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42000 dhrystones with a single

- 32-bit RISC chip. Sustained.

- Seventeen MIPS. Real world MIPS.

25Mhz clock speed. Fifty MIPS by

- 1991. Blazing fast even with low-cost

- memory. 5x the system throughput

of fhe 68030 2x the 80960 at half

the system cost.

~ In CMO0S. On the
shelf. Now.




- 2gramsof ceramicand 18
inches of wire can’t make you
more competitive.

There's only one real reason
to specify Dale® wirewound
resistors: We'll work harder turning
something common into something
uncommonly valuable. Up front,
that means saving you selection
time by producing every standard
shape and size in the book. Plus,
we give you immediate access to
design assistance and a wide range
of proven special products

It means factory and distributor
stocking programs that can be
quickly fine-tuned to your Just-In-
Time delivery programs.

And, it means making reliability

the least of your worries with well-
established Statistical Process
Control and Quality Assurance
systems to give you ship-to-stock
capability.
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Dale wirewound resistors.
They're not commodities — they're
the power you need to help make
your products more competitive.
Contact your Dale representative or
distributor, or phone: 402-564-3131
Dale Electronics, Inc., 2064 12th
Avenue, Columbus, NE 68601.

Dale Makes Your Basics Better




British Telecom says,

“Fifty approvals
frolfttny ogle) lab -
s DS&G!”

Gavin Steven
British Telecom/
Mitel Datacom

“At British Telecom we knew
that a single compliance
problem could have crippled

our introduction and damaged our reputation. So we
chose the best facility.” They chose DS&G.

No Lab Offers
More Approvals

DS&G offers every approval you will ever need. They
offer a complete line of EMI, telecom, and safety cer-
tifications. For EMI, they can get approval by the FCC,
the Canadian DOC, the German VDE, and the Japanese
VCCI. For telecom, they offer FCC, DOC,BABT (British),
and JATE (Japanese) approval. For safety, they can obtain
the marks of UL, CSA (Canada), and TUV (Germany).

Dash Straus & Goodhue, Inc.
593 Massachusetts Ave.
Boxborough, MA 01719

(617) 263-2662

After 7/19/88: (508) 263-2662

DS&G Does It All

DS&G works with you all the way from initial design
to complete retrofit. They can handle every aspect of
your compliance program, including liason with
government agencies. But DS&G does even more. It
annually publishes the industry’s reference book on
designing for compliance,Compliance Engineering
It also consults with U.S. and foreign governments on
developing technology and regulations. So you know
you are getting the most comprehensive, up-to-
date service.

“OnTime and On Budget!”

British Telecom was particularly impressed that
DS&G got so many approvals without any delays or
cost overruns. Your approval program can go as
smoothly as their’s did. You can choose DS&G. Call now

at 617 263-2662.

Dash Straus Goodhue




tiny SPDT switches

absorptive... reflective

dC tO 46GHZ from$32%g)

Tough enough to pass stringent MIL-STD-883 tests, useable
from dc to 6GHz and smaller than most RF switches, Mini-Circuits’
hermetically-sealed (reflective) KSW-2-46 and (absorptive)
KSWA-2-46 offer a new, unexplored horizon of applications. Unlike
pin diode switches that become ineffective below 1MHz, these GaAs
switches can operate down to dc with control voltage as low as -5V,
at a blinding 2ns switching speed.

Despite its extremely tiny size, only 0.185 by 0.185 by 0.06 in., these
switches provide 50dB isolation (considerably higher than many larger
units) and insertion loss of only 1dB. The absorptive model KSWA-2-46

exhibits a typical VSWR of 1.5 in its “OFF” state over the entire frequency
range. These surface-mount units can be soldered to pc boards using
conventional assembly techniques. The KSW-2-46, priced at only $32.95,
and the KSWA-2-46, at $48.95, are the latest examples of components
from Mini-Circuits with unbeatable price/performance.

Connector versions, packaged in a 1.25 x 1.25 x 0.75 in. metal case,
contain five SMA connectors, including one at each control port to
maintain 3ns switching speed.

Switch fast... to Mini-Circuits’ GaAs switches.

SPECIFICATIONS

Pin Model KSW-2-46 KSWA-2-46
Connector Version ZFSW-2-46 ZFSWA-2-46
FREQ. RANGE dc-4.6 GHz dc-4.6 GHz
INSERT. LOSS (db) typ max typ max
dc-200MHz 09 § i | 08 11
200-1000MHz 1.0 13 0.9 13
1-4.6GHz 18 17 1.5 26
ISOLATION (dB) typ min typ  min
dc-200MHz 60 50 60 50
200-1000MHz 45 40 50 40
1-46GHz 30 23 30 25
VSWR (typ) ON 131 13
OFF — 14
SW. SPEED (nsec)
rise or fall time 2(typ) 3(typ)
MAX RF INPUT
(bBm) :
up to 500MHz +17 +17
finding new ways ... above 500MHz +27 +27
56“'“9 hlghef standards CONTROLVOLT. -5V on, OVoff -5V on, OV off
OPER/STOR TEMP.  -55° to +125°C -55° to +125°C
ini- erUI S erceion  osees s
A Division of
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934.4500 $72.95 $88.95
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156 B
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dc to 2000 MHz
amplifier series

SPECIFICATIONS Unbelievable, until now...tiny monolithic wide- i
MODEL FREQ. o SAIN. 98 *MAX. NF PRICE § band amplifiers for as low as 99 cents. These rugged
e Mz MHz" MG motss, i el 0.085 in.diam. plastic-packaged units are 50ohm*
MAR-1  DC-1000 185 155 — 130 0 50 099 (100) input/output impedance, unconditionally stable
MAR-2 DC-2000 13 125 11 85 +3 65 150 (25) * i
MAfc Dososd 13 125 165 80 AR regardless of load”, and easily cascadable. Models
MAR-4 DC-1000 82 80 — 70 +11 70 190 (25) in the MAR-series offer up to 33 dB gain, O to
MAR-6 DC-2000 20 16 11 9 0 28 120 () +11dBm output, noise figure as low as 2.8dB,
MAR-7 DC-2000 135 125 105 85 +3 5 190 (25) and up to DC-ZOOOMHZ bandwidth.
MAR-8  DC-1000 B8 2 — - A3 *10 35 220 (25) *MAR-8, Input/Output Impedance is not 50ohms, see data sheet.
NOTE: Minimum gain at highest frequency point and over full temperature range Stable for source/load impedance VSWR less than 3:1
® 1dB Gain Compression . 5 A g # g
0 +4dBm 1 102 GHz Also, for your design convenience, Mini-Circuits
designers amplifier I(It IlAK-2 offers chip coupling capacitors at 12 cents each.t
’ = Size Tolerance g’gmperature Value
mils aracteristic
5 Of eaCh mOdeL tOtal 35 ampllﬂers (BOIX f))O 5% NF’OI 10, 22, 47, 68, 100, 470, 680, 100 pf
80 x 50 10% X7R 2200, 4700, 6800, 10,000 pf
On'y $59_95 120 x 60 10% X7R 022, .047. .068, Auf

T Minimum Order 50 per Value

finding new ways ..
setting higher standards

- - o~ ]
ini-Circuits
of Scientific Components Corporation

A Division

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 C113-Rev.D
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156
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On the cover: Part 2 of EDN’s
Showcase No 27 completes our coverage of
the sigmificant new products and
developments in four technology areas.
StafFwritten stories begin on pg 74, with
a discussion of how adhesives can afféct
your designs. On py 148, yow’ll find out
how to shop for the right PC-based CAE
software packages. The article starting on
2 240 sugyests that, instead of trading
n your computer, you can add a high-
speed pP board for the power you need.
And finally, what does “universal’
mean when it describes a programmer
and how much do you pay for it? Find
out on py 182. (Photography by Dana
Sigall; art direction by Kathleen Ruhl)

VBPA ABP

DESIGN FEATURES
Components and Materials

Adbhesives spread to all phases of electronics 74

Although detailed expertise in adhesives is the purview of manufac-
turing engineers, electronics engineers should keep abreast of adhesive
developments, which can affect electronic-design options.—Charles H
Small, Associate Editor

Computer-Aided Engineering

Know the territory before 148
you buy PC-based CAE software

Shopping for a PC-based CAD/CAE package means more than a
casual browse through some published literature. There’s simply too
many variables involved. Knowing what the issues are and how they
interrelate, along with trying some evaluation kits, can help you find
the right package for your needs.—Douyg Conner, Regional Editor

Instruments

Feature-packed universal programmers 182
deliver good value

Universal programmers—ones that handle a wide variety of program-
mable logic devices in addition to PROMs, EPROMs, EEPROMs, and
programmable pPs—fall at or near the top of most vendors’ lines. How
much is the security blanket of universality worth?—Dan Strassbery,
Associate Editor

Computers and Peripherals

Add-in P boards 240
break various hosts’ speed limits

Before you trade in your computer for this year’s latest model, con-
sider adding a high-speed pP board to meet your expanding com-
puting requirements. These boards, including some that offer parallel
operations, can increase the power of the machine you already have—
often ten- to twentyfold.—John Gallant, Associate Editor

1988 Product Database Index 299

EDN’s database includes products that received coverage in EDN
and EDN News between November 1987 and April 1988.

Continued on page 7
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A NEW WORLD OF
HIGH POWER FLEXIBILITY

Westcor’'s PowerCage™ and PowerCards™ comprise a
modular power supply system of galactic power (7200 watts
max.), flexibility (36 outputs max.) and efficiency (80%
typ.). More like an expandable computer mainframe in de-
sign and concept than a standard high power supply, the
PowerCage offers space-age alternatives to users of outdated
5x8x11 inch box switchers.

Measuring 19x10.5x11.25 inches deep the PowerCage fits
into a standard NEMA rack and powers 18 slots for single or
dual output PowerCards or dummy cards. PowerCage
backplanes provide connections for easy configuration by
the user.

Low profile (.8”) PowerCards supply single outputs from
2 to 75 VDC at up to 400 watts (outputs from 2 to 5 VDC
limited to 60 amperes). Dual output cards source two

isolated outputs each at half of the above ratings. Single out-

put cards can be paralleled with current sharing to provide
kilowatts via simple backplane configuration.

The nucleus of each PowerCage system is Westcor’s pat-
ented 1 MHz, high power density, high reliability converter.
Consider these benefits and features: 208 VAC 3 phase input;
remote/local sense on all outputs; TTL power good signal
and status LED’s; designed to meet UL, CSA and VDE safety
requirements; TTL inhibit; over-temperature, over-current,
over-voltage protection; “hot” card insertion; full power at
50°C.

Future options include: DC input; IEEE-488 programmabil-
ity; fault tolerant operation and battery backup. To discover
a new world of high power flexibility, please contact us.

WESTCOR CORPORATION + 485-100 Alberto Way  Los Gatos, CA 95032 + (408) 395-7050 « FAX (408) 395-1518 « TWX 910-240-2108.
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Continued from page 5
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Product coverage begins on py 91 with a
section on new components, and continues
with computer-aided engineering (pg
163), instruments (pg 195), and com-
puters and peripherals (pg 253).

EDN magazine
now offers
Express Request,
a convenient way
to retrieve pr()dmt
information by
phone. See the
Reader Service
Card 1n the front
for details on how
to use this free
service.

Expressu | |||’
Request

PRODUCT UPDATE

X.25 serial communications controller 57
One-time programmable gate arrays 58
Compact power supply 60
PRODUCT REVIEWS

Components 91
Computer-Aided Engineering 163
Instruments 195
Computers and Peripherals 253
DESIGN IDEAS

Time-delay relay has quick release 329
Process-signal monitor ignores transients 330
Compensate op amps without capacitors 331
Signal activates battery-powered circuit 332
Battery-sense circuit deactivates quickly 334
LITERATURE

Integrated Circuits 336
Hardware and Interconnect Devices 338
Power Sources 341
Software 346

Continued on page 9
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THE UNISITE 40 PROGRAMMER:
BECAUSE STATE-OF-THE-ART

IS A STATE OF CHANGE.

PPORTS ADVANCED DESIGNS—
DAY AND TOMORROW. The Uni-
Site™ 40's universal programming
technology is the fastest and easiest
way to keep up with new devices
and packages. Its software-config-
ured pin driver system provides a
single site for programming any DIP
device up to 40 pins, including PLDs,
PROMs, IFLs, FPLAs, EPROMs,
EEPROMSs and microcontrollers. The
same site accommodates the most
popular surface-mount packages—
PLCCs, LCCs and SOICs.

And now the UniSite 40 is also a
gang/set programmer. With the new
SetSite™ module, you can program
and test as many as eight devices,
up to 40 pins each, simultaneously.

INSTANT ACCESS TO NEW DEVICES.
The UniSite 40's universal pin driver

RAMMING %CIINOI.OGY THAT

electronics stores device-specific
instructions on a 32" micro diskette.
To update your UniSite 40 with the
latest device releases, simply load a
new master diskette.

FAST, EASY PROGRAMMING. Menu-
oriented operation with step-by-step

prompts makes programming simple.

Data 1/0 Corporation 10525 Willows Road N.E., P.O. Box 97046, Redmond, WA 98073-9746, U.S.A. (206) 881-6444/ Telex 15-2167

Data I/0 Canada 6725 Airport Road, Suite 302, Mississauga, Ontario L4V 1V2 (416) 678-0761/ Telex 06968133

Data I/0 Europe World Trade Center, Strawinskylaan 633, 1077 XX Amsterdam, The Netherlands +31(0)20-622866/Telex 16616 DATIO NL
Data 1/0 Japan Sumitomoseimei Higashishinbashi Bldg., 8F, 2-1-7, Higashi-Shinbashi, Minato-Ku, Tokyo 105, Japan

(03)432-6991/ Telex 2522685 DATAIO J
©1988 Data /0 Corporation
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Or bypass the menus and zoom
directly to specific operations by
selecting key commands. Help mes-
sages are available whenever you
need assistance.

To speed parts selection, the
UniSite 40 provides a built-in list of
devices. And you can save your most
frequently-used programming param-
eters for instant recall.

DESIGN FREEDOM FOR TOMORROW.
When leading-edge designers use the
latest devices in their designs, they
need the programming freedom only
the UniSite 40 provides. Call Data |/0®
today and ask about the UniSite 40.
Because state-of-the-art never stops
changing.

1-800-247-5700
Dept. 616

DATA 1/O
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A product-oriented design aid

To save you time in your efforts to keep current, EDN’s editors have
surveyed the new-product offerings from thousands of companies, screening
and selecting only the most significant of those offerings introduced in
the last six months. We present our findings—the best of the best—in a
format designed to make your product selection as easy as possible.
You can keep this Product Showcase as a reference until the next one
that covers these four key product areas appears in December.

Professional Issues will return next issue.

EDN July 21, 1988
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EXPECTED SOMETHING THAT WOULD
BE MUCH MORE USEFULY

AMERICAN JOURNALIST, 1879

EDN July 21, 1988
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For years, people have been intrigued with the
latest in technology. But, they’ve been less than
enthusiastic about learning how to put it to good
use. The Transputer from INMOS is no exception.

System designers agree that Transputer’s
are revolutionary, but the prospect of learning a
new programming language has made some of
them a little uneasy.

The truth is, Transputers can actually be
easily programmed in most high level languages
developed for standard microprocessors including
C, Fortran and Pascal. And, since Transputers are
so much more than standard microprocessors,
we've also developed OCCAM.

But don't let that scare you. OCCAM actually
eases the system designer’s task by simplifying the
representation and control of parallel systems.

It's easy to learn and can be intermixed with the
languages you already know.

And OCCAM creates a whole new program-
ming dimension. Because a program running in a
Transputer is formally equivalent to an OCCAM
process, a network of Transputers can be described
directly as an OCCAM program.

