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New Coto 2900 Series Microminiature Reed

Relays switch fast digital pulses or R.F. frequen-
cies up to 1000MHz with minimal insertion loss.
Billion operation life tests have proven relays ideal
for ATE Force/Sense applications and digital
switching matrixes. Many contact configurations
and coil resistances available. Contact: Coto
Corporation, 55 DuPont Drive, Providence, R.1.
02907. Tel.: (401) 943-2686. In Europe, contact

Rhopoint Limited, g

Oxted, Surrey RH8

OHG, England Tel N\

(08833) 7988. CORPORATION
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Tiny shock absorbers

RS
Money savers
up to 90 in. Ibs.
The new FA series is your design option for protection of sensi-
tive equipment. Better than springs, bumpers and mechanical
stops. And at a surprisingly low cost.
Available in several models and optional mounting hardware,

_ the FA series non-adjustable shock absorbers provide you with
consistent hydraulic deceleration. Just select the effective weight
range for your application, match it to the model, install it and
forget it. They are temperature stable. They are leak-proof and
tamper proof. Rod end buttons on all models suppress noise.

For more information, write ACE Contrals, Inc., P.0. Box 71,
Farmington, M1 48024. Or call 313/476-0213.

ACE controls inc.

with big ACE performance

» ",

:

World leader in deceleration technology.
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LOOKING AHEAD

Engineers increase use of
EEPROMs, NVRAMs

Engineers currently making limited
use of EEPROMs and nonvolatile
RAMs will significantly increase
their use of such memory circuits in
the near future, according to an
EEPROM benchmark study con-
ducted by EDN. The study polled
the opinions of EDN readers, many
of whom specify and use EEPROM
and nonvolatile-RAM circuits sport-
ing a wide variety of system densi-
ties and organizations.

Approximately one-third (32.9%)
of the respondents have a design in
production that uses EEPROMs.
More than half (52.5%) anticipate
incorporation of EEPROMs in cir-
cuit designs within the next six
months to two years. Approximate-
ly 19% of the respondents are cur-
rently using nonvolatile RAMs, but
within the next two years, 40.8%
plan to develop new designs that
require quantity purchases of the
nonvolatile memories.

Readers indicated that second
sourcing, 250-nsec access times and
low power consumption were the
most important features attracting
them to EEPROMs. Required sys-
tem densities span 256x8 to 1M X8,
with 64kx8, 16kx8 and 8kXx8 at-
tracting 29.1, 34.6 and 35.8% of the
respondents, respectively. Nonvola-
tile-RAM users plan to employ a
variety of system densities, from
256 bits to 64k bits. The 16k-bit
densities were more popular than
the rest, garnering a 14.5% re-
sponse when readers were asked
which densities they plan to use.

PLANNED PRODUCT TYPES
FOR EEPROMs
AND NONVOLATILE RAMs
% OF USERS*
INDUSTRIAL-CONTROL SYSTEMS 223
TESTAND MEASUREMENT EQUIPMENT 20.1
COMMUNICATIONS EQUIPMENT 162
MICROCOMPUTERS 162
AIRCRAFT, MISSILES, SPACE 128
AND GROUND-SUPPORT EQUIPMENT
COMPUTER PERIPHERALS 1.2
NAVIGATION/GUIDANCE EQUIPMENT 10.1
MEDICAL ELECTRONICS 6.1
OTHER 19.0
*TOTAL EXCEEDS 100% DUE TO MULTIPLE RESPONSES
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EEPROMs and nonvolatile RAMs
will find their way into a wide varie-
ty of products. The most popular
are industrial-control systems, test
and measurement equipment, com-
munications equipment and micro-
computers. The principal uses of
EEPROMs in such equipment will
be configuration storage, program
storage and user-defined functions.

Optical-recording market
to reach $5.7B by 1990

The market for optical-recording
technology, today at approximately
$1.5 billion, will reach $5.7 billion by
1990, according to Strategic Inc, a
market-research firm based in San
Jose, CA. Strategic reports that the
advantages of high-density optical
recording and fast access of image
and digital data will have a signifi-
cant impact on conventional record-
ing technology.

WORLD MARKET
FOR OPTICAL-RECORDING
TECHNOLOGY

DIGITAL ARCHIVAL —20%

IMAGE \
ARCHIVAL \
—20% )\

VIDEO—20%

DIGITAL
AUDIO
DISK—10%

CONSUMER
VIDEO DISK
—5%

DISK VIDEO
GAMES—5%

3 \
DIGITAL ON-LINE
SYSTEMS—15%

OTHER —5%
1990
$5.7 BILLION

(SOURCE: STRATEGIC INC )

Current applications of optical-
storage technology are limited to
adaptations of existing uses, such as
digital audio, entertainment video
and archival storage. Future appli-
cations, however, are touted as lim-
ited only by the imagination.

The field’s most successful compa-
nies, says Strategic, won’t be those
that attempt to replace magnetic
technology, but rather those that
envision new applications, such as
interactive video and CAD/CAM.
The well-established technology of
magnetic data storage should hold
its ground against the optical-stor-
age techniques.

