers
complain the cost of an automated
shipboard system could run “out of
sight —perhaps $7,000 to $8,000.” (]
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Communications

AT&T’s ACS plan
is stirring queries

Apparently the hardest part about
interpreting AT&T’s proposal for its
Advanced Communications Service
still is gaging the information that
isn’t included.

American Telephone & Telegraph
Co. last month asked the Federal
Communications Commission for a
declaratory ruling that it be allowed
to file for a tariff for a switched
data-communications service [Elec-
tronics, July 20, p. 41]. At that time,
many observers and members of the
data-processing and -communica-
tions industries declined to comment
until they could study the filing
(Electronics, Aug. 3, p.79]. Now,
even as the first industry comments
are being filed with the FCC and the
first of the consulting firms’ semi-
nars are being held, the technically
vague document still raises more
questions than it answers.

“There is conspicuously less detail
as to the exact service features to be
offered in ACS,” points out the
Computer and Business Equipment
Manufacturers Association in its
comment to the FCC. At the same
time, the Washington, D. C.-based
organization points out, the ACS
proposal “describes at great length
AT&T’s conclusions that users need a
service which can interconnect vari-
ous data equipment and networks.”

Questions. Many of the questions
cBEMA and others have raised
involve the proposed message-editing
and -handling features of ACs and
the regulatory issues of cross subsidi-
zation of the new service by the
established monopoly voice service.
They include:
® What is the programming lan-
guage to be used with ACs and what
functions will it provide?
® How will AT&T prevent customers
from programming ACS to perform
more than the message-formatting
and -editing functions proposed?
® To what extent can a customer

MITEL

MD 6703

ISO-CMOS ™
HIGH-SPEED
STATIC
288-BIT SHIFT
REGISTER

Featuring:

® CMOS Low Power Consumption
(TuWtyp.)

® High Performance (cver 10 MHz at 5V)

@ Static Operation— Serial to Serial

@ Level Shifted 1/0 (over 20 Volts)

@ Terminated 1/0

® Std. 8-Pin Plastic MINIDIP.

e LOW PRICE: $1.25 at 1K Qty.

Contact the leader n tone receivers and
CMOS technology for more information

. 745 EFFERSON DAVIS HWY
SUITE 611
ARLINGTON, VA 22202
TEL 703-243-1600

Semiconductor
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In more than a hundred installations Coated Diameter 138 ym
around the world, optical waveguide Maximum Minimum Bandwidth
fibers from Corning are demonstrating Product Attenuation MHz @ 1 km '
the practical advantages of lightwave Number  (dB/km at 820 nm) (-3 dB optical power)
communications. Continuing technical 4080 4 800
progress now makes them available in 4040 4 400
large quantities and at significantly re- 5040 5 400
! 6080 6 800
duced prices. 6060 6 600
For fullinformation,circle Number 100 on 6040 6 400
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Corning Glass Works
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. . S Coated Diameter 138 ym
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Siecor GmbH

Attn: Wulf-Dieter Seiffert
Kistlerhofstrasse 170

D-8000 Muenchen 70
Federal Republic of Germany
Telephone 089-78-9688

Telex 5288263

Industrie Pirelli S.p.A.

Attn: L. M. Sansone

Cable Division
Telecommunication Group Sales
20124 Milan, italy

Telephone (02) 62224320
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Telephone 739-33-32
Telex 620787
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format his input data and manipu-
late it according to his needs?

® How will the costs already in-
curred for the research and develop-
ment of ACS be reflected in the
planned cost accounting system?

Because of these uncertainties the
association urges the commission “to
undertake a comprehensive investi-
gation to determine the exact nature
of ACS.”

Such an investigation will proba-
bly take the form of an FcCc demand
for a more extensive AT&T filing,
according to Howard Anderson,
president of the Yankee Group,
Cambridge, Mass. His consulting
firm organized a seminar on ACS
earlier this month in New York.
Anderson says such a request for a
more detailed filing could delay
AT&T’s planned implementation of
ACS, and this date is still uncertain,
by a year and a half.

Anderson also questions whether
Bell will develop the marketing
expertise he thinks is needed for the
new service. ‘“The sophisticated sys-
tems sell is something AT&T is not
used to doing,” he notes.

AT&T briefing. Apparently in re-
sponse to the questions, AT&T has
decided to hold briefings for equip-
ment suppliers an Sept. 18, 20, and
21 in Bedminister, N.J., Chicago,
and Los Angeles, respectively. Firms
can get more information by calling
(800) 526-0642 or (201) 540-6592
in New Jersey.