Together with just one or more Transputers,
the formal rules of OCCAM provide the design
methodology for true concurrency and unlimited
system extendability. And OCCAM programs do
not have to be rewritten as Transputer-based
systems grow to utilize future levels of integration.

So take another look at the Transputer with
OCCAM. It's a revolutionary way of processing
information. And it's easy to speak the language.

TRANSPUTER
@ NMOoS

INMOS, Colorado Springs, Colorado 80935. Tel. 719-630-4000, Orogé;e County 714-957-6018, Santa Clara 408-727-7771, Denver 303-368-0561,

Minneapolis 612-932-7121, Dallas 214-490-9522, Boston 617-229-25!

INMOS Transputer and IMS are trademarks of the INMOS Group of Companies.

Baltimore 301-995-6952, Atlanta 404-242-7444.

CIRCLENO 7
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Stop Wasting Power

New CMOS array features the lowest power dissipation: 8uW/Gate/MHz

Raytheon’s newest CMOS

array family, the RL1000, helps
you achieve optimum power
performance. It offers the lowest
power dissipation available—

at high densities—without
sacrificing speed.

U Lowest Power: Ratheon’s
8puW/gate/MHz CMOS arrays,
with 1.0 micron effective channel
lengths, have available densities
ranging from 5670 to 20,440
gates. With 20 tracks per channel
instead of the standard 16, gate
utilization is typically 90 percent
or better.

Ll High Speed: At 0.3 ns unloaded
inverter delay, this low-power, high-
speed array family is perfect for
portable equipment or where power
sources are limited.

L] Other features: The RL1000
series, with symmetrical switching
delays, operates at 250 MHz flip-
flop frequency and is TTL/CMOS
compatible.

U Packaging: All packaging options
are available. And Raytheon’s
design support includes an
extensive macrocell library on
major workstations.

] Also available in CMOS:

= Approved VHSIC PHASE I
gate array: RVG 1.25 family

® Second source for LSI Logic
Inc.’s LL7000 Series: RL7000

Call Raytheon for access to the
right CMOS technology. Your
success is our first priority.

Raytheon Company
Semiconductor Division

350 Ellis Street

Mountain View, CA 94039-7016
(415) 966-7716

Raytheon

CIRCLE NO 9

Where quality starts with fundamentals.
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When it comes
to ASICs,
ou need more
than technology
that works.




You need a partne




rship that works.

In todays highly competitive marketplace, it takes more than
technology and tools to meet your ASIC needs. It takes a long-term partner
you can count on. One whos ready to help you turn your hot idea into
an even hotter new product.

At Fujitsu Microelectronics, we believe that the only way we can
achieve our goals is to help you achieve yours. So weve committed our
technical, financial and human resources to providing you with the ASIC
technology, tools and trust you need to meet your objectives. From design
support through volume production of your advanced VLSI ICs. The heart
of your new products.

When you shake hands with Fujitsu, you get more than just a
business deal. You get the industrys most experienced volume producer
of ASIC devices as a working partner.

We become an extension of your ASIC design team, providing
you with a nationwide network of field application and technical
resource engineers, ready to offer local technical support on both products
and tools.

You also get ASIC sales and marketing support to help you
smooth out all the administrative wrinkles.

Plus coast-to-coast technical resource centers, fully equipped
with easy-to-use design tools. And local training and twenty-four hour
design facilities, so you can work whenever inspiration strikes.

All supporting the most advanced process and manufacturing
technologies in the industry, including CMOS, ECL, BiCMOS and LSTTL.

All of which is structured for the fast design input-to-prototype
turnaround, design security and timely delivery of volume production
you need to get to market faster.

It all adds up to a partnership that works. Which, after all,
is everything an ASIC partner should be.

B
FUJITSU

FUJITSU MICROELECTRONICS, INC.

Everything an ASIC partner should be.

3545 North First Street, San Jose, CA 95134-1804 (408) 922-9000 &



address space in the extended mode.

High-speed processing makes the V33 ideal for your
instrumentation or control equipment design. And the ample
address space gives you an edge in advanced PC applications.

Other top-class features of NEC's new V33 include separate
address and data buses for the 2-clock bus cycle, and dynamic
bus sizing for 8/16-bit data bus systems.

The V33is software-compatible with
the V20 and V30.

To find out how the V33
can speed your system
to success, call
'NEC today.

T he V33 runs fast. 16MHz fast. And it offers a 16M-byte

For fast answers, call us at:

632-3531.TWX:910-379-6985.
0211-650302.Telex:8589960.

&c Computers and Communications s Tel:040-445-845.Telex:51923. |

V/33: The world’s fastest 16-bi

Tel:08-732-8200.Telex:13839.
€l:1-3946-9617.Telex:699499.

:02-6709108.Telex:315355.



The fast young minds behind

the world’s fastest 16-bit microprocessor.
Akira Kuwata and Yasuyuki Hasegawa,
architecture designers,

System Design Department,
Microcomputer Division.

UK Tel:0908-691133. Telex:826791. ) pore Tel:4819881.Telex:39726.
(ong Tel:3-755-9008. Telex:54561. Australia Tel:03-267-6355.Telex:38343.
1 Tel:02-522-4192.Telex:22372.
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Your next destination:




The AC/ACT Computer Age.

The future belongs to computers and peripherals
built with RCA Advanced CMOS Logic.

The pressure is on to make your systems smaller,
faster, cheaper.

Some of your competitors are doing just that by
incorporating AC/ACT into their new designs. If
you want to stay on the fast track, you can’t afford
not to consider AC/ACT.

The computer of the future.

Imagine a computer with power dissipation so
low you could eliminate all cooling systems. Or
design a sealed system to prevent dust problems.
And get dramatically improved reliability, thanks to
the far lower heat generated. As well as far smaller
system size.

You'd also be able to use itin a far wider operating
temperature range (-55°C to +125°C). Even in
high-noise environments.

FAST speed, CMOS benefits.

Advanced CMOS Logic gives you high speed
(less than 3ns propagation delay with our AC0O0
NAND gate) and 24 mA output drive current.

But unlike FAST, it gives you a whole new world
of design opportunity for computers, peripherals,
telecommunications and other speed-intensive
applications.

Advanced CMOS Logic dissipates less than 1/8
Watt while switching, compared to 1/2 Watt for a
FAST IC (octal transceiver operating at 5 MHz).
And quiescent power savings are even more dramatic:
AC/ACT idles at a small fraction of the power of a
FAST IC.

In addition, AC/ACT offers balanced propaga-
tion delay, superior input characteristics, improved
output source current, low ground bounce and a

isa of Logic
*FAST is a trademark of National Semiconductor Corp

wider operating supply voltage range.

Latch-up and ESD protection, too.

Latch-up concernisvirtually eliminated, because
AC/ACT uses a thin epitaxial layer which effectively
shorts the parasitic PNP transistor responsible for
SCR latch-up.

And a dual diode input/output circuit provides
ESD protection in excess of 2KV.

Save months on design time.

Now, you can work with SmartModels'of our
devices to do fast system-level simulation. This can
dramatically cut your design time and costs.

A broad and growing product line.

Our line already includes over 100 of the most
popular types (SSI, MSI and LSI). More are coming
soon. And many are available in High-Rel versions.

All this at FAST prices.

Our AC/ACT line is priced comparably to
FAST. So you get better performance at no extra
cost. Why wait, when your competition is very likely
designing its first generation of Advanced CMOS
Logic products right now?

Get into the passing lane, with RCA AC/ACT
from the CMOS leader: GE Solid State. Free test
evaluation kits are available for qualified users. Kits
must be requested on your company letterhead.
Write: GE Solid State, Box 2900, Somerville, NJ
08876.

For more information, call toll-free 800-443-7364,
extension 24. Or contact your local GE Solid State
sales office or distributor.

In Europe, call: Brussels, (02) 246-21-11; Paris, (1) 39-46-57-99; London, (276) 68-59-11; Milano, (2) 82-291; Munich, (089) 63813-0; Stockholm (08) 793-9500.

USA

GE Solid State

GE/RCA/Intersil Semiconductors
Three great brands. One leading-edge company.
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FLUKE AND PHILIPS-THE GLOBAL ALLIANCE IN TEST & MEASUREMENT

FLUKE

20

If you're like most test-and-measure-
ment people, you have trouble finding
automatic switching systems that hit
both your budget targets and your test-
ing needs. Not to mention your space
constraints.

Meet the Philips System 21, a whole
family of handy intelligent modules, all
tied to a master unit with a single GPIB
address.

You can start with just two units—
a master and slave—then expand as far

Stch Hit

as you like, adding modules as your
needs grow.

Your options include most common
switching and 1/0 functions, plus an
18 GHz switch, an analog-to-digital
converter, a user-adaptable module
and much more.

And you only pay for the functions
you need.

Which means you can build a working
system for under a thousand dollars,
and additions are even more affordable.

CIRCLE NO 14

PHILIPS

PHILIPS

&/

Plus you have Fluke service and sup-
port just a phone call away.

How's that for a hit?

Our free System 21 Catalog explains

~ it all. For your copy, just call toll-free:

1-800-44-FLUKE ext. 77.

John Fluke Mfg. Co., Inc., P.0. Box C9090, M/S 250C,
Everett, WA 98206.

U.S.: (206) 356-5400 CANADA: (416) 890-7600.
OTHER COUNTRIES: (206) 356-5500.

©Copyright 1988 John Fluke Mfg. Co., Inc.
All rights reserved. Ad no. 1271-P21.

FLUKE

®
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NEWS BREAKS

EDITED BY JOANNE CLAY
LOGIC ANALYZER SUPPORTS 25-MHz 68030 MICROPROCESSOR

The PMR06 68030 personality module and the 12RM33 68030 mnemonics ROM
pack, both from Tektronix (Beaverton, OR, (503) 629-1265) are the first logic-analyzer
support products available for the 68030 microprocessor. The personality module and
ROM pack allow you to interface Tektronix’s 1240/1241 logic analyzers to a 68030
microprocessor operating at clock rates as high as 5 MHz. A low-capacitance probe
connector joins the personality module to the 68030’s 128-pin PGA socket. The per-
sonality module acquires all valid 68030 bus cycles, including asynchronous, syn-
chronous, and burst data transfers. The mnemonics ROM pack disassembles the 68030
microprocessor and 68881/6888R floating-point-coprocessor instruction sets. By
automatically tracking the 68030’s 3-stage instruction pipeline, the ROM pack can
mark the instructions that are executed. The ROM pack also decodes the 68030’s
dynamic bus sizing and displays only the 68030 data that is actually transferred. The
total package, including the logic analyzer, costs $10,950. The ROM pack and per-
sonality module cost $3500.—Doug Conner

CD ROM ABSORBS MORE THAN 10,000 PAGES OF UNIX DOCUMENTATION

Searching for technical information regarding AT&T’s Unix can be daunting—the
operating system’s documentation takes up more than 10,000 printed pages. Hewlett-
Packard’s (Palo Alto, CA; phone local office) LaserROM package for its HP-UX version of
Unix allows you to search for such information electronically. LaserROM is sold by
subscription and costs $1800 for 12 monthly updates. If you order a 12-month
subscription to the LaserROM service before December 31, 1988, the company will in-
clude a 5%-in. CD ROM drive for use in an HP Vectra or IBM PC/AT-compatible com-
puter at no additional charge.—Steven H Leibson

SOFTWARE MONITOR CREATES BATTERY “FUEL GAUGE” FOR LAPTOP PCs

Users of battery-powered, laptop PCs often become apprehensive after using their
machines for extended periods because their machines provide no means for measur-
ing the remaining battery capacity. To ease their fears, they can take advantage of Bat-
tery Watch, a $39.95 terminate-and-stay-resident (TSR) program from Traveling
Software (Bothell, WA, (206) 483-8088). The program, which runs on a variety of MS-
DOS-based laptop PCs, provides an estimation of the time remaining before batteries
will require recharging. The program doesn’t actually measure the PC’s battery voltage.
Instead, it checks the state of the computer every two seconds to determine what
peripherals are in use. With that information, the program calculates the instan-
taneous battery drain, computes the remaining battery capacity, and displays the
result of that computation on the PC in the form of a bar chart.—Steven H Leibson

STAND-ALONE IEEE-488 CONTROLLER OPERATES WITHOUT SUPERVISION

You can now provide IEEE-488 control outside your laboratory with the Macro488
from IOtech (Cleveland, OH, (R16) 439-4091). The Macro488 can also free your host
computer from monitoring IEEE-488-based instruments. You just load as many as 100
instruction sets into the unit’s 32k bytes of nonvolatile RAM from any computer hav-
ing an RS-232C or RS-422 data port, and the Macro488 will control as many as 14
IEEE instruments. You can also retrieve data collected by the unit through your com-
puter’s serial port. A built-in real-time clock lets the unit collect data at regular or
irregular intervals, so it can operate without supervision. The clock also provides time-
stamping capability. The Macro488’s solid-state design makes it suitable for field
testing applications. It sells for $995.—J D Mosley
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INDUSTRIAL-STRENGTH PC HOUSES 14 EXPANSION BOARDS

For industrial applications that require an IBM PC or compatible computer with lots
of data-processing flexibility and extensive memory capacity, consider the Model 3014
computer from Texas Microsystems (Houston, TX, (800) 627-8700 or (713) 933-80850).
You can order this computer with an 8086-, 80286-, or 80386-based CPU board, any
combination of 8- and 16-bit card slots, and as many as five disk drives for a max-
imum of 1G byte of mass data storage. The nickel-plated steel enclosure includes a
dual-fan cooling system, clamping mechanisms to ensure stable connections for your
expansion boards despite vibration or shock, an internal ground plane with ground
shields for each signal, and a lockable transparent door to protect the disk drives. A
typical 80286-based system with 1M byte of RAM sells for $2700.—J D Mosley

STATIC RAMs OFFER DENSITY OR SPEED

If you need a high-density SRAM or need to operate with a 15-nsec access time,
Hitachi America (San Jose, CA, (408) 435-8300) has a part for you. The HM628128 is a
1M-bit static RAM organized as 8x128k bits and offering a 70-nsec access time. The part
comes in a 32-pin plastic DIP or surface-mount package. Samples of the part are avail-
able now for $220; it’s scheduled to be in full production in early 1989. The HM6787,
HM6788, and HM6789 are 64k-bit parts with 15-nsec access times. The 64k x1-bit
HM6787, 16k x4-bit HM6788, and 16k x4-bit HM6789 (which offers an output-enable
function) are TTL compatible; their prices start at $59.10 (100).—Richard A Quinnell

LITHIUM-POWERED ;C SCHEDULES AND LOGS EVENTS

Capable of time-stamping events and scheduling activities by date and time, the
DS5000T from Dallas Semiconductor (Dallas, TX, (214) 450-0400) is a CMOS single-chip
microcontroller with a built-in lithium energy source, a real-time clock/calendar, and
32k bytes of nonvolatile static RAM for program and data storage. You can partition
the RAM as program space and data space to suit your particular task. The chip’s
crash-proof circuitry permits it to resume a task—with no loss of data—after a system-
wide power blackout. A built-in encryptor maintains the confidentiality of proprietary
application software and data. And the DS50000T can receive new programming or
report logged information via a telephone connection, thus permitting you to update
software without interrupting service, removing the chip, or opening the equipment’s
enclosure. You can order this device with 32k bytes of RAM for $80.75 (1000) or select
the 8k-byte version, which sells for $64 (1000).—dJ D Mosley

LOGIC ANALYZER ALSO ACTS AS SYMBOLIC DEBUGGER AND DATA LOGGER

The Mobile Incident Logger (MIL) from Step Engineering (Sunnyvale, CA, (408)
733-7837) combines the functions of a logic analyzer, a symbolic debugger, and a data
logger in a portable package. The instrument requires an IBM PC or compatible com-
puter to act as a host for data transfer and for initialization. You can program the MIL
to acquire analog data, log digital events, and record microcontroller operation. After
setup, the unit can acquire and store data independentlyof the host. The unit can time-
tag data for interleaved display, or it can let you view the data types separately. The
unit supports the 6800 Series of microcontrollers as well as the 68000 Series. Not
including the host, the MIL costs $14,900 and is available for delivery within 30 days
ARO.—Richard A Quinnell
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Why high performance
designers are so excited
about the new PLD 7(330
State Machine:

i ™

As state machines go, this one goes

the fastest. With the highest functional Our Preview Kit, with demo floppy
density available. and technical paper, even includes

A system that lets you design state application ideas, like our step-by-step
machines that can execute control designeaﬁmple showing you how to
sequences atafull 50MHz without even  cyeate a 16 x 4 programmable multi-
brea'thmg hard. : plexerusingasingleCY7C330.

High performance designers are You'll also get the databook thathas
excited by the extensive features, ledby  the information you need on this great
the richness of 256 product terms. part, and on ALL our high performance

Bymispansabﬂityd:odelivefrtwice pae - .
the performance and density of previ- high speed SRAM.
ous generation PLDs, with about half g%g hzgh speedIS’ROM
theB;,povﬂv::réase i ol CMOS h@g speed PLD.

rogramm CMOS high speed Logic.

pogular programming languages . Log
and machines. LD 7€330 Preview Kit and Data-
__Andby theability to design the high- % Yours free, for a toll-free call.
est performance state machines, with G ; ‘
1000 to 1500 gate functionality, using  DataBook Hotline:

reprogrammable PLD technology.

== & CYPRESS
SEMICONDUCT

R

Cypress Semiconductor, 3901 North First Street, San Jose, CA 95134, Phone: (408) 943-2666, Tlex: 821032 CYPRESS SNJUD, TWX: '

910-997-0753. ©1988 Cypress Semiconductor.
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SUBMICRON CMOS GATE ARRAYS OFFER 3000 TO 45,000 GATES

Matra Harris Semiconducteurs (Nantes, France, TLX 711930; in the US: Santa Clara,
CA, (408) 986-9000) is now accepting designs for the company’s MC series of sub-
micron gate arrays. The devices are manufactured with a CMOS process and have an
effective channel length of 0.65 ym (1 pm drawn). The initial introductions are a
10,000-gate device and a 35,000-gate device. Production of these devices is scheduled
for the first and second quarters of 1989. During 1989, the company will complete the
series with gate arrays that range in complexity from 3000 to 45,000 gates. MC Series
gate arrays have a typical gate propagation delay of 0.5 nsec and accept clock frequencies
as high as 100 MHz. They cost approximately £1 per 1000 gates (5000). In 1989, you’ll
also be able to obtain the MCM Series, which will have similar technology, but will
have a portion of the die precustomized with optimized blocks such as RAM; the
remaining portion of the die will be a gate array.—Peter Harold

SEALED KEYBOARDS FEATURE DAYLIGHT-VISIBLE BACKLIGHTING

Marconi Electronic Devices’ Microsystems Div (Swindon, UK, TLX 444460; in the US:
Hauppauge, NY, (516) 231-7710) can now supply LED backlighting for its
SF62000-Input range of ruggedized, fully sealed, conductive rubber keyboards. Each
keyswitch location incorporates both red and green surface-mount LEDs, which provide
even illumination of the keyswitch through its keycap legend area. The illumination is
bright enough to be clearly visible in daylight. You can individually address each LED
in the keyboard array, so you can generate red, green, or yellow keyswitch illumination.
The LEDs don’t affect the keyboards’ 1.4-mm switch travel or their tactile feedback.
However, the backlighting does approximately double the price in comparison with the
company’s unlit versions: A 12-way backlit keyboard sells for around $103.—Peter Harold

PERSONAL NEUROCOMPUTER SPEEDS SOFTWARE-DEVELOPMENT TASKS

According to reports in the Japanese press, NEC has become the first company to
offer a personal “neurocomputer,’ a system that comprises the company’s PC9800 per-
sonal computer, a neuro engine board, and a neural-network program. The neuro
engine board includes four data-flow-type microprocessors for high-speed parallel pro-
cessing. The computer will reportedly let users complete software-development tasks
for a variety of systems—such as character-recognition systems, expert systems with
learning capability, voice-recognition systems, amd robot-control systems—in about a
tenth of the time they’d require with conventional computers. The personal computer’s
arithmetic-processing capability is rated at approximately the level of a minicomputer.
It costs about $5440 to $11,198, depending on the configuration.—Joanne Clay

US FIRM SIGNS MAJOR AGREEMENT WITH CHINESE COMPUTER MAKER

US semiconductor and board manufacturer Western Digital Corp (Irvine, CA, (714)
863-0102) recently announced that it has signed an agreement with China Computer
Development Corp (CCDC) of the People’s Republic of China. CCDC will purchase as
much as $3 million worth of Western Digital’s WD1003-WAR and -RA2 hard-disk-
controller boards and chip sets and incorporate them in CCDC’s Great Wall family of
computer products, which the Chinese company markets in the Western Hemisphere
through Wescom Inc (Santa Fe Springs, CA). The agreement will also license CCDC to
use Western Digital chip sets to build and sell its own board-level products to other
computer firms in the People’s Republic of China. The accord is contingent upon US
government approval.—Joanne Clay
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WANT TOTALK SCSI?
CALL CIPRICO AT
1-800-SCSI-NOW.

Why talk SCSI with Ciprico? To start
with, we're the only vendor with a complete line
of high-performance SCSI host bus adapters
for Multibus® I, VMEbus, and Multibus II. Each
board was designed to optimize performance
with its system bus. And consider our experience.
Ciprico has over 50,000 boards installed world-
wide. Our design expertise provides you with the
highest possible performance at the lowest
possible price.

But that’s not all. Ciprico has
respondability. We have the largest staff of
customer support engineers in the industry to
help you resolve any integration problems. Plus
software drivers for all major operating systems.

Our SCSI adapters are all based on
an 80186 microprocessor, providing a command
queuing, pass-through SCSI command soft-
ware interface. Each board supports SCSI
disconnect/reconnect and asynchronous and
synchronous transfer rates of 2MB/s and 5SMB/s
respectively. And a floppy port is optional
for cost effective system design.

So if youre currently designing a system
based on Multibus I, VMEbus, or Multibus II, RIMFIRE 3510

give us a call to talk SCSL SCSI Adapter for §
VMEbus 4

C Plymouth. MN 25441

CIPRICO LISTENS. AND RESPONDS.
RIMFIRE 1500 RIMFIRE 2500
SCSI Adapter for SCSI Adapter for
Multibus® I Multibus® II

Multibus is a registered trademark of Intel Corporation.
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rugged plug-in

amplifiers

0.5 to 1000MHz o $13%2....

Tough enough to meet full MIL-specs, capable of operating over a wide -55° to +100°C
temperature range, in a rugged package...that’s Mini-Circuits’ new MAN-amplifier series.
The MAN-ampilifier's tiny package (only 0.4 by 0.8 by 0.25 in.) requires about the same

pc board area as a TO-8 and can take tougher punishment with leads that won't break
off. Models are unconditionally stable and available covering frequency ranges 0.5 to
500MHz and 0.5 to 1000MHz, and NF as low as 2.8dB.

Prices start at only $13.95, including screening, thermal shock -55°C to +100°C,
fine and gross leak, and burn-in for 96 hours at 100°C under normal operating
voltage and current.

Internally the MAN amplifiers consist of two stages, including coupling capacitors.
A designer’s delight, with all components self-contained. Just connect to a dc
supply voltage and get up to 28dB gain with +9dBm-output.

The new MAN-amplifier series...
another Mini-Circuits’ price/performance

breakthrough.
FREQ.
RANGE GAIN MAX. NF DC PWR PRICE
(MHz) dB OUT/PWR+t dB 12V, $ ea
MODEL f_tofy min flatnesstt dBm (typ) mA (5-24)
MAN-1 0.5-500 28 1.0 8 45 60 1395
MAN-2 0.5-1000 19 15 f 6.0 85 15.95
MAN-1LN  0.5-500 28 1.0 8 28 60 16,95
OMAN-1HLN  10-500 10 08 15 37 70 15.95
ttMidband 10f, tof,, .+ 0.5dB t1dB Gain Compression ©OCase Height 0.3 In

\1/2' e g
Max input power (no damage) +15dBm; VSWR in/out 1.8:1 max

finding new ways ...
setting higher standards

[JMini-Circuits

A Division of Scientific Components Corporation
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156
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S

from

filters

dc to 3GHz

« less than 1dB insertion loss over entire passband
« greater than 40dB stopband rejection finding new ways

« 5 section, 30dB per octave roll-off o i uabegmels

- VSWR less than 1.7 (iyp) [ Mini-Circuits

« over 100 models, immediate delivery P.O. Box 350166, Brooklyn, New York 115500008 (710 S04 4500
. mee[S MIL_STD_202 Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156

« rugged hermetically sealed package (0.4x0.8x0.4in.)
« BNC, Type N, SMA available

LOWPASS  Model s p-|10.7|21.4| 30 | 50 | 70 | 100 | 150 | 200 | 300 | 450 | 550 | 600 | 750 | 850 | 1000

Min. Pass Band (MHz) DC to 107 [ 22 |32 | 48 ‘ 60 ‘ 98 | 140 ’ 190 l 270 ‘ 400 ‘ 520 ' 580 ‘ 00‘ 780 | 900
Max, 20dB Stop Frequency (MHz) 19 | 32 | 471701 9 | 147 | 210 | 290 | 410 | 580 | 750 | 840 | 1000 | 1100 | 1340

Prices (ea.): P $9.95 (6-49), B $24.95 (1-49), N $27.95 (1-49), S $26.95 (1-49)

HIGHPASS  Model  sknp-| 50| 100 | 150 | 200 | 250| 300| 400| 500| 600| 700| 800| 900 | 1000

Pass Band (MHz) start, max. | 41 9 | 133 | 185 225 290 ( 395 ( 500 ( 600 ( 700 ( 780 ( 910 | 1000
end, min. [ 200 | 400 | 600 | 800 | 1200 [ 1200 | 1600 | 1600 [ 1600 | 1800 | 2000 | 2100 | 2200
Min. 20dB Stop Frequency (MHz) 26/ 55 95 | 116 1501 1901 2901 3651 4601 5201 570 1 660 1 720

Prices (ea.): P $12.95 (6-49), B $27.95 (1-49), N $30.95 (1-49), S $29.95 (1-49)

*Prefix P for pins, B for BNC, N for Type N, S for SMA example: PLP-10.7
7 5 C105 REV.D
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SAMTEC - YOUR BEST BUY
IN INTERCONNECTS!

— ADDED VALUE
S really makes

o g?f] Samtec a
X g different breed
L Ppmar

of cat.

DIP sockets, capacitor sockets,
adaptor plugs.

Square socket strips,
board spacers.

Pin grid
array sockets.




“Samtec’s fair price and ADDED VALUES

give you more for your money in
Ways that l‘eally COllnt!” Sam Shine, Proprietor

ADDED VALUE-Triple in-
spection of all parts—before
and after assembly and during
packaging. You get the right
components in perfect con-
dition.

ADDED VALUE-Fast, friend-
ly sales and order entry
staff. Technical answers by
trained people who know
Samtec products as well as
competitive units.

ADDED VALUE-Delivery
when you need it, as prom-
ised—without excuses. Phone
notification 3 days ahead if
shipping date is changed. You
always know your order status.

ADDED VALUE-Your “Sud-
den Samples” will be sent
within 24 hours. You will al-
ways know the part is right
before you order.

ADDED VALUE-Zero fail-
ure rate for Samtec intercon-
nects. This is reported by Sam-
tec customers—demanding
OEM's, large and small.

ADDED VALUE-Careful,
tested packaging that assures
perfect, on-time delivery.
Member, “National Safety
Transit Authority.”

Interconnect Guide plus New
100-page Catalog. Guide is valu-
able reference for keeping up with
new interconnect products and
applications. New Catalog has specs
on all Samtec interconnects.

Now, with all of these unique Samtec ADDED VALUES—
can you afford to buy your critical interconnect devices
on price alone? More and more smart specifiers realize
that avoiding problems before they occur far outweighs
the initial apparent price savings. Quality is remembered
long after price is forgotten.

EUROPEAN SAMTEC, Lid. 35 Deerdykes View,
©Samtec, Inc. 1988 HEADQUARTERS: Westfield, Cumbernauld, Scotland G68 9HN
Phone: 02367 39292 FAX: 2367 27113 TLX: 776158

SUDDEN SERVICE

WORLDWIDE SAMTEC, Inc. P.O. Box 1147, 810 Progress Bivd.,
HEADQUARTERS: New Albany, IN 47150 USA Phone: (812) 944-6733
TWX: 810-540-4095 TLX: 333-918 FAX: 812-948-5047

Shrouded IDC terminal strips,
matching cable strips.

.025" sq. terminal strips, single/
double row, shrouded.

L
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Machined sockets, terminal strips.




THINK FAST. TOSHIBA

AREA SALES OFFICES: CENTRAL AREA, Toshiba America, Inc., (312% 945-1500; EASTERN AREA, Toshiba America, Inc., (617) 272-4352, NORTHWESTERN AREA, Toshiba America, Inc., (408) 737-9844; SOUTHWESTERN
REGION, Toshiba America, Inc., (714) 259-0368; SOUTH CENTRAL REGION, Toshiba America, Inc., 5214) 480-0470; SOUTHEASTERN REGION, Toshiba America, Inc., (404) 368-0203; MAJOR ACCOUNT OFFICE, Fishkill, New
York, Toshiba America, Inc., (914{896-6500; BOCA RATON, FLORIDA, Toshiba America, Inc., (305) 394-3004. REPRESENTATIVE OFFICES: ALABAMA, Montgomery Marketing, Inc., (205) 830-0498; ARIZONA, Summit Sales,

IA (LA & Orange County) Bager Electronics, Inc., (818) 712-0011, (714) 957-3367, (San

602) 998-4850; ARKANSAS, MIL-REP Associates, 2512) 346-6331; CALIFORNIA (Northern) Elrepco, Inc., (415) 962-0660; CALIFOR!
50; COLORADO, Straube Associates Mountain States, Inc., (303) 426-0890; CONNECTICUT, Datcom, Inc., (203) 288-7005; FLORIDA, Sales Engineering Concepts,

iego County% Eagle Technical Sales, (619) 743-6!
813) 823-6221, &05 426-4601, (305) 682-4800; GEORGIA, Montuomewarketing, Inc., (404) 447-6124; IDAHO, Components West, (509) 922-2412; ILLINOIS, Carlson Electronic Sales, (312) 956-8240, RW. Kunz,
314) 966-4977; IND! Leslie M. De oeComgarl}ys.éSW 842-3245; KANSAS, D.L.E. Electronics, (316) 744-1229; KENTUCKY, Leslie M. DeVoe Company, é317}842-3245; LOUISIANA, MIL-REP Associates, (713) 444-2557;

NE, Datcom, Inc., (617) 891-4600; MASSACHUSETTS, Datcom, Inc., (617) 891-4600; MICHIGAN, Action Components Sales, (313) 349-3940; MINNESOTA, Electric Component Sales, (612) 933-2594; MISSISSIPPI,
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HIGH SPEED STATIC RAMS.

From bit-wide to byte-wide, from 25ns to 70ns,
Toshiba is the power— and the speed —in static RAMs.

When you think fast, think Toshiba. FAMILY TYPE: HIGH SPEED MOS STATIC RAMS
We have the organizations and the PART ORG’N SPEED PACKAGE SAMPLES PROD'N
TMM2068AP  4KX4 45 20P __DIP NOW NOW
ﬁeeds to meet your requirements. In S e e Lot o s
popular 4K x 4, we off_er a 29ns ver- TMM2068AP_ 4KX4 25 20P DIP NOW __ NOW
sion in the stand_ard 20 pin type and in a IMMIOISAD 2KXS 5 ob DIP Now___NOw
22 pin version with an output enable R T T o T o
function of 15ns. The output enable helps  [Tvmzssc —skxo 45 28p SBDIP _Now  Now
TMM2089C 8KX9 35 28P SB DIP NOW NOW
eliminate bus contention while in- S S T
creasmg spef_ad. ) i TMM2089P  8KX9 35  28P DIP NOW __ NOW
We were first with 2K x8devices  [Dise—scs 6 ae nr —ov v
which are ideally suited for cache mem- TC55416P  16KX4 45 22P DIP NOW ___NOW
ory applications. We now have a 25ns TCEGIEr  16KX4 85 2P DIP NOW _ NOW
version in addition to our 35ns offering. Rl o TR
Both are now available in plastic DIPs. TC55416]  16KX4 35 24P SOJ NOW __ NOW
3 1t_xx71 3 3 TC55416] 16KX4 25 24P SOJ NOW NOW
For hlgh S blt Wlde apphcatlons’ TC55417P 16KX4 45 24P DIP NOW NOW
we are in full production of two versions  [rcssuizp_i6kx4 35 24 _DIP NOW ___NOW
of our CMOS 64K x 1 SRAMs. One with TCSMIE . " IonXs o o DIL SUM O
. d . th th TC55417] 16KX4 45 24P SQOJ NOW NOW
access times to 35ns, and one w1 € TC55417] ___16KX4 35 24P SO) NOW ___ NOW
lowest standby power in the industry at  [TCsim  i6kxa 25 24P SO NOW _ NOW
only 100uA. Both plastic DIP and plastic e —sion—s—r b Now now
SOJ packaging are available. TC5561P __ 64KX1 45 22P DIP NOW __ NOW
A new. product introduchion jsithe 16K T2 —He—g = o —
x 4 CMOS static RAM with access time of TC5561] ___ 64KX1 45 24P SOJ NOW __ NOW
25ns. Standard 22 pin plastic DIP and SOJ Lo oISl Wb Db o
versions are available, as well as a 24 TC552P KX 35 24P DIP NOW __NOW
pin plastic DIP and SOJ version with TC562]  GAKX1 55 24P SOJ NOW __ NOW
output enable access time of Isns, T sE &7 i s ML v
For byte-W1de apphcatlons we have an NOTE: DIP = PLASTIC CDIP = CERDIP SB DIP = SIDE BRAZED CERAMIC
SOJ = SMALL OUTLINE J LEAD PACKAGE

8K x 8 device with access times to 35ns.
Packaging is 28 pin 300 MIL plastic DIP.  TOSHIBA.

For applications where parity is required, RAMS
we have an 8K x 9 with speeds to 35ns. THE POWER IN HIGH SPEED S 3

This device is also in a 300 MIL plastic
DIP. LA : TOSHIBA AMERICA, INC.
So when you’re thinking fast, think

Toshiba. The power in high speed SRAMs.

© 1987 Toshiba America, Inc.

Montgomery Marketing, Inc., (205) 830-0498; MISSOURI, D.L.E. Electronics, (316& 744-1229, R.W. Kunz, (314) 966-4977; MONTANA, Components West, (206) 885-5880; NEVADA, Elrepco Inc 415 962 0660 NEBRASKA,
D.L.E. Electronics, (316) 744-1229; NEW EIIGLMIIJ Datcom, Inc., (617) 891-4600; NEW HAMPSHIRE, Datcom, Inc., (617] 891-4600; NEW JERSEY, Nexus-Technol Y, g201)94 0151; NI Summit Sales,
(602) 998-4850; NEW YORK, NexusTechnoIogy (201)947 0151; Pi-tronics, (315&455 -7346; NORTH CAROLINA/SOUTH CAROLINA, Mont omery Marketing, Inc., 919& 319; NORTH DAKOWSI)I.I‘I'II DAKOR, Electric
Component Sales, (612) 933- 2594; DHIO, Steffen & Associates, (216) 461-8333; (419& 884-2313, (513) 293-3145; OKLAHOMA, EP Associates, (214) 644-6731; OREEOII Components West, (503) 684-1671;
PENNSYLVANIA, Nexus Technology, (215) 675- 9600, Steffen & Associates, (412) 276-7366; RHODE ISLAND, Datcom, Inc., (617 891 4600 TENNESSEE, Mont&())mery Marketmg Inc., (205) 830-0498; , MIL- REP
Associates, (512) 346-6331, (713) 444-2557, (2143644 -6731; UTAH, Straube Associates Mountain States, Inc., (801) 263-2640; VERMONT, Datcom, Inc., (617) 891-4600; WEST VIRGINIA, Steffen & Associates, (419 884-2313;

WASHINGTON, Components West, (206) 885-5880, (509) 922- 2412 WISCONSIN, Carlson Electronics, é 14) 476-2790, Electric COmponent Sales, (612] 933-2594; WYOMING, Straube Associates Mountain States, Inc.,
(303) 426- 0890; CANADA, BRITISH COLUMBIA, Components West, (206) 885- 5880; ONTARIO, Electro Source, Inc., (416) 675-4490, (613) 726-1452; QUEBEC, Electro Source, Inc., (514) 630-7421.
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¢ Mail to: Matra Design Semiconductor
1 2895 Nothwestern Piwy.
I Santa Clara, CA 95051

] O Id ke to order a copy of GATEAID

" PLUS/PC on a 30-day trial basis. Bill me.
(Include business card or letterhead).

; [J Send me information.
Name
Signature (Required)

EDNO072188
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SIGNALS & NOISE

Taiwan is relatively stable

In his editorial “Trouble in the Pa-
cific” (EDN, April 28, pg 47), Jon
Titus said that “only about 15% of
Taiwan’s population is from main-
land China.” Actually, more than
99% of Taiwan’s population is from
mainland China. Except for the
much less than 1% who are truly
native (ethnic) Taiwanese, most peo-
ple in Taiwan are ethnic Chinese.
The “15% of Taiwan’s population
from mainland China” that the edi-
torial mentions are actually those
who went (or whose parents or
grandparents went) to Taiwan after
the communist and nationalist civil
war in the late 1940s. The people
Jon refers to as “native Taiwanese”
are people whose ancestors went
from mainland China to Taiwan be-
fore World War II.

I believe that most people in Tai-
wan—except for extremely few
Koumintang old-timers—do not be-
lieve their government should “lay
claim to mainland China.” I would
also like to point out that Dr Li, the
current president of Taiwan and the
head of the Koumintang party, was
born in Taiwan and speaks the Tai-
wanese dialect.

The Koumintang party is inter-
ested in making a smooth transition
to majority rule. Compared to
Korea or Hong Kong or Singapore,
Taiwan is very stable.

Y Simon Tsuo
Solar Energy Research Institute
Golden, CO

Terminal talks on two

The March 17 issue of EDN con-
tained a Design Idea by Sebastiao
Santiago Barretto for an RS-232C
spy circuit (“Spy terminal monitors
RS-232C traffic,” pg 205). The idea
is elegant and clever, but it can’t
work as printed. To fix it, you must
make the resistor go to pin 2 of the
spy terminal, rather than pin 3.
Also, you must swap references to

pin 2 and 3 in the text. The circuit
would work as shown if the spying
device were a DCE, but terminals
are DTE devices.

Long ago, I invented an allitera-
tion that helps me remember which
of pins 2 and 3 is the input and which
is the output on DTE and DCE
RS-232C devices. Just remember:
“Terminal talks on two.”

Dean A Cuadra
Cuadra Associates Inc
Los Angeles, CA

Chip speaks Forth

I read with great interest the Tech-
nology Update entitled “Plug-in
boards let your personal computer
perform parallel-processing tasks”
(EDN, February 4, pg 89), by J D
Mosley. It should be noted that the
Novix NC4016 RISC that J D men-
tioned (on pg 96) performs high-
level Forth words per cycle instead
of assembly instructions. There is
no assembly language for the Novix
chip. In addition, Harris offers the
AT/Force coprocessor, which imple-
ments Forth directly in silicon, as
opposed to Novix’s Forth interpret-
er, which is stored in a high-speed
memory. Harris claims its coproces-
sor performs 10 million to 20 million
Forth words/sec.

Dr Wayne J Naimoli

Director

Gazza Lab

Oakdale, NY

YOUR TURN

EDN’s Signals and Noise column pro-
vides a forum for readers to express their
opinions on issues raised in the
magazine’s articles or on any topic that
affects the engineering industry. Send
your letters to the Signals and Noise
Editor, 275 Washington St, Newton, MA
02158. We welcome all comments, pro
or con. All letters must be signed, but
we will withhold your name upon re-
quest. We reserve the right to edit let-
ters for space and clarity.
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Finally . . . PRECISION IN
SURFACE MIOUNT DEVICES

Yes, finally! Precision in a small
package.

PMI's precision bipolar analog
and CMOS converter product
line is now offered in SMD.
Write for our SMD brochure
which lists the availability of 65
devices in various surface
mount packages.

PMI's precision SMDs are
available in commercial and
industrial temperature ranges.
The surface mount offerings
include SO, SOL, LCC, and PLCC

To get your SMD brochure,
circle the reader service number
or call ... 1-800-843-1515.

You'll also receive a free copy of
our new 1988 Data Book!

Precision Monolithics Inc.
A Bourns Company

Santa Clara, California, USA
408-727-9222

ORANGE COUNTY; (714) 637-9602, LOS ANGELES: (818) 886-6881, MILPITAS: (408) 942-8060,
DALLAS: (214) 341-1742, CHICAGO: (312) 250-0808, ATLANTA: (404) 263-7995,
PHILADELPHIA: (215) 675-7600, BOSTON: (617) 794-0026
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PRECISION PULSED

An integral 500 MHz, 10-digit
counter/timer in Tek’s new 11300
Series oscilloscopes opens up a
world of accurate timing mea-
surements never seen before.

In the old way, you had to use a
separate oscilloscope to determine the

gales size and posi-
tion, the pulse or
time interval to be
measured by your
counter/timer.

Further, the trace
blooming or limited
writing rate of
conventional CRT
alisplays couldn’t
show high speed
signals—such as
glitches and narrow
pulses—at low
rep rates.

That made real
aceuracy nearly
impossible.

Our way, you not
only have an integral

counter/timer—you | —— ob o

have a window into
exactly what the
counter/timer sees:
using the 11300's

unique counter view trace,
you can observe precisely

Copyright ©1988, Tektronix, Inc. All rights reserved. KEA-855 %

Microchannel CRT makes metastable

events visible. Counter shows total number

of events during elapsed time.

EDN July 21, 1988

TIMING MEASUREMENTS.

on what part of your signal

the counter is triggering.

In other words, what you seg is
exactly what you get.

View fast transients invisible
before, using the 11302’s
microchannel plate CRT. Its

6 div/ns visual writ-
ing rate is more
than a thousand
times brighter than
conventional
oscilloscopes.

Dual delayed
Sweeps, one-button
calibration for
‘ enhanced accuracy,

Built-in counter helps make propagation 8-channel d’Sp/ay

delay measurements with unprecedented —these and much
accuracy and repeatability. more he /p you see
Qklails ana make
comparisons where
you've been flying
blind before.

Ask your Tek

representative
for an 11300
Series demon-
stration—and
start seeing

Gated frequency: top trace is pulse burst Make gated pulse width measurements B
input; centgr isng;mtgr gate; bguom is view wial . things our
of what’s being counted.

counter accuracy. Center is
counterview trace, bottom clearly shows Or call (800)

pse i mESUe. " 05 0433, Ext. 170 for more
information.
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It’s really quite simple: others offer you a Compare that with the infuriating alterna-
product, we offer a company. And a wn tives: transoceanic phone calls and
commitment. cables, garbled facts and data, and

unfulfilled next-day promises.

It's also simple to prove. Next time y w

the rep who fills your miniature lamp 0“ II 'Ind VCH looks at commitment as much
needs is in, ask him for performance more than a management buzz-
data, too. Or a competitive analysis, or word. We're putting a new plant,
quarterly product audit and reliability test “s Io he an eager staff, and considerable re-
data. Or a legacy of excellence like sources where our mouth is. All this
we began with Chicago Miniature. shows our dedication to the propo-

You get the idea. VCH not only has lhe heacon sition that...nobody is going to
these capabilities and credentials, out-service us. Nobody.

but we can provide them to you - VCH...Three letters that stand
in this country. If you need help, o mlnlal“re for a whole new level in mini-
VCH will send a specialist who ature lamp performance. We've
talks your language and can be avail- rewritten the industry standards
able in a few hours for design engineer- Iam s before, with Chicago Miniature. Now
ing assistance or applications advice. 13 we’re ready to do it again.

We're

out to he
the heacon
of miniature
lamps.
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CHICAGO MINIATURE BRAND
Buffalo Grove, IL + 312-459-3400



FDDIL

From deskwork to
network.

Good news for networks!

The X3T9.5 Task Group, under
the procedures of ANSI Accredited
Standards Committee X3, has
reaffirmed approval of the Media
Interface Connector (MIC) for the
proposed FDDI (Fiber Distributed
Data Interface) Physical Layer
Medium Dependent (PMD) document.

38 AMP and OPTIMATE are trademarks of AMP Incorporated.

More good news! AMP
has the complete fiber optic
interconnection system—the AMP
OPTIMATE Fixed Shroud Duplex
System—that meets all FDDI PMD
requirements. And includes all the
physical components you need to
make your fiber optic network a
reality.

Of special note: the transceiver
—the first of its kind—is capable of
operating at data rates up to 125 Mb/s.
Available in standard or raised (+5v)
ECL logic, it gives you a compact,
board-mount data link in a single 24-
pin module. Reliable duplex mating

and electro-optic conversion are now
easier than ever.




All system compo-
nents, in fact, are easy to |
install and reconfigure. Our
field termination kit makes
short work of attaching
duplex connectors to fiber
cable. And because all inter-
connections use a floating
interface, you get consistent,
low-loss mating (0.6 dB typlcal)
throughout

You can also order
complete, custom-built cable
assemblies from us. Either
way, you’ll have the assured
compatibility that comes
from dealing with only one
supplier for all your FDDI
interconnection components.
A supplier whose capability

ANiIP

in fiber optic technology is everything
you’d expect from the world’s largest
connector company.

For technical literature and
more information, call 1-800-
522-6752. AMP Incorporated,
Harrisburg, PA 17105-3608.

Interconnecting ideas

CIRCLE NO 26
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Quietly In Control

T

RCED CONVECTION
COOLING TECHNOLOGY

Thermal management control is complete
utilizing Comair Rotron’s new patented
ThermaPro-V technology. This acoustically
quiet, flexible, cooling technology allows for
continuous motor speed adjustments while
extending performance ranges.

THERMAL SPEED CONTROL, with its
closed loop system capability, can reduce
heat dissipating units and regulate fan speed
asa function of temperature. . . automatically.
The PROGRAMMABILITY feature allows
for a single fan for multi-purpose use—
drastically reducing inventories.

VOLTAGE REGULATION eliminates prob-
lems caused by sudden drops in voltage. Inter-
nally programmed voltage provides constant
cooling under the most hostile environments.

ThermaPro-V. Precise applications for
sensitive equipment. Thermal management.

Comair Rotron, The first Name in Forced
Convection Cooling Technology.

For literature only call 800-367-2662. In NYS
and for product or technical assistance call our
application Engineering Dept. at (914) 246-3615.

COMAIRZROTRON

a KLI company

12 North Street Sawyer Industrial Park, Saugerties, N.Y. 12477-1096
Telephone: (814) 246-3615 TWX 910-333-7572 Telex: 551436
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CALENDAR

Principles of RF and Microwave
Circuit Design (short course), Col-
lege Park, MD. Besser Associates,
3975 E Bayshore Rd, Palo Alto, CA
94303. (415) 969-3400. July 25 to 27.

Siggraph, Atlanta, GA. Barbara
Voss, Robert P Kenworthy Inc, 866
United Nations Plaza, Suite 424,
New York, NY 10017. (212) 752-
0911. August 1 to 5.

International Conference on
Handheld Computing, Corvallis,
OR. Eric Gakstatter, ICHC, 301
NE Byron Pl, Corvallis, OR 97330.
(503) 752-5456. August 4 to 6.

Midcon, Dallas, TX. Electronic
Conventions Management, 8110
Airport Blvd, Los Angeles, CA
90045. (800) 421-6816; in CA, (213)
772-2965. August 30 to Septem-
ber 1.

Surface Mount 88, Marlborough,
MA. MG Expositions Group, 1050
Commonwealth Ave, Boston, MA
02215. (800) 223-7126; in MA, (617)
232-3976. August 30 to Septem-
ber 1.

Modern Electronic Packaging
(seminar), Santa Clara, CA. Tech-
nology Seminars, Box 487, Luther-
ville, MD 21093. (301) 269-4102.
September 7 to 9.

International Test Conference,
Washington, DC. Doris Thomas,
ITC, Box 264, Mount Freedom, NJ
07970. (201) 267-7120. September 12
to 14.

Worst-Case Circuit Analysis (semi-
nar), Boston, MA. Design and Eval-
uation, 1000 White Horse Rd, Suite
304, Voorhees, NJ 08043. (609) 770-
0800. September 12 to 14.

C Programming Workshop (short
course), Seattle, WA. SSC, Box
55549, Seattle, WA 98155. (206) 527-
3385. September 12 to 15.
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MICRO-CAPII.
The CAE tool with fully interactive
analog simulation for your PC.

Spectrum Software’s MICRO-CAP 1I® is

fast, powerful, and feature rich. This fully

interactive, advanced electronic circuit
analysis program helps engineers speed
through analog problems right at their
own PCs.

MICRO-CAP 11, which is based on our origi-
nal MICRO-CAP software, is a field-proven,
second-generation program. But it’s dra-
matically improved.

Schematic Editor

MICRO-CAP I has faster analysis routines.
Better resolution and color. Larger librar-
ies. All add up to a powerful, cost-effective
CAE tool for your PC.

The program has a sophisticated inte-
grated schematic editor with a pan capa-
bility. Just sketch and analyze. You can step

EDN July 21, 1988

Transient Analysis

component values, and run worst-case
scenarios—all interactively. And a 500-type™
library of standard parts is at your finger-
tips for added flexiblity.

MICRO-CAP 11 is available for IBM® PCs
and Macintosh.™ The IBM version is CGA,
EGA, and Hercules® compatible and costs
only $895 complete. An evaluation version
is available for $100. Call or write today for
our free brochure and demo disk. We'd like
to tell you more about analog solutions in
the fast lane.

W Integrated schematic editor

B Fast analysis routines

B High-resolution graphic output

B Standard parts library of 500* types

*IBM versions only.

CIRCLE NO 29

B Transient, AC, DC, and FFT routines
B Op-amp and switch models

B Spec-sheet-to model converter*

W Printer and plotter* hard copy

1021 S. Wolfe Road, Dept. E
Sunnyvale, CA 94087
(408) 738-4387

MICRO-CAP Il is a registered trademark

of Spectrum Software.

Macintosh is a trademark of McIntosh Laboratory, Inc
and is being used with express permission of its owner.
Hercules is a registered trademark

of Hercules Computer Technology

IBM is a registered trademark
of International Business Machines, Inc.
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Powerfully Fast.

Achieve the switching
speeds you need to win your
“relay” race with vertical
DMOS products from Topaz
Semiconductor.

Our vertical DMOS devices
run the spectrum, from 800-volt, N-
channel capability to P-channel and
N-channel complements to off leakages
below one nanoamp. Topaz technology can
speed through your toughest switch array
configurations including applications in
bare-board testing, high-voltage printers and
telecom switching. Using SOT packages, we can
put the technology where you need it now.

Step into the winner’s circle with Topaz. Call
today for a data book on our complete line of DMOS
FETs, high-frequency analog switches and digital
controlled attenuators.

TOBAZ

SEMICONDUCTOR

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799
TEL (408) 942-9100 TWX 910-338-0025 FAX (408) 942-1174
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DID YOU KNOW?

EDN is distributed

at every major
electronics/computer show in the
U.S., France, and Germany.

EDIN

CALENDAR

12th International Fiber Optic
Communications and Local Area
Networks Exposition, Atlanta,
GA. Information Gatekeepers, 214
Harvard Ave, Boston, MA 02134.
(800) 323-1088; in MA, (617) 232-
3111. September 12 to 16.

Connector and Interconnection
Technology Symposium, Dallas,
TX. Electronic Connector Study
Group, 104 Wilmot Rd, Suite 201,
Deerfield, IL 60015. (312) 940-8800.
October 3 to 5.

Autotestcon, Minneapolis, MN.
Steve Palmer, Unisys, 3333 Pilot
Knob Rd, Eagan, MN 55121. (612)
456-2349. October 4 to 6.

Buscon/88 East, New York, NY.
Conference Management Corp, 200
Connecticut Ave, Norwalk, CT
06856. (203) 852-0500. October 4
to 6.

Electronic Imaging Conference
East, Boston, MA. MG Expositions
Group, 1050 Commonwealth Ave,
Boston, MA 02215. (800) 223-7126;
in MA, (617) 232-3976. October 4
to 6.

Power Electronics East, New
York, NY. Conference Management
Corp, 200 Connecticut Ave, Nor-
walk, CT 06856. (203) 852-0500. Oc-
tober 4 to 6.

Frontiers '88: The 2nd Symposium
on the Frontiers of Massively Par-
allel Computers, Fairfax, VA.
Frontiers Symposium, Box 334,
Greenbelt, MD 20770. October 10
to 12.

International Electronic Manu-
facturing Technology (IEMT)
Symposium, Lake Buena Vista,
FL. Bill Moody, 2529 Eaton Rd,
Wilmington, DE 19810. (302) 478-
4143. October 10 to 12.
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Let our PROMs take the
danger out o going fast.

When it comes to high-speed PRON?S, most of us will do anything
for the speed we need. But that can mean living dangerously.
ICT’s CMOS High-Speed Erasable PROMs will take the danger
out of going so fast.

Hold On Tight

We'll lower your risk, but not slow things down. Our CMOS
PROM:s are fast, with speeds from 35 to 55ns.The 24-pin 27CX321/
322 (4K x 8) and 27CX641/642
(8K x 8) are plug-in-compatible,
with high-speed bipolar PROMs
in standard 600-mil and space-
saving 300-mil packages.

Beat The Heat

Bipolar PROMs run red-hot. Our low-power CMOS PROMs
keep their cool at less than one-third the power. This brings oper-
ating temperatures way down to assure reliability and minimize
supply requirements.

Cut Your Costs

Fast PROMs at these densities are not inexpensive. So, even
development use of one-time-programmable PROMs can cost a
fortune. Not to mention programming mistakes or design changes
when in production. Our UV-Erasable PROMs are re-programmable,
making them cost-effective and convenient.

Know They’ll Work

Bipolar PROMs have limited factory testability. Some may
not even program. Our UV-Erasable PROMs are 100% factory-tested
to ensure complete programmability, function and AC/DC
performance. This means higher quality, and eliminates program

and test fallout.
Get the Facts Fast
If you want to live in the fast lane, be sure to find out how - - ’
to do it safely. Call us now and we'll send you the risk-free facts ICT CMOS High-Speed Erasable PROM Selection Guide
on our CMOS High-Speed Erasable PROMs, and information Device Pins Package Organization Speed(Tac) Power (Icc)
on our Serial EEPROMs and PEEL™ (Programmable Electrically w9 Soml . Kz 35,40, 4505 =
Erasable Logic) devices, too. International CMOS Technology, = 3 ¥ o
Inc., 2125 Lundy Avenue, San Jose, CA 95131. (408) 434-0678. i B IR 5 VP2 ks -
21CX641 24 600 mil 8Kx8 40, 45, 55ns 60mA
21CX642 24 300 mil 8Kx8 40, 45, 55ns 60mA
AILICT products are exclusively distributed through * User-programmable 500 A low-power standby mode

Marshall Industries.

=1

INTERNATIONAL CMOS
PEEL is a trademark of International CMOS Technology, Inc. TECHNOLOGY, INC.
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National
Semiconductor

In the time it takes other
graphics engines to draw a tew lines...

A=
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Texas Instruments TMS 34010 (2%) AMD Am95C60 (17%)
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Hitachi HD63484 (20%) Intel 82786 (25%)

GeoCad perspective drawing courtesy of Rudolph Horowitz and Associates, Architects.
Simulated performance based on maximum patterned line-drawing rates in an eight-bit color system with a resolution of 1024 by 768.
Of course, performance ultimately depends on system elements like memory speed.
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ours gives you the whole picture.

THE FIRST FULLY
PROGRAMMABLE
GRAPHICS PROCESSOR
WITH ON-CHIP
ACCELERATION

You can have the fast-
est calculations in the
world but ifyour system’s
graphics are slow; your
system is slow National’s
latest addition to its
Advanced Graphics Chip
Set — the DP8500 Raster
Graphics Processor (RGP)
—is the fastest graphics
engine on the market.

This 20-Mhz CMOS chip fea-
tures a bus cycle time of 100 nano-
seconds on back-to-back vector
and block operations.

It gives you blazing speed in
line drawing, BitBLT, fills, poly-
gons, character drawing, and
windowing — regardless of the
number of bit planes. It also
controls screen refresh.

COMPLETE FLEXIBILITY

The RGP gives you the program-
mability of a general-purpose
processor, SO you can optimize
your system for specific appli-
cations. Or differentiate it from
your competitors through proprie-
tary algorithms.

The RGP, with our DP8511 BitBLI
processing unit, is also the only

©1988 National Semiconductor Corporation

Advanced
Peripherals

National DP8500 Raster Graphics Processor

graphics solution that effectively
allows you to select either planar-
or pixel-oriented operation on-
the-fly. So you no longer have to
lock yourself into one architecture
or the other.

The RGP handles the very
highest-resolution CRTS and print-
ers, including laser printers. And it
supports any type of memory.

It also gives you the right
“hooks”and the right architecture
for moving into 3D and solids
modeling applications.

A COMPLETE SET OF CHIPS

Our Advanced Graphics Chip
Set also includes
* two BitBIT processing units
* four video clock generators
* four video shift registers
» three video RAM controllers
» a growing list of video DACs
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They're all part of
National’s unique modu-
lar approach —the only
approach that addresses
the complete graphics
pipeline. And the only
one with the performance
and flexibility you need
to carry you into the 1990s.

COMPLETE
SUPPORT

We offer a wide range
of software tools — includ-
ing assembler, debugger,
librarian, linker, software
utilities, graphics kernel packages,
and a C compiler package.

Nova Graphics International is
providing full support for graphics
software standards, including
GKS and CGI.

Check it all out for yourself with
the DP850EB demo/evaluation
board for only $1495. Buy the
board and we'll include a coupon
good for ten free RGPs on your
first order of 100 or more.

To order today, call National
Semiconductor at (408) 721-5404.
Or for a copy of our system-level
comparison brochure, circle the
reader service number.

National
Semiconductor
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If you want to increase
the value of your PWB real estate,
Du Pont can help
you do it.

With VACREL® photopolymer film solder

mask. The material that enables you to reliably
encapsulate dense circuitry and tent via holes,
permitting more electrical functions in less PWB
real estate; to let you create higher density
PWBs than ever before.

Instead of placing vias and components
on separate areas of the board, you simply design
vias under the components. And because VACREL
tents the vias, solder stays only in the places
where you want it; you avoid bridging, shorts,
and contamination. It’s also easier to clean
under components.

In addition, you use less solder, minimizing
assembly weight, because you're only covering
connections. Hole-filling defects are also avoided.
The bottom line is VACREL can increase
assembly yields and cut manufacturing costs per
function allowing you to get the most from your
PWB real estate.

If you want more value out of your PWB
real estate, ask for VACREL photopolymer film
solder mask. It's the right material for PWB
designs. Just call DuPont at 1-800-237-4357.

Or write: DuPont Company, Room G-51176,
Wilmington, DE 19898.

DuPont Electronics

Share the power of our resources.
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0.050-in. (1.27-mm,) contact wipe helps assure
reliable connections.

DuPont RIB-CAGE™ connectors Patented RIB-CAGE design is
Jeature a three-rib contact that highly resistant to shock and
delivers 100 grams of normal force. vibration.

Big Performance.
Little Package.

Rib-Cage connectors deliver 100- And the long contact wipe helps
gram normal force in miniature/ assure reliable connections through
microminiature interconnectors. repeated cycles.
Du Pont’s RIB-CAGE™ design You get inductance, capa-
lets you pack 0.100-in. centerline per- citance and impedance values
formance into 0.050-in. ¢/l packages. that are compatible with faster signal
Our patented angled-rib design speeds (thanks to the 0.050 in.
creates a contact area large enough to design), along with high current capa-
produce a normal force city and low circuit
of 100 grams, with resistance.
remarkably high shock In addition, RIB-
and vibration resistance. CAGE connectors let

Actual size of 50-position 0.050-in. (1.27-mm)
vertical surface-mount RIB-CAGE card
connector and mating male header.
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Shown above: 60X illustration of terminal used in RIB-CAGE
connectors. Actual length is 0.250 in.

you increase surface density, since RIB-CAGE design that can

they take up only one-eighth the work for you.
volume of 0.100-in. centerline Let us show you how to get big
connectors, while delivering profiles performance from a little package.
as low as (.18 in. for special For a free sample kit of RIB-CAGE
applications. connectors, just call
Whether you're e 1-800-237-4357 (in
working with through- e 4 Pennsylvania, call
mount or surface- § (oo [/ | 1:800-222-2194). Or
mount technology, ' write: Du Pont Company,
sine or dual-entry | £ >% Room G51117, Wilmington,
designs, we have a £ /) —i~ DE 19898.

=)
N

3 4 5
Applied Current (Amperes)

¥ 40 adjacent pos.
4 adjacent pos.

1 or 2 adjacent pos. Dun)rl t E] I [

Share the power of our resources.
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The tape on the left
will change the way you look
at multilayer circuitry.
So will the one on the right.

Introducing the Green Tape System* from Du Pont.
And a free videotape that shows what this new multi-

layer circuit technology can do for you.
Green Tape is a low-temperature, co-fireable

ceramic based system that combines the design flexibility
of thick film systems with the manufacturing ease of

co-fired alumina systems.
Green Tape eliminates the multiple firing steps

required with traditional thick film technology. And
unlike co-fired alumina, where extreme firing tempera-

tures destroy high conductivity metals such as gold
and silver, the Green Tape System is perfectly compatible

CIRCLE NO 35

with precious metal circuitry.
Now you can design innovative multilayer circuitry

using Green Tape. It can be fired in an air atmosphere and,
like thick film equipment, requirements are simple.

This allows for in-house prototyping and manufacturing
which means very quick turn-around times. And there’s

no known limit to the number of dielectric layers that
can be fired at one time. Think of the possibilities.

If you think the Green Tape System sounds good,
wait'll you see how it can help you improve your multi-

layer circuitry. Call for your free videotape: 1-800-341-4004.

*DuPont’s trademark for dielectric tape, inner layer and via fill conductors.

DuPont Electronics

Share the power of our resources.
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EDITORIAL

Fewer hypocrites, please

Although discussion about engineers’ overtime work has continued
for years, the recent reports of $7-per-hour engineers reawakened
many to “wage busting” practices. Wage busting occurs when a
company pays an engineer a salary but also requires the engineer to
put in overtime—without additional pay. Thus, when you average
the engineer’s real pay over the actual time worked, the wages are
“busted.” Businesses frequently offer the US government low bids
on contracts by depending on such mandatory uncompensated
overtime.

As we've noted previously, the IEEE has been pressing the case
against all types of wage busting, including mandatory uncompen-
sated overtime embodied in defense contracts. The IEEE reports
that legislation before the Senate and the House of Representatives
will, when passed, curb the practice. According to the IEEE, the
House Armed Services Committee recently directed the Depart-
ment of Defense to assess contractor bids on the basis of a 40-hour
work week. Hourly wages will be based on the same 40-hour week.

The House report states, “Allowing companies to require manda-
tory uncompensated overtime in order to reduce its price does not
provide the best value for the dollar in the long run. In addition,
allowing companies to bid on that basis is in effect sanctioning
practices that undermine the government’s effort to obtain quality
professional services.”

Unfortunately, it’s difficult to take Congress’s overtime concerns
seriously. Congress exempts itself from the Fair Labor Practices
Act, and other labor laws, so it doesn’t have to abide by overtime
legislation—and it often doesn’t. According to the Wall Street
Journal, workers in the House Folding Room have had to work
70-hour weeks without overtime pay. And congressional employees
shouldn’t complain to the press, either, reports the Journral,
because Congress exempts itself from the civil-service regulations
that protect other government whistleblowers.

Certainly, overtime is an important issue for engineers—as is
good, nonhypocritical government. That’s something to keep in

mind as we enter the fall campaign season.

Jon Titus
Editor

EDN July 21, 1988
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After4 years of
were announcing

© 1988 Altera Corporation. A+PLUS is a trademark of Altera Corporation. IBM is a registered trademark and Micro Channel is a trademark of IBM Corporation.
Distributed in US. by Alliance, Hall-Mark, Pioneer, Quality Components, Schweber, and Wyle. In Canada distributed by Future and Semad.
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In your costs.

If there’s one idea that has driven all
our products since the beginning, it’s
cutting costs without cutting corners.

And now that idea can drive all your

design projects.

Because Altera has expanded
its original EPLD concept into a
_— complete family of inexpensive,
off-the-shelf, user-configurable parts.
Which lets you create high-density,

custom logic without long design
cycles, high tooling costs or
dedicated inventory burdens.
With Altera, you get the broadest
choice of EPLDs. Not just general
purpose, but function-specific devices
for control and peripheral logic; even a
configurable bus interface for the
IBM Micro Channel™
All of them save you time, money and
board space.
And all it takes to get going is your
PC and a desktop.

And your deadlines.

Simply put, Altera is
the fastest route from
design to silicon.

Our CAE develop-
ment system lets you
enter your design
using familiar TTL
macrofunction as well
as Boolean and state
machine approaches.

CIRCLE NO 36

And our new A+PLUS design
processor delivers 20 times more through-
put than any other PC-based software.

‘So you can automatically fit a typical
1000-gate design, not in 30 minutes,
but in 90 seconds or less. And program
your EPLD even faster.

That’s why designers measure
our products not just in microns or
nanoseconds, but in something far
more important.

Time-to-market.

In fact, across the board.

Board space may be
the kindest cut of all.
Our EPLDs can
integrate dozens é
of parts into a ‘ b
single device.

And Altera has more ways to develop
more of your real estate.

Our new EP 610 and 910 devices, for
example, give you 16 and 24 macrocell
densities with access times as fast as
25 nanoseconds.

And our new EPB 2001 and 2002
interface chips are opening doors to the
Micro Channel.

So call (408) 984-2800 to cut your costs,
deadlines and space.

The more we cut back, the more you
get ahead.

/NBERA

3525 Monroe Street
Santa Clara, CA 95051




RTAda; model: Robot controller

package body PANEL is

task READ_PANEL is
entry PANEL _ INPUTS ( STATE : in PANEL.STATE _ TYPE) ;
end READ _ PANEL ;

Detailed Design

task body READ _ PANEL is

CARDtools Control Maps Builder; model: Robot controller
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High Level Design
and Performance
Analysis

step_interrupt

HOST

Requirements

© 1988 Ready Systems Corporation. VRTX is a registered trademark and CARDtools, VRTX 32, RTscope, ARTX, MPV, IFX, Hyperlink, RTAda and Taskbuilder are trademarks of Ready Systems Corporation. Other

brand or product names are trademarks or registered trademarks of their respective holders.
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Embedded
Microprocessors

TARGET

Networking

what it takes
real-time?

Successful real-time design for
embedded systems takes more than extra-
ordinary helpings of craft and creativity.

It also takes the right tools. Which may
explain why our CARD (Computer-aided
Real-time Design) technology is behind the
development of well over fifty million lines
of real-time code.

We're not talking about ordinary
tools spruced up with a few real-time exten-
sions. CARD technology was created
exclusively for the real-time world specific-
ally for integrating run-time and software
development environments.

We are talking about tools such as
reusable software components like VRTX?
the real-time operating systems standard.
Real-time implementations of C and Ada.
Automated analysis tools for verifying sys-
tem performance. Our CARDtools"product
gives you everything you need including
specifically tailored design aids to manage
software organization and data flow.

And automated documentation so
complete, so accurate, it satisfies even the
DoD’s rigid 2167A specs. Not to mention
the demands of our hundreds of exacting
commercial customers.

So if you'd like to have what it takes to
make your next real-time project run more
efficiently call us, toll free, at 8800) 228-1249.
Or (214) 661-9526 in Texas.

Because you can only be a success in
real-time design if you've got the right stuff.

SREADY
SYSTEMS
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Now benchpress

Arium introduces The Tool for your bench.
The 400 MHz logic analyzer at a price you can
handle as easily as the ML4400 handles multiple
pods simultaneously . . . starting at $4995.

Arium does it again.

We just redefined high-end logic analyzers in
terms of low-end cost. With the 8/16/32-bit
MILA4400, you can combine up to four independent-
clock cards (user-selectable) to get 16 channels at
400 MHz, 64 channels at 100 MHz (synchronous),
or 160 at 50 MHz (synchronous). That means you
can now handle full-speed 68030s or 80386s, as well
as 68020s and 8086s. And, uniquely, up to four dif-
ferent microprocessors, simultaneously. That's speed
our competition can't catch up with. Now for ease
of use.

Easy. Redefined. What does ease of use mean
to you? If it means: Single key menu access to all

MLA4CD LOGIC ANALYZER

400 M Hz.

screens. Complex triggering (Boolean, multilevel,
repeat functions) with cross-triggering between state
and timing, and between pods. Cross-time stamping.
Transitional timing. All software resident . . . Then,
you'll find them all, and more, in the ML4400.

Why Arium? How can Arium be the first to put
this much low-cost power on your bench? Because
we've always been first, ever since we redefined per-
formance/price logic analyzers with our MLAI00.
When will the competition catch up with the per-
formance/price of our new ML4400? Don'’t hold
your breath.

For more data on the new MLA4400, as well as
on our family of Arium 8/16/32-bit logic analyzers
at prices as low as $2495, contact ARIUM CORPO-
RATION, 1931 Wright Circle, Anaheim, CA 92806~

6052. Telephone 800/TO-ARIUM
(800/862-7486), (714/978-9531 in CA). Amum
CORPORATION

ACQUISITION

Arium does it again!
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PRODUCT UPDATE

X.25 serial communications controller
connects factory floor to packet networks

Designed to link remote factory
sites, the GESSCC-1 serial commu-
nications controller implements the
first three layers of the 1984 CCITT
X.25 LAPB (link access protocol
balanced) data-link procedure. An
onboard Motorola 68605 X.25 proto-
col controller IC implements the
first two layers, the physical and
data-link layers. Executing onboard
firmware, a 68010 implements level
3, the network layer. Systems using
the controller can communicate with
remote systems via a leased line or a
packet-switching network, and
eventually, via ISDN.

The intelligent G-64 bus board
can support serial data transfer
rates as high as 10M bps. It includes
a 68010 pwP that runs at 12.5 MHz
and features 512k bytes of RAM and
two 32-pin sockets that can provide
as much as 256k bytes of EPROM.
The Gesint-3, an external interface
module, adapts onboard X.25 TTL-

level serial signals to RS-232C,
RS-422, or RS-485 signals. The
board also provides two auxiliary
RS-232C ports, a programmable
bit-rate generator, and a 16-bit
timer.

The GESSCC-1’s multitasking ex-
ecutive in firmware allows you to
customize the controller for specific
applications. It targets, in particu-
lar, applications that require the
transfer of real-time industrial-man-
ufacturing data and process-control
data between remote sites. The sin-
gle-height Eurocard form and DIN
connector make the board suitable
for such factory applications.

The firmware also allows you to
use the board as a PAD (packet
assembler/disassembler). A PAD
typically connects the user’s termi-
nal to a public data network. The
GESSCC-1 can act as a PAD be-
tween its two onboard RS-232C
ports and the X.25 interface. The

controller’s PAD implementation
complies with the X.3, X.28, and
X.29 protocols.

Typically, the controller board
will allow you to interface systems
with packet-switching networks
such as Telenet and Tymnet. Al-
though the board can support serial
transfers as high as 10M bps, most
public data networks operate at a
maximum speed of 2M bps. For
higher-speed operations, the con-
troller can connect systems directly
or to a leased line.

The GESSCC-1 controller board
supports vectored and nonvectored
interrupts, and communicates with
the host CPU via 16-bit DMA trans-
fers. It can handle data-packet sizes
as large as 4096 bytes and costs
$1695 (100).—Maury Wright

Gespac Inc, 50 W Hoover Ave,
Mesa, AZ 85210. Phone (800) 443-
7722; in AZ, (602) 962-5559.
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The GESSCC-1 is a G-64 bus board that links remote factory sites and provides 10M-bit/sec serial communications. The 68605 implements the
physical and data-link layers (layers 1 and 2), and the 68010 implements the network layer (layer 3) of the 1984 CCITT X.25 LAPB

protocol.
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PRODUCT UPDATE

One-time programmable gate arrays
offer quick turnaround times

Gate-array users continue to long
for devices that offer short turna-
round times and low prototyping
costs. Typically, users want proto-
types in less than a week and sam-
ples that cost less than $1000 to
produce. Although these demands
seem almost impossible to satisfy,
you can now actually buy a desk-top
gate-array development system and
one-time-programmable (OTP) de-
vices that do it all.

The ACT1 series features two
programmable gate-array devices:
the ACT1010, which has 1200 gates
that are equivalent to the gates in
- standard gate arrays, and the
ACT1020, which has 2000 of those
gates. Both devices implement the
manufacturer’s antifuse technology.
Given the trade name Plice (pro-
grammable low-impedance circuit
element), the antifuse technique
links conductive runs within the
chip. Most module-to-module con-
nections require two or three anti-
fuse links. Once programmed, the
Plice connections are permanent.

The chips’ basic logic building
block is a configurable logic module.
The module is similar to a conven-
tional gate-array logic element in
that you can configure it into vari-
ous logie functions. The manufactur-
er provides a macro library that
contains over 200 standard logic
functions, such as counters, gates,
flip flops, and arithmetic elements.
Unlike other gate-array products,
the ACT1 family provides no fixed
flip-flop devices on its chips. Users
configure their own flip flops by
selecting the appropriate macro
from the library. The 1200-gate de-
vice offers 295 logic modules that let
you configure as many as 147 J-K
flip flops. Similarly, the 2000-gate
chip lets you produce as many as 275
J-K flip flops.

58

A special programming and diagnostic fixture lets you program and test gate-array chips
that use the manufacturer’s antifuse technology. The unit plugs into an 80386-based computer

or workstation.

These 2 gate-array chips use a
2-micron double-metal CMOS proc-
ess that creates flip flops that run at
toggle rates as high as 70 MHz. That
speed translates into a 40-MHz sys-
tem clock frequency. The ACT1010
has 57 I/0 elements; the ACT1020
has 69. Each output is TTL compati-
ble and supplies a 4-mA drive cur-
rent.

To use the ACT1 chips, you need
the Action Logic System, which
costs $19,950. The system includes a
complete suite of standard software
for schematic capture, timing analy-
sis, and electrical-rules checking. A
proprietary routing algorithm pro-
vides fully automatic placement and
routing for designs that use a maxi-
mum of 85 to 95% of the chips’
modules. The software often fully
places and routes designs that use
all of a chip’s modules.

The development system also in-
cludes a programming and testing
fixture that plugs into an 80386-

based computer or workstation.
Programming takes about 15 min-
utes per device. The system’s diag-
nostic software lets you probe any
two of the chips’ internal logic con-
nections during testing. The probe
points aren’t fixed: Software com-
mands let you move the connections
from signal to signal within the cir-
cuit. You can also purchase an
add-on simulation software package
for an additional $4500.

The ACT1010 chip costs $70, and
the ACT1020 chip costs $115 (10-99).
The chips come packaged in 84-pin
ceramic chip carriers. The ACT1010
is available now; samples of the
ACT1020 will be available in Sep-
tember. The manufacturer plans to
offer 1.2-pm devices with 3000- and
6000-gate densities in 1989.

—Jon Titus

Actel Corp, 320 Soquel Way,
Sunnyvale, CA 9,086. Phone (408)
732-2835. TLX 62957251.
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SONY’S ECL
HAS THE GUTS

LOGIC

TO CHALLENGE

High speed, up to 4 GHz.

Low cost.

GaAs PERFORMANCE.

Low power, under 1 watt.

—4.5V single supply, ECL-100K Advanced 1y ECL process.
compatible output level. (Same process as our 8-bit, 300
MSPS A/D converters).

50Q to —2V standard load.

200-gate array technology,
starting 2nd half, 1988.

Full temperature compensation.

Continuously upgradable.

‘When youneed high-speed SONY’S HIGH-SPEED ECL LOGIC FAMILY packs. The list you see here is
logic, it really pays to look into = only partial. So if you dorit see
Sony’s ECL logic family. MY 3 * | what you need, please inquire

Because like GaAs technol- [ ciei 010 | o >naonwo | 4o | 15 | with your specific requirements.
ogy, you'll find incredibly fast | Batosn | o mememe | 4o | roge Sony’s ECL logic family
process speeds. Up to 4 GHz. a0 | et I — is available now; backed by the

o gmazm v 1 dW CXB11070 | Decision Circuit 326Hz | 430mW | 24 FLAT any S ony pro duct
&l costs agc}i, design Coioes %’:ﬁ%‘{m g ?:::: ::x :::: So get all the information
simplicity. AXEHTHO0 6t Wiiesers o w6ops: | sz memmwil 26AT on our high-speed ECL logic
Not to mention BT sa0ps | 15600 | eomw | 2rar | famnily today Because when it
most, Tequiros vory 1ow power pGEul ez | | 1ce L oo |2 | rnance, Samys oot ths gt
Undseénly’swaE{ItE'}Ii?léng??,facﬁ;lis' ::;::: Eﬁ.ﬁﬁ%’ o e 3 d]?}.is‘t,ecrall the Sony repre-
is made possible by our unique [ cerz | ssem 1ORRHONMAERAY sentative nearest you, or call
l-micron, 10-GHz, FT process. 7 %’f;;;’s""‘ 130 | stomw | e | (714) 229-4192. Or write Sony
The very process thats made  [@@Hsa & itlee 166 | soomw | 2erar | COrPOIation of America, Com-
our high-speed, 8-bit, 300 MSPS, | oet134a | 22 t.7-Sage v | stomw | 205 | PORENE Products Division, 10833
A/D converters so popular. CXB11350 | 8- bit S Valley View Street, Cypress,

And via our 200-gate array | oerisa | sotomesa ISR CA 90630. FAX (714) 229-4271.
technology, we offer a limitless come sl L TSN L SR
range of ?ggic functions. Many :::Z: ;%b(: . 125008 Ll Lo N
available in 24 and 32-lead flat Lagetnt | 14o0ps o0 | 267 Y@

AL Huntsville (205) 533-1730
Mobile (205) 478-1036
AZ Phoenix (602) 257-9015

CA Los Angeles (714) 855-0233

San Diego (619) 729-9216

San Francisco (415) 960-3880

EDN July 21, 1988

CO Aurora (303) 695-8903
FL (214) 234-8438

GA Norcross (404) 449-8680
1A Cedar Rapids (319) 393-2232

IL Chicago (312) 382-3001
IN Carmel (317) 844-5222
Ft. Wayne (219) 486-1912

MD Randallstown (301) 655-2265  NJ Mt Laurel (609) 866-1234

MA Boston (617) 894-8400

MI Livonia (313) 844-5222

MN Eden Prairie (612) 944-7274

MO Bridgeton (314) 291-4230
Raytown (816) 358-8100

NY Jamaica (718) 291-3232
Syracuse (315) 699-2671

NC Durham (919) 544-6630
Huntersville (704) 892-1366

OH Cincinnati (513) 385-1105
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NM Albuquerque (505) 345-3591

Houston (713) 782-4144
UT Salt Lake City (801) 264-8050
VA Sterling (703) 478-2480
WA Bellevue (206) 455-3460
Spokane (509) 924-4410
WI Waukesha (414) 542-5352

Cleveland (216) 261-9705
OK Tulsa (918) 744-9964
OR Tigard (503) 620-3280
PA Pittsburgh (513) 385-1105
TN Greenville (615) 639-3491
TX Austin (512) 346-9186
Dallas (214) 234-8438
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on earth

Shooting for the moon?

Our rotary switches have been there
and back. And on almost every NASA

project since the space program began.

We make everything from micro-
miniature rotary selector switches to
totally enclosed explosion-proof
power selector switches, for major
airframe and aerospace contractors all
over the globe.

And, if we don’t have what you need,
we can design and custom build a
switch to your exact specifications.

Even if they're out of this world.

ashIR€EC O
W¥An ESOP Corp.

PO. Box 3038, 3111 Winona Avenue
Burbank, CA 91504 (818) 846-1800
TWX 910-498-2701  FAX (818) 842-3396
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PRODUCT UPDATE

Compact power supply fits
130W into less than 40 in’

If your system design requires a
supply that squeezes a lot of power
into a small space, consider using
the RP-130/4 switching power sup-
ply, which packs as much as 130W
into less than 40 in’. The
6.1x3.95x1.6-in. supply operates
from line power; you can configure it
to operate from 95 to 132V ac or 190
to 264V ac from 47 to 440 Hz. At the
nominal 110/220V, the unit can sup-
ply 130W of power continuously,
and can generate as much as 150W
for short periods.

The RP-130/4 provides you with
four dec outputs: 5V at 12A, 12V at
8A, —12V at 1A, and —5V at 1A. All
of the positive outputs have 1% line
and load regulation; for the negative
outputs, that spec is 3%.

The unit switches sinusoidal cur-
rents at the zero-crossing point by
using a series-resonant configura-
tion operating at 250 kHz. The re-
sult is low EMI—the supply meets
FCC and VDE class B EMI levels
for conducted noise without exter-

nal filtering—and a calculated
MTBF of 80,000 hours. The high
switching speed provides fast tran-
sient response. The unit returns to
within 1% of final value in 500 psec
following a 25% load step.

A by-product of the supply’s to-
pology is the unit’s output-noise
characteristics: The output voltages
have 100 mV p-p noise in the 50 Hz
to 20 MHz range. Below 1 MHz, the
noise is only 50 mV p-p.

The unit is specified for storage
over —25 to +75°C. You can obtain
the full rated power output at an
ambient temperature of 40°C if you
provide forced-air cooling of at least
200 linear feet per minute. In free-
air conditions at 40°C, you should
derate the power output to 80W.
The supply costs $140 (250).

—Richard A Quinnell

Resonant Power Technology Inc,
3350 Scott Blvd, Building 60/01,
Santa Clara, CA 95051. Phone (408)
982-0200.
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The latest member of this series of compact power supplies is the RP-130/}, a 4-output,

130W switching supply that measures 6.1X3.95X1.6 in.
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TEXAS INSTRUMENTS REPORTS ON

MEMORY
MANAGEMEN'T

IN THE ERA OF

MegaChip

TECHNOLOGIES
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Memory management in the Era of MegaChip Technologies:

Memory-management ICs from
you bring memory arrays up to

significant improvements in overall system
tlll'oughput. Read hOW TI’S memory- whose solution has eluded design engi-

. neers for years: How to catch memory
management ICS can get you 1n aIld out Of speeds up to CPU speeds. The solution

memory faster no matter which processor lies with TI' advanced memory-

h management circuits, and you can use
you Cnoose. them with whichever processor best

suits your application.

Memory systems are a prime area for j -7
ou can now solve a problem

EDN July 21, 1988




Texas Instruments can help
processor speeds.

A universal architecture enables
these TI devices to work with — and
enhance — virtually any high-speed
microprocessor or bus structure, even
custom engines.

In addition, your component count
is cut because these are single-chip
VLSI circuits. Your design time and
effort are shorter and easier because of

EDN July 21, 1988

TI’s comprehensive Memory Manage-
ment Design Kit (see page 4).

TI addresses your major
memory-design concerns
To immediately improve memory-access
time, use both main and cache memo-
ries, as shown in the block diagram.
This approach can produce up to a 3X
increase in system performance.
Frequently accessed data and instruc-
tions are stored in a few high-speed
static random-access memories and
“tagged” by a TI industry-standard
cache controller (SN74ACT2151/4).
These 2Kx8 CMOS controllers are the
fastest available and can support deep
cache architectures of 16K or even 32K.

TI’s MegaChip Technologies

Our emphasis on volume manufacturing
of high-density circuits is the catalyst for
ongoing advances in how we design,
process, and manufacture semiconduc-
tors and in how we serve our customers.
These are our MegaChip™ Technologies.
They are the means by which we can
help you and your company get to mar-
ket faster with better, more competitive
products.

tions on chip to improve flexibility and
speed and to allow for custom timing
routines. This controller supports
nibble- and page-mode access and
scrubbing-mode refresh to increase
memory output.

REFRESH _ TIMING D
TIMER  CONTROLLER ey

" : q

¥ 3 ] 4

8 s

s $

i 0

1

m
MW gg

High-speed memories can be designed with less effort and implemented more cost-effectively by using
TTs family of universal memory-management ICs. These devices, all of which are contained in TI’s
Memory Management Design Kit, will work with and enhance almost any high-speed processor.

TMSAC1024 | CHECK
1MX32BITS | BITS
TMS4C1024 | CHECK
1MX32 BITS | BITS
TMSAC1024
| 1WX 32 BITS
TMSAC1024 | CHECK
1MX32BITS | BITS

CHECK
BITS

This scheme is cost-effective because
slower, less expensive dynamic random-
access memories (DRAMSs) can be used
for main memory.

When you must assure system integrity,
use of an error-detection-and-correction
(EDAC) circuit can improve system re-
liability 500-fold. Since this approach
is necessary with memory arrays larger
than half a million bits, TI offers its
leadership 32-bit EDAC.

The SN74AS632 detects dual-bit er-
rors and detects and corrects single-bit
errors while avoiding processor wait
states. And at 25 ns for error detection,
it meets your high-performance needs.

Interfacing between processor and
main memory gets tougher as speeds
increase. But TI has the SN74ALS6301
DRAM timing controller. It can
handle any DRAM up to 1 Mbit and

incorporates only the essential func-

CIRCLE NO 42

Soon to come: An ASIC (application-
specific integrated circuit) solution.

Reducing over/undershoot is accom-
plished by TI’s 2000 Series buffers and
drivers — 25-ohm series-damping
resistors on the output prevent false
reads at DRAM input. For example,
the SN74BCT2828 driver can reduce
undershoot by 40% compared to tradi-
tional approaches. TI’s 2000 Series has
a high-drive current suitable for VME
and MULTIBUS® II bus structures.

You can use any or all of TI’s
memory-management ICs to obtain the
superior performance that marks a mar-
ket winner. And there’s no design rule
that says your memory-management
chips and your CPU have to come from

the same supplier.
"i

P> Turn page for more information.



The tools you need to designa
high-performance memory-
management system

are between these g

COVET'S:

At $149, the value of TI’s Design Kit
far outweighs its cost. In one compact
file, we've included just about every-
thing you'll need to bring your memory
array up to speed. Everything, that is,
except your imagination in creating
your own unique product differen-
tiators. Here’s what you get:
® All necessary high-performance 1Cs,
including

—SN74ACT2154 2K X8 Cache

Address Comparator
—SN74AS632 32-bit EDAC
—SN74ALS6301 16K to 1 Mbit

DRAM Controller
—SN74BCT2828 10-bit Buffer/

Driver with series-damping resistor
—TIBPAL16R8-10 and TIB82S105B

High-speed Programmable-logic

Devices for user-defined timing

control

—TMS4464 256K DRAM
® Memory Management Applications

Handbook containing applications re-

ports and briefs that supply valuable

insights into memory-management
system design.

® Data sheets on TI circuits designed
for efficient memory management.

® Memory-management-product soft-
ware graphic-symbol libraries and
supporting documentation for use
with Futurenet™ or Mentor

Graphics™ CAE systems.

For more information on TT’s
Memory Management Design Kit, call
1-800-232-3200, ext. 3203, or contact
your nearest T1 field sales office or au-
thorized distributor.

™MegaChip is a trademark of Texas Instruments
Incorporated.
Futurenet is a trademark of Futurenet Corporation.
Mentor Graphics is a trademark of Mentor Graphics
Corporation.

®MULTIBUS is a registered trademark of Intel
Corporation.

27-4510B © 1988 Tl
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Texas Instruments Incorporated SENS

P.O. Box 809066
Dallas, Texas 75380-9066

YES, please send me more details on TI’s universal memory-
management [Cs.

NAME

TITLE

COMPANY

ADDRESS

CITY STATE ZIP

AREA CODE TELEPHONE EXT.
EDN072188

j
TEXAS Q
INSTRUMENTS

CIRCLE NO 43 EDN July 21, 1988



READERS’ CHOICE

Of all the new products covered in EDN’s April 28, 1988, issue, the ones reprinted here generated the most reader
requests for additional information. If you missed them the first time, find out what makes them special: Just
circle the appropriate numbers on the Information Retrieval Service card, refer to the indicated pages in our April
28, 1988, issue, or use EDN’s Express Request service.

<4 MINIATURE DMM

The Circuitmate DM78 credit-card-
size 3%-digit autoranging DMM
features readings that range from
200 mV to 400V de, 2 to 400V ac,
and 2000 to 20 MQ (pg 314).
Beckman Industrial Corp.

Circle No 605

CMOS PROMs »

The TMS27PC64, -27TPC128,
-27PC256, and -27PC512 CMOS
PROMs feature high-speed perfor-
mance comparable to NMOS de-
vices and provide the added bene-
fits of lower power dissipation and
improved reliability (pg 297).
Texas Instruments.

Circle No 603

CASE TOOLS

The C Documenter and C Scan
utilities for the IBM PC and com-
patibles ease the task of document-
ing and examining programs writ-
ten in the C programming
language (pg 308).

Real Time Systems Ltd.

Circle No 604

PLCC TEST CLIPS

The vendor’s plastic leaded-chip-carrier (PLCC) test
clips are now available in 28- and 44-pin sizes (pg

DSP BOARD 290). :

The DSPeed digital signal-processing board for the 3M.

IBM PC contains an AT&T WE DSP32 floating-point  Circle No 602

processor, 64k bytes of RAM, and buffered serial I/0

ports (pg 249).

Burr-Brown Corp.

Circle No 601
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Launch your design with
100% factory testable
GALs thatemulate 21 different PLDs.

New Generic Array Logic (GAL) E2CMOS
devices from SGS-THOMSON Microelectronics
can save you time and money at every
stage: design, testing, modification and

even inventory control.

For starters, GALs are 100% tested at our
factory for 100% guaranteed programming
and functional yield at your site.

Equally impressive, our 16V8, 20-pin GAL

is instantly repro-
grammable to any of
21 common PAL* pat-
terns. Think of inven-
tory simplification
and savings. Plus,
changeover from
older power-eating
PALSs is simple
because replacement
is pin-for-pin
compatible.

No more expensive
quartz window pack-
ages. No more UV

FREE GAL DEMO DISK

polarity in less than 5 seconds using
standard programming tools.

GALSs' 15ns access time and 66 MHz
operating speed mean high performance.
E2CMOS means 50% less power consump-
tion than comparable speed bipolar

devices.

A 64-bit electronic signature lets you
store design information, socket locations,

A complete PC compatible introduction to the
capabilities of SGS-THOMSON's GALs.

= Remarkable socket capability
with full-function, fuse
map, parametric capability.

= 100% testability means
100% yield

= 100% instantly repro-
grammable to any of 21
common PAL patterns

u 50% less power consump-
tion than comparable speed
bipolar devices

m 64 bit signature stores
user-defined data

= Wide support from popular design and programming tools

lamps, either. GAL devices can be com-
pletely erased and reprogrammed to any
pattern, device architecture or output

*Offer valid while quantities last, and in U.S. only. Limit one per inquiry.

*GAL is a registered trademark of Lattice Semiconductor Corp.
*PAL is a registered trademark of Monolithic Memories, Inc.

© 1988 Copyright SGS-THOMSON Microelectronics.

O
u

pattern IDs and more.
Plus, a unique secu-
rity cell protects
Eroprietary designs

y preventing logic
copying.

With our 16V8 GAL
on board, your pro-
gramming logic will
always be rigit on
course. But before
you launch your
design, contact the
Winning Team and
we'll send you a FREE

GAL DEMO DISK: Call 602/867-6259,
or write SGS-THOMSON Microelectronics,

1000 E.Bell Road, Phoenix, AZ 85022.




Join The Winning Team

Launch your design with the 16V8. With
SGS-THOMSON Microelectronics technology
behind you, you'll always be on the Winning
Team. The advanced design capabilities
of SGS-THOMSON, coupled with
the inherent high-density potential of
CMOS, means GAL devices with as
many as 10 outputs and 39 inputs
are just over the horizon. For a
FREE DEMO DISK and data /
sheet, call 602/867-6259 or 3
write SGS-THOMSON /
Microelectronics, 1000 E.
Bell Road, Phoenix,
AZ 85022.
CIRCLE NO 44




LEADTIME INDEX

% %
% 2
WA A o 3 W TR %,
s v 2 9 % % 2% oS 5. 5. .% @ 2 fiz Z%
s & L & 4 8% %e R4 UELs & s (RhAe
LR Y S b s %% % % % B
ITEM % % % % % % 0w ITEM % % % % % % ©° %%
TRANSFORMERS Dry reed 13 27 i42 13 ;0 o] 83 9.1
Toroidal 8 13 88 27 I 0 106 9.6 Mercury 0 8 46 46 0 0 112 8.2
Pot-Core 0 7 40 46 74 0 125 8.8 Solid state iz ¥ 13 55 22 9 0 9.2 6.5
Laminate (power) 0 15 40 35 10 o117 8.3 DISCRETE SEMICONDUCTORS
CONNECTORS Diode 96 lo7 138 17 £8 | 0| B2 73
Military panel 8 23 15 62 0 0| 115 6.0 Zener % 33 1¥ 30 3 0 76 9.0
Flat/Cable 8 45 (82 14 0 0 5.7 9.3 Thyristor 8 18 80 14 0 0 6.6 9.4
Multi-pin circular 8 31 38 25 6 0 9.2 93 Small signal transistor 34 21 34 11 0 0 49 10.9
PC (2-piece) 8 28 (88 11 0 0 57 52 MOSFET 21 16 7 ai 32 0 0 79 8.6
RF/Coaxial o 27 [(@F 32 0 0 8 4.2 Power, bipolar B 27 B 15 8 0 78 6.9
Socket 4 35 48 13 0 0| 6.6 3.5 |NTEGRATED CIRCUITS, DIGITAL
Terminal blocks #4 54 " 27 o 0 0 40 4.4 Advanced CMOS 8 12 141 35 4 0 10.1 8.8
Edge card e 21 54 8 0 0 6.0 4.5 CMOS #3 16 4 26 0 0 8.0 99
D-Subminiature 19 33 ' 283 19 0 0 6.0 3.2 TTL 12 40 36 12 0 0 50 7.7
Rack & panel g 21 S0 29 0 0 28 52 LS 20 . 20 43 17 0 0 6.5 8.4
Power 15 16 46 23 0 0| 7.6 3.7  |NTEGRATED CIRCUITS, LINEAR
PRINTED CIRCUIT BOARDS Communication/Circuit 18 |13 f8F 37 (@ 0| 91 74
Single sided 0 42 54 4 0 0 58 5.4 OP amplifier 17 23 3O 30 0 0 76 8.6
Double sided 0 32 60 8 0 0 6.7 56 Voltage regulator 20 28 (82 20 0 0 63 74
Multi-layer 0 0 786 33 0 0 106 7.4 MEMORY CIRCUITS
Prototype g 78 5 T8 0O 3.7 32 DRAM 16K 0 10 /27 45 9 9 | 146 133
RESISTORS DRAM 64K 0121 (21 29 21 8 | 148 138
Carbon film 30 30 33 7 0 0 43 3.1 DRAM 256K 0 5 F16 37 116 26 195 173
Carbon composition 4 16 40 0 0 0 a8 5.1 DRAM 1M-bit 0 0 8 31 38 23 226 21.6
Metal film 21 38 34 7 0 0 46 4.1 SRAM 4K x 4 g 12 '3 29 24 6 15.3 14.2
Metal oxide 1S 30 " 60 5 0 0 54 71 SRAM 8K x 8 0 6 28 32 @@ 06 16.6 17.1
Wirewound 12 28 48 12 0 0 63 58 SRAM 2K x 8 0 6 25 25 38 6 17.8 15.9
Potentiometers g 31 51 9 0 0 6.1 6.8 ROM/PROM 8 8 15 61 8 0 1392 75
Networks 8 33 ‘88 21 0 0 7.0 44 EPROM 64K 6 6 385 53 0 0 11.4 10.8
FUSES 24 47 29 0 0 0 32 35 EPROM 256K 0 5 (B8 52 5 5 [ 198 11.7
SWITCHES EPROM 1M-bit 0 1 E25 58 8 8 15.8 13.8
Pushbutton 16 34 34 16 0 0 59 5.5 EEPROM 16K 0 0 231 61 0 8 14.7 11.6
Rotary 5 41 45 9 0 0 58 7.4 EEPROM 64K 0 0 28 77 0 0 14.1 121
Rocker 4 39 43 9 5 0| 6.9 6.4 DISPLAYS
Thumbwheel 14 23 35 23 5 0 8.2 8.0 Panel meters 0 29 '§F 14 0 0 73 84
Snap action 21 29 @8 8 4 0 59 56 Fluorescent 0 0 70 30 0 0 104 104
Momentary 5 47 2 @ 22 0 0 65 5.1 Incandescent 827 I 9 0 0 63 7.1
Dual-in-line 7 33 40 13 7 0 7.7 5.3 LED 4 39 '35 22 0 0 7.1 57
WIRE AND CABLE Liquid crystal g 17 " ir " 66. [ O 0| 122 11.0
Coaxial 199 30 44 7 0 o0 52 38 MICROPROCESSOR ICs
Flat ribbon F 43 85 5 0 0 44 33 8-bit 15 20 30 30 5 0 89 8.9
Multiconductor 17 26 " 82 S 0 0 54 3.0 16-bit a6 15 £ &8 30 5 0 9.2 84
Hookup 40 33 20 ) 0 0 59 2.7 32-bit 20 7 226 27 18 7 12.0 10.8
Wirewrap 8 36 (&3 14 0 0 48 3.3 FUNCTION PACKAGES
Power cords 23 38 23 16 0 0 5.1 5.0 Amplifier 0 20 883 27 0 0 89 9.2
POWER SUPPLIES Converter, analog to digital 0 20 47 33 0 0 94 104
Switcher 8 32 & 21 5 0 Be 7.0 Converter, digitaltoanalog 0 21 43 36 0 0 9.6 104
Linear 7 29 38 29 0 0| 80 6.0 LINEFILTERS 0 31 (46 23 0 O 78 6.6
CIRCUIT BREAKERS 7 13 53 27 0 0| 88 6.9 CAPACITORS
HEAT SINKS 5 33 48 14 0 0 57 538 Ceramic monolithic 17 31 24 28 0 0 7.0 6.3
BATTERIES Ceramic disc 25 25 728 21 0 0 6.1 73
Lithium coin cells E 43 8 21 1@ 0| @5 48 Fim a3 @98 19 B0 0 [T 6e 8.4
9V alkaline 47 29 18 6 0 0 2.9 4.1 Aluminum electrolytic 19 25 26 26 4 0 - 8.7
Realtimeclockbackup 13 37 37 13 0 0| 57 56 lantalum 121 S 18 T 0 EE 7.4
RELAYS INDUCTORS 11 2 (26 37 (0 o 88 74
General purpose a0 26 30 9 5 0 58 5.2
PC board 16 36 3 12 0 0] 55 84  Source: Electronics Purchasing Magazine’s survey of buyers.
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Solr(neti;nes,
eepinga
low p;gﬁle

pays off.

The survival of today’s combat helicopter depends on
keeping a low profile. Abbott’s BC100 triple output, switch-
ing DC-DC converter helps the Lynx helicopter achieve this
low profile.

The BC100’s low 1.875” profile
allowed 100 watts to fit into a tight space
requirement. At the same time, the Lynx
helicopter was able to take advantage of
the economy and reliability that come from using a standard
product, the BC100.

Because the BC100 meets the requirements of MIL-STD-
810C, and MIL-S-901C, the Lynx program’s decision to go
with Abbott’s BC100 will also pay off in extra survivability.
Plus the BC100 features low ripple/noise and EMI within the
limits of MIL-STD-461B.

For other applications that call for small yet
powerful converters, Abbott offers both 100 and
200 watt models. Each available in single and
triple configurations. And all with a wide array
of options available. ,

For more information and a copy of our 1988 =
Military Power Supply Product Guide, call or write today.

Abbott Transistor Laboratories, Inc. Power Supply Divi-
sion, 2721 S. La Cienega Blvd., Los Angeles, CA 90034
(213) 936-8185. Eastern Office: (201) 461-4411, Southwest
Office: (214) 437-0697, London Office: 0737-82-3273.

WHEN RELIABILITY IS IMPERATIVE®
MILITARY POWER SUPPLIES
CIRCLE NO 46




This e
publication is
available in

microform.

University Microfilms International
reproduces this publication in microform: micro-
fiche and 16mm or 35mm film. For information
about this publication or any of the more than
13,000 titles we offer, complete and mail the
coupon to: University Microfilms International,
300 N. Zeeb Road, Ann Arbor, MI 48106. Call us
toll-free for an immediate response: 800-521-3044.
Or call cellect in Michigan, Alaska and Hawaii:

313-761-4700.
University
Microfilms

International

Name

Company/Institution

Address

City

Phone
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~ The complex world of
microprocessor development
just got simpler.

i
b

As the challemges of developing and
debugging embedded microprocessor
designs becomes mare and more com-
plex, you need the best development
tools possible.

And nobody offers you higher relia-
bility, better performance or a quicker way
to develop and debug your 8, 16 or 32-bit
systems than Applied Microsystems.

Our emulators, for example, can be
controlled from the host computer you
work with (VAX, Sum, Apollo, IBM PC or
compatible). Your target system will run
exactly as if its microprocessor were in
place. And you'll geta clear picture of
your design and how it interfaces with
interrupts, clocksand the flow of software.

Our emulators are designed to work
with easy-to-use VALIDATE software to
give you powerful source level or sym-
bolic debugging capabilities. You also get
our powerful Event Monitor System, a
hierarchical, real4ime breakpoint and
triggering system.

The list of bemeffits goes on and on;
but the end resultisa faster, easier and
more accurate approach to developing,
debugging and integrating your design.

To find out more, write Applied

_ - - ” — Microsystems Conporation, P.O. Box
- s 97002, Redmond, Washington, USA
. . 98073-9702. Orcall (800) 426-3925,

High-peormance 8,16
and 32-bit emulation.

in WA call (206) 882-2000.

ﬂ\Nare In Europe contact Applied Microsystems
SO - de\{elOpment Corporation Ltd., Chiltern(Caurt, High Street, Wendover,
tOOlS, mcludmg source Aylesbury, Bucks, HP22@EP, United Kingdom.

Telephone 44+0)-296-625462.
AMC-230

Applied
Microsystems
Corporation

CIRCLE NOD 139

and symbolic level

Motorola, Intel, Zilog and
Hitachi microprocessor

support.
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are boring;

TheyTe easy to design.Theyre ready on time.
And first-time success is virtually 100 %.

You've heard all about the excitement of
ASICs.

They improve performance, lower costs
and make many new designs possible.

But, unfortunately, youve probably also
heard about one big potential problem: while
many ASICs pass the tests specified by the
designer, they don’t always work in the real
world. And that causes excitement you can do
without.

How to get first-time success.

It starts with our Design Simulation Software.
It’s been rated the best in the industry by the
people who should know—designers who
have used it. Within three days, you can be up
to speed, working at any of the major worksta-
tions in the industry, creating and revising
your ASIC with ease.

The standard cell advantage.

You'll really appreciate the power of our
standard cells, which allow you to integrate a
whole system, including macros, memories,
logic and peripherals, onto a single chip.

We have cells with effective gate length as
small as 1.5u (.91 coming soon). And double-
level metal for higher-density chips that can
handle higher clock speeds.

You can choose from a wide range of
Supercells, including the leading-edge
RS20C51 core micro, RAMs, analog functions,
bit-slice processors, HC/HCT logic, Advanced
CMOS Logic, and high-voltage cells.

If they aren’t enough, we can even generate

Supercells to your specs.

And we're also in the forefront of silicon
compiler technology. So we can offer you the
ability to create designs that are heavily BUS-
structured, with your ROMs, RAMs, PLAs and
ALUs compiled right into the design.

We also bring you the resources of some
very powerful partners, thanks to our alternate-
source agreements with VLSI on standard
cells; WSI on macrocells and EPROMs; and a
joint-development agreement with Siemens
and Toshiba on the Advancell® library of
small-geometry cells.

Gate arrays, too.

If gate arrays are better for your design,
you’ll be able to choose from our full line up
to 50,000 gates, with effective gate length as
small as 1.2u and sub 1 ns gate delays.

These gate arrays use “continuous gate”
technology for up to 75% utilization. They
are an alternate source to VLSI Technology
arrays.

We also alternate source the LSI Logic 5000
series.

And we have a unique capability in high-rel
ASICs, including SOS. Our outstanding pro-
duction facilities here in the U.S. produce
high-quality ASICs in high volume at very low
Costs.

It almost sounds exciting for something so
boring, doesn’t it?

For more information, call toll-free today
800-443-7364, ext. 25. Or contact your local
GE Solid State sales office or distributor.

In Europe, call: Brussels, (02) 246-21-11; Paris, (1) 39-46-57-99; London, (276) 68-59-11; Milano, (2) 82-291; Munich, (089) 63813-0; Stockholm (08) 793-9500.

GE Solid State

GE/RCA/Intersil Semiconductors
Three great brands. One leading-edge company.



COMPONENTS AND MATERIALS

Adhesives spread to
all phases of
electronics




Charles H Small, Associate Editor

ew materials and new formulations of existing

compounds are expanding the role of adhesives

in virtually all phases of electronics manufac-
turing. Adhesives can not only replace mechanical
fasteners for assembling components, but also serve in
wire tacking, potting, sealing, and conformal coating.

As surface-mount technology (SMT) gains wider ac-
ceptance, adhesives will become even more common in
electronics, because adhesives are vital for surface-
mount applications. Special reels of conductive adhesive
tapes feed SMT devices to automatic-placement equip-
ment. Adhesives then hold tiny SMT devices in place
prior to soldering. Water-soluble tapes protect vulnera-
ble areas of a pc board from the ravages of the soldering
process. And future con-
ductive adhesives may
replace metallic solders.

Adhesives, which are all
formulated from a few
basic chemistries, have a
bewildering array of phys-
ical properties. Modern
adhesives can be so thin
that they can wick into
and seal the smallest
pores of a plastic compo-
nent. Or they can be so
thick that you can apply
them in the form of a solid
tape, much as you would a
gasket. (Such solid tapes
cement two surfaces to-
gether only when you
apply pressure.)

The hoped-for universal adhesive that can join any
two materials instantly without surface preparation
and can form a high-strength, impervious bond (with-
out emitting any noxious fumes or requiring the appli-
cation of heat) is not quite on the market just yet.
However, adhesive manufacturers can supply adhesives
for virtually any combination of substrates and applica-
tion environments. They can also advise your manufac-
turing department about suitable dispensing equip-
ment and environmental controls.

Although adhesives are vital to all phases of electron-
ics manufacturing—and therefore should be of interest
to electronics engineers—actually specifying and work-
ing with adhesives requires an expert manufacturing

Adhesive staking of coil winding (Loctite Corp)
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Steady advances in chemistry and
adhesive-application techniques have
expanded the capabilities of modern

adhesives. Although detailed
expertise in adhesives is the purview
of manufacturing engineers,
electronics engineers should keep
abreast of adhesive developments,
which can affect electronic-
design options.

engineer. The manufacturing engineer must work in
close cooperation with the adhesive supplier.

Each adhesive supplier obtains pretty much the same
raw materials from a few major suppliers, which are
principally large chemical companies. The adhesive
manufacturers then formulate, and in some cases-par-
tially cure, their adhesives’ components. Because adhe-
sive makers are reluctant to part with their proprietary
formulas, you generally can’t specify an adhesive’s
chemistry. Instead, the adhesive makers prefer to
create an adhesive formulation specially to meet your
performance specifications.

As an electronics engineer, therefore, you must take
all adhesive applications charts with a grain of salt. A
general statement about
which adhesive sticks to
which substrate could be
inaccurate. Many other
factors besides a sub-
strate’s composition may
determine whether an ad-
hesive will or will not stick
to it. For example, differ-
ent manufacturers that
use the same plastic to
make components could
use different release
agents in their molding
processes. The release
agents could have differ-
ent effects on the strength
of an adhesive’s bond to
the plastics. In the case of
pc boards, although all
fiberglass pe boards are similar, the properties of solder
masks vary widely, and they can also affect an adhe-
sive’s bond strength.

An adhesive engineer must, therefore, consider all of
the following parameters when selecting an adhesive:
viscosity, assembly automation, cure mechanism and
speed, toxicity, durability, humidity and solvent resis-
tance, and useful temperature range.

Most electronics engineers are familiar with the
traditional application areas of adhesives in electronics.
Adhesives hold surface-mount and other components in
place, tack wires to pe boards, seal and pot electronic
assemblies, secure nuts and potentiometers against
vibration, and hold heat sinks in place, for example.

New electronics applications for adhesives include
sealing the pores of plastic components and pe boards,
reducing hum in transformers and chokes, replacing
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Selecting the proper adhesive requires
close cooperation between a
manufacturing engineer
and an adhesive supplier.

Microporosities before sealing (white areas) and after sealing (red
areas) (Loctite Corp)

metallic solders and mechanical connectors, and em-
ploying heat-conductive adhesives to mount power-
dissipating parts. Mechanical devices used in electronic
systems, such as stepping motors, are now often built
up from bonded assemblies instead of from welded or
mechnanically fastened ones.

A host of chemical innovations is making these new
applications possible. For example, the same technolo-
gy that produces gelled shampoos, paints, and tooth-
pastes has led to gelled adhesives. You can