Edited by George Stubbs
Artificial intelligence
attracts business users

Though the commercial introduction
of artificial intelligence (AI) is only
as recent as 1983, the US market for
AT systems by 1990 could reach $11
billion. So says Karl M Wiig, chief
architect and director of the AI pro-
gram at Arthur D Little Inc, a
consulting and research firm based
in Cambridge, MA.

Business management’s increas-
ing awareness of AI's value stems
from the successful use of knowl-
edge-based systems, or “expert”
systems, as they are also known, in
solving problems in a broad range of
fields, from banking to medical diag-
nosis and oil exploration. These sys-
tems represent, store and manipu-
late the knowledge of human
experts in a given field of study.
The systems are called upon to
apply such knowledge to a given
situation and evaluate courses of
action.

Wiig believes that AI could ac-
count for as much as 4.5% of the
projected $267 billion in 1990 com-
puter-industry revenues. Contrib-
uting to the growth are the decreas-
ing cost of computer hardware,
improvements in workstation tech-
nology, the emergence of software
packages accommodating the needs
of the “uninitiated,” and in-house Al
development programs.

There are, however, barriers to
rapid growth. It takes a long time to
develop and implement an AI sys-
tem; knowledge representation and
manipulation is a science still in its
infancy. Also, the $10,000 to $20,000
capital investment required to pro-
vide an AI workstation for each
“knowledge worker” may be prohib-
itive. One thing business managers
are discovering is that these work-
ers require highly integrated work-
station environments. The costs in-
volved may compel them to settle
for interim solutions.
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Radial-Lead Precision Film Resistors from Caddock
combine high values and tight tolerances with a
choice of two high-power densities or three low TCs.

Type MK Radial-Lead Precision Power Film Resistors

/

/i Type TK Temp-Stable Precision Film Resistors

\ W W W / 1 i " m /
MK 132 and MK 632 MK 120 and MK 620 TK 121 and TK 621 TK 133 and TK 633 TK 139 and TK 639
10 ohms to 100 Megohms 30 ohms to 40 Megohms 1 Kohm to 2 Megohms 1 Kohm to 10 Megohms 1 Kohm to 10 Megohms

\

\

\

Type MK Radial-Lead Precision Power Film
Resistors utilize Caddock’s Micronox®
resistance films to achieve high power density
and an extended range of resistance values:

Available in two rectangular radial-lead packages that include values
as high as 100 Megohms, these high-density film resistors permit
electronic circuit designers to optimize packaging and PC board layouts
with resistors that meet all these specifications:

5 R G | /|

Type TK Temp-Stable Precision Film Resistors
with Caddock’s Tetrinox® resistance films
combine a choice of TCs of 5, 10 or 20 PPM/°C,
a wide resistance range and tight tolerances.

Type TK Temp-Stable Precision Film Resistors provide a com-
bination of performance advantages that are unique in a miniature

resistive component:

® Three Standard Temperature Coefficients:

MK 120 MK 620 MK 132 MK 632
PPM/° 2 °

® Resistance 30 ohms 2.1 Megohms 10 ohms 5.1 Megohms cSJver the/ tg;nlo P:)M/ Cor f20 PP_N;QOS f
Range [to 2 Megohms|to 40 Megohms [to 5 Megohms fto 100 Megohms perature range from

® Resist +1.0% is standard, to +0.1% on special order. to +H25°C. (*105°C max. for values
esistance .0% is standard, to 0.1% " :
Tolerance depending on value and model. above .500 Kohms or 1.5 Megohms, .

depending upon model.)

* Wattage 0.5 Watt 0.75 Watt —_

e Voltage 200 V 200V 200V 400 V ® Resistance Range: | Kohmto 10 Megohms.

o Temperature| 50 PPM/°C | 80 PPM/°C | 50 PPM/°C | 80 PPM/°C ® Precision Tolerances: +1.0% is standard,
Coefficient Temp Range: -15°C tp +105°C, ref. +25°C. and tolerances as close as +0.05% are

® Package Size|] .250" squarg, .100” thick | .300" square, .100" thick available on special order.

Load Life Stability: 0.05% maximum AR
after 2000 hours at full powerat +125°C.
(0.2% max. for values above 500 Kohms
or 1.5 Megohms, depending upon
model.)

These full-size photos comparing the
| Type MK resistors to “RN” style axial-
| lead resistors show that the largest Type
MK, which is rated at 3/4 watt, requires
less board space than the 1/20 watt
“RN 50"

And within their voltage ratings, both
| sizes of Type MK resistors can replace
five sizes of “RN” resistors, including
the 1/2 watt “RN 70" which requires
10 times the

board space
|of the
] MK 132!

This combination of higher power rating
and smaller size can also lower procure-
ment costs by replacing many sizes of
axial-lead resistors with Type MK
resistors that have a ‘standard’ size
and mounting dimensions.

Two Power Ratings: .2 watt and .3 watt.

The Model TK 121, TK 133 and TK 139 precision film resistors have
demonstrated performance which meets the requirements of Mil-R-55182/9
for thermal shock, moisture resistance, shock and vibration, dielectric
withstanding voltage and low temperature operation.