As the seminars and Fcc filings
continue, the number of questions
and interpretations will undoubtedly
increase. The New York securities
firm of Oppenheimer & Co. has
scheduled sessions for Oct. 4, 5, and
6 in New York, Chicago, and San
Francisco, respectively, and Gideon
Gartner, the seminar’s organizer,
says the interpretation may be more
complete, since the Fcc filings
should be complete by then. Among
other things, the Oppenheimer-spon-
sored sessions will feature comments
by William Stritzler, an AT&T mar-
keting director, who has been asked
to address the questions of compati-
bility and functionality, as well as
AT&T’s best estimate for the availa-
bility of the service, Gartner adds. [
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B Consider the measurement
accuracy you get with the HP 140 20 Hz to 300 kHz
series Spectrum Analyzers. e , .

B Consider how you can extend
your frequency coverage with just
a small incremental investment.

. COHSldel' the useful companion The 8556A tuner covers 20 Hz to 300 kHz and comes
N with a built-in tracking generator. It’s calibrated for
instruments that add to measurements in both SgO and 600 ohntl- systems, with
your measurement capabilities. ucc(;lracies better than =1 dB. Highest resolution

is 10 Hz.
, ) 1 kHz to 110 MHz

You'll see why so many engineers around .

the world not only considered the HP 140
series but are now using them and
appreciating their value.

Select either normal or variable persistence display,
choose economy or high-resolution IF module. Then

p’Ck or Change your frequency range by S’mply pluggmg The 8553B takes you from t kHz to 110 MHz with
in the appropria[e [uning module. 140 dBm sensitivity and resolution as high as 10 Hz.
, . . Signals can be measured with 1% dB accuracy.
No matter what range you're working in, you need Ci%oose the companion HP 8443A Tracking
reliable unambiguous answers. HP’ spectrum analyzers Generator, Counter for wide dyramic range swept
. R . g frequency measurements and precise frequency
give you accurate measurements over wide, distortion- counting.
free dynamic ranges, time after time.
100 kHz to 1250 MHz
DOMESTIC
MODEL # DESCRIPTION US PRICE R v’
140T Normal Persistence Display S1800 5
141T Variable Persistence/Storage Display $2600
8552A Economy IF Section 33175
8552B High Resolution IF Section $4025
8556A 20 Hz-300 KHz RF Section $2525
8553B 1 kHz-110 MHz RF Section $3350 TP . . 00 -
ani . H . s€ the 8o tuning section to cover the z
8443A Companion Tracking Generator/Counter | S5000 to 1250 MHz range. Maximum resolution is 10{) Hz.
; . Measure with +1% dB accuracy. Its companion
8554B | 100 kHz-1250 MHz RF Section $4975 HP 8344A Tracking Generator (500 kHz ta 1300 MHz)
8444A Companion Tracking Generator S3675 also works with the 8555A tuning section.
8555A 10 MHz-40 GHz RF Section S8100
8445B | 10 MHz18GHz Automatic Preselector | S3180 10 MHz to 40 GHz

Call your nearby HP field engineer or write for the
full story on value in spectrum analyzers.

| R : Y
For 10 MHz to 40 GHz. choose the 8355A. Its
internal mixer covers to 18 GHz, accessory mixer for
18-40 GHz. Maximum resolution is 1) Hz. Measure
with = 1% dB accuracy tv 6 GHz, + 2% dB to
18 GHz. For wide scans free from unwanted response
For ssistance call: Washington (301) 948-6370, Chicago (312) between 10 MHz and 18 GHz, add the HP 8445B
255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282 Automatic Preselector.

HEWLETT @ PACKARD

1507 Page Mill Road, Paio Alto, California 94304
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(Actual Size: 7%"W x 5%"D x 2%"H, Weight: 3% LB.)

This is the ‘actual size' of Digilec’s
EW, low cost, alphanumeric,

rinters.

We've opened a whole new world
of printer applications to both the
OEM and end user.

A built-in, one chip microproces-
sor provides the simplest possible
interfacing. Just plug into the
standard EIA connector.

You read first line-up . . . just like
a book, its electric writing is quiet
enough touseina library, and it's
designer-styled to look good in
any environment.

It's the

Lowest Priced
Printer at 5295.

in 100 quantities
$395 in 1-9 quantities

UNITED
SYSTEMS
CORPORATION

918 Woodley Road, Dayton, Ohio 45403
(513) 254-6251, TWX (810) 459-1728

DIGITEC:
Precision measurements to count on.



Cost curbs on
medical technology
proposed by OTA

Sanders, Raytheon
to buiid color
ATC radars

Lockheed developing
12.5 kW solar array
for space shuttle

FCC hears support
for ACS concept
from large users
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Washington newsletter

Legislation that could limit the market for medical electronic instruments
is expected in Congress this fall, following a report to the Senate Commit-
tees on Finance and Human Resources that links rising medical costs with
insufficient evaluation of new diagnostic technologies. Too many instru-
ments are bought prematurely and are used too much, says Congress’s
Office of Technology Assessment; as a result, equipment and use
charges —largely reimbursed by third parties such as medical insurance
companies and Federal agencies—are soaring.

As an example, OTA’s report traced the installation and use of the more
than 1,000 computerized tomography scanners in the U.S. from their
introduction in 1973 to the end of 1977. The scanners, invented in Britain,
combine X-ray equipment with a computer and a cathode-ray-tube display
to produce cross-sectional images of the body in three dimensions. For
1975-76, the annual operating cost of a scanner ranged from $259,000 to
$379,000 according to the report. Moreover, the units cost about
$500,000 apiece, yet scaled-down systems using solid-state technology will
shortly drop instrument cost to $100,000 or less, estimates OTA.

Four-color displays are coming to air traffic control radars with Sanders
Associates Inc. and Raytheon Co. heading the competition for the develop-
ing market. The Naval Electronic Systems Command has picked Sanders
over Raytheon and others for a $4.9 million award to produce 36
displays, each with its own 16-bit processor, for use at Navy air stations at
Jacksonville, Fla., San Diego, and the Virginia Capes.

Raytheon must content itself with a $186,000 Federal Aviation Admin-
istration award to modify six monochromatic displays for four-color tests
next year at the agency’s Atlantic City, N. J., experimental test center and
the Leesburg, Va., air route traffic control center. The FAA displays will
add red for map lines and navigation aids and orange for weather, with
yellow and existing green for aircraft identification data blocks.

Production of solar electric power in space is getting a major boost with a
National Aeronautics and Space Administration award of $2.7 million to
Lockheed Missiles and Space Co., for development of a massive solar-
array wing for a November 1980 flight test aboard the space shuttle. The
retractable experimental wing will measure 105 by 13.5 feet when
extended and will contain 41 panels each carrying 3,060 silicon solar cells
able to generate a total of 12.5 kilowatts. Only three panels will be active
during the first flight test which will measure structural and dynamic
characteristics as well as electrical performance.

The Federal Communications Commission is hearing strong support from
large potential users of American Telephone & Telegraph Co.’s proposed
Advanced Communications Service [Electronics, July 20, p. 41]. An ad
hoc committee of 15 large-business users of telecommunications, all pres-
ently using data services provided at AT&T, told the Fcc that efficient and
cost-effective data communications is increasingly essential to effective
use of distributed data-processing nets, large-system time-sharing, and
direct computer-to-computer links by large companies. The users
conclude: “Someone, be it the user or the carrier, must perform speed,
protocol, and other conversions if users are to have maximum flexibility.”
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The solid-state revolution is only just beginning

Where is solid-state technology taking society, and
what will be its impact on life styles for the long
term? How should the community of electronics
researchers, engineers, and managers direct these
changes? Such questions are not asked often
enough by those who rarely have time to step back
from the work at hand. Yet they are issues that
National Science Foundation director Richard C.
Atkinson must evaluate regularly. His conclusions,
excerpted here from remarks prepared for the
Scripps Institute of Oceanography’s 75th anniver-
sary this summer, are stimulating. Ray Connolly

It is inevitable that the size and cost of microcir-
cuits will continue to decrease while their
processing power increases. The key to further
advances lies in our ability to fabricate microcir-
cuits smaller and more densely packed than the
optically etched chips available today. By using
X-ray lithography, or energetic electrons, we
will achieve at least another tenfold reduction of
component size and a corresponding increase of
several orders of magnitude in processing speed.
Today, a well-designed commercial chip can
accommodate up to 16,000 functions, but in the
near future this density will increase to 160,000
or more. Clearly the remarkable data-handling
devices on the market today represent only the
first steps toward almost universal access to
sophisticated information-processing systems.

The new revolution

The invention of the computer some 30 years
ago is comparable to Johannes Gutenberg’s
invention of the movable-type printing press in
the 15th century. Some three centuries elapsed
before the full potential of the press and its
product, the printed book, were realized. Litera-
cy had to be achieved on a wide scale before
books became relevant for any but the elite. And
there had to be an industrial revolution to put
the cost of the book—and the means to buy
it—within reach of a substantial market. With
respect to the computer, the microprocessor —in
conjunction with a spectrum of new telecommu-
nication technologies —is compressing this time
span into three decades.

For the most part, computers have taken over
tasks previously handled by human beings. Now
that is changing. Problems are being posted for
the computer that do not just replace humans
but do totally new things. As a society, we are
entering unfamiliar terrain.

The task of scaling down microcircuitry itself
involves basic research: research on semiconduc-
tors and polymeric materials; research on the

chemistry of surfaces and etching; research into
advanced electron and ion optics and into the
effects of radiation on matter; and research on
the mathematical properties of large data
systems. Indeed, the list of scientific areas
involved in microcircuitry development spans
almost the entire spectrum of basic research.

NSF has moved to support research in this
area by establishing a national submicron facili-
ty at Cornell University. This facility will
provide both university and industrial users with
the specialized resources to do advanced
research in this field. The facility is just begin-
ning to operate, but the prospects are exciting.
Continued progress in reducing the size of data
processors will carry us to frontiers far beyond
those penetrated by the relatively straightfor-
ward computerization of traditional scientific
instruments. There will be fundamental changes
in the way research is done at the microstruc-
ture scale.

Coping with the future

Recent developments in artificial intelligence
and cognitive psychology have given us a
glimpse of the type of processes that may under-
lie truly intellectual behavior. But we are a long
way from realizing a theory of human cognition
that explains how the mind operates in making a
scientific discovery or even in choosing between
political candidates. The changes in information
processing that | foresee may finally permit
theory in the behavioral sciences to measure up
to the complexity of the phenomena they are
attempting to understand.

What is particularly important at this time is
to avoid a marketeering mentality. Hardware
and gadgets should not drive our decision-
making in this area; rather, we should stress the
exploration of new approaches and new ideas. I
can vividly recall the derogatory remarks made
by some visitors to the Stanford Computation
Center about several young computer workers
who were disheveled, unshaven, and literally
spent every waking moment with their compu-
ter. But it was these very individuals who
provided the creative thrust for a new program-
ming language and an innovative system design.
We must guarantee an environment— particu-
larly in our universities — where scientists will be
able to pursue ideas in this field in an open and
free fashion. If the university meets its obliga-
tions in this regard, we will have gone a long
way toward ensuring that the information revo-
lution will strengthen and not undermine indi-
vidual rights and freedoms.
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The MX-17, at $37,750

The MX-17 is an automatic, fully program-
mable LSI test system. At $37,750, base price,
it is by far the most affordable software-
programmable system on the market.

MX-17 performance is equally impressive.
The MX-17, in fact, is the only small system
that can deliver every one of these large-
system capabilities:

A powerful
production/engineering tool

A true general purpose system, the MX-17
permits completely valid electrical and logical
testing of microprocessors, support chips,
RAMs, ROMs, and custom LSI devices. It can
be used for manual test or with automatic
handling or probing equipment.

As an engineering tool, the MX-17 provides
error diagnostics, full reporting capabilities,
data logging of all test variables, and '‘joy-
stick’’ slewing of parameters.

Software programmable

Unlike other low-cost testers, the MX-17 is
fully programmable. Logic sequences, strobe
placement, phase widths and relationships,
and data and address formats are all under
program control. Test variables can be changed
as required, allowing the device under test

to be stressed and margined for worst-case
conditions.

Faster test times

No laggard, the MX-17. All pins are tested
simultaneously for continuity. Rigorous tri-
state testing is done at speed during func-
tional testing. And DC parametric tests can
be made on a pin-by-pin basis, or in parallel.

The result? Higher throughput than any
other LSI test system, regardless of price.

Electronics/August 31, 1978

Field expandable

The MX-17 is completely field-expandable by
simple card plug-in. The expanded system
can include 69 timing edges, 21 voltage
levels, 56 drive/sense channels, a 32K con-
troller memory, and storage for truth tables
up to 65K.

Available now

The MX-17 is fully operational — the only
high-performance ‘'low-cost’’ LSI test system
available today. It is backed by a complete
package of training, programming and field
support services.

For information, call or write us direct; or
use this magazine’s reply card for free
literature.

ASSOCIATES, INC.

11B North Avenue

Burlington, Massachusetts 01803

(617) 273-1850

TWX 710 332-6878
See us at WESCON
Booths 212 and 214
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SIEMENS

Siemens Components
are on the move...

Ordering components is one

thing . . . but getting them can be
quite another. Siemens knows this
and has been moving fast
internally to keep components
moving to your assembly lines.

Revitalized Rep Organization

We’ve added to and upgraded
the independent sales
representative companies that
market Siemens components and
now over 100 factory trained
sales engineers are available to
serve you no matter where you
are located.

Reorganized Distributor Network

We have added Kierulff and
expanded the franchise for
Arrow and HallMark. These three
national, broad-line distributors,
plus a mixture of specialty and
regional distributors, put Siemens
component stock in the right
place at the right time to back up
your inventory.

Warehousing

To back up our distributor
organization and to provide you
with off-the-shelf delivery on fast-
moving items, we maintain
dedicated inventories in our
factories at Scottsdale, Arizona
and also at our corporate

headquarters in Iselin, New Jersey.

Multiple Factory Service

Siemens Components Group
maintains factories in the U.S.
and abroad. Most components
are manufactured at more than
one location to avoid unforeseen
product stoppages. Just so you
won't need a second source for
us, we second source ourselves.

Helpful Orde