Caddock’s high-thru-put manufacturing tech-
niques combined with our advanced Tetrinox®
resistance film technology provide this cost-
effective way to match the needs of tempera-
ture stable circuitry. For price and delivery
information on both production and eval-

uation quantities, contact Caddock’s
main offices in Riverside, California.

Discover how easily these problem-solving resistors can improve the performance and reliability of your equipment, too.
For your copy of the latest edition of the Caddock 24 page General Catalog, and specific technical data on any of the more than
150 models of the 13 standard types of Caddock High Performance Film Resistors and Precision Resistor Networks, just call or write to -

Caddock Electronics, Inc., 1717 Chicago Avenue, Riverside, California 92507 ® Phone (714) 788-1700 ¢ TWX: 910-332-6108

HIGH PERFORMANCE FILM RESISTORS
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C-Grid: the Molex .100" x .100"
PCB interconnection system.

Shortest Leadtimes in the Industry

IDT™ insulation displacen

terminal accepts discrete \

or ribbon cé

Standard extruded cover.
B Optional polarizing

Lt cover is available

.........

Tin plated for ———>~

- Pin stop
improved solderability

Selective golc

C-Grid is the most advanced high density interconnection 2 \.025,, plating on contac
system Molex has ever designed for board-to-board, selectively il it
wire-to-board and wire-to-wire applications. It features gold wﬁ‘eegi‘ssq“afe

selective plating, for the highest performance at the lowest

cost, and offers you a wide variety of companion products Segmented UL 94V-O

for convenient design flexibility and reliability. m?;esrggﬁg’rsjﬁfs’a‘es material
The C-Grid system achieves its high density capability

by using .025” (0,64mm) square pins for the male The #8676 dual-row, insulation displacement
connector parts, setin a.100” x .100” (2,54 x 2,54mm) connectors are stackable, end-to-end, and feature IDT™
matrix. The pins can either be placed directly in the board terminals with mass termination application tooling
or used in volume with wafer bodies. available to help you achieve greater cost savings
To load loose pins into the PC board, Molex offers a in your assembly operations.
patented single- or Multi-Pinsetter® capable of up to Molex closed-or open-end shunts make it easier and
156,000 insertions per hour—the fastest on the market. less expensive to retrofit board circuitry by avoiding DIP
Shrouded and unshrouded headers are available in switches.
straight and right-angle wafer bodies. Molex also offers a female connector (7990-series) to be
g s . . soldered to one board and mated with the .025” (0,64mm)
First in Customer Service ...Worldwide pins on another. Its features include low mating force, ease

of insertion and improved solderability.
For more information on our C-Grid interconnection
system, contact the Molex office nearest you.
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Corporate Headquarters: 2222 Wellington Court, Lisle, lllinois 60532 Phone: (312) 969-4550 Telex: 27-0072/25-4069

European Headquarters: Molex House, Church Lane East, Aldershot, Hants, England GU11 3ST Phone: (0252) 318221 Telex: 851858988
Far Eastern Headquarters: 5-4, 1-Chome Fukami-Higashi, Yamato-Shi, Kanagawa Pref., Japan Phone: (462) 614500 Telex: 781-03872486







~NOW YOU CAN
PROGRAM THE WHOLE.
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~ INSTEAD OF THE PARTS.

Ui

Introducing the Data I/0 156A
In-Circuit Programming System.
Data I/0O's 156A is the first fully

| automated programming system spe-

cifically designed for in-circuit EPROM
programming. It gives you all the relia-
bility and cost efficiencies of program-
ming fully loaded circuit boards in a
single operation—instead of program-
ming batches of devices for stuffing
into circuit boards later.

Up to eight boards at once.
Cost-efficiency is a major
bonus with the 156A. It handles
up to eight identical boards
at atime, each with up to
96 installed 27128s—or
over 1.5M bytes per
board. A 64-board
software option will

55

Data I/0 Corporation, 10525 Willows Road N.E
directly, CALL TOLL FREE: 1-800-426-10¢ \
1054 GE, Amsterdam, The Ne
West Germany, Tel: (6182) 3088. Japan: Ginza Orie

also be available.

Devices in all kinds of packages
can be programmed, including stand-
ard 600-mil-wide DIPs, chip carriers,
hybrids and flat packs.

A new way to reduce costs.
Since the 156A programs EPROMS
after they're loaded, it reduces
handling and eliminates
the need to maintain
an extensive and costly
inventory of sockets

and pre-programmed EPROMs. !
Programming in-circuit also lets !
you update, reprogram or change l
your product mix without removing, .
handling and reinserting devices.
Even if you have only one EPROM to
reprogram per board, the time and [
money you save by avoiding these
steps can add up fast. I
?

Call toll-free 1-800-426-1045
for more information.
Talk to a Data I/O representa-

tive today about programming the
whole instead of programming
the parts. With the Data I/O
156A it's not only possible.. . .
it's easy.

/A 98073-9746. For immediate action, contact us

ska and Hawail, call 206-881-6445. Europe: Vi
86855. Germany Gmb
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ndelstraat 50-52,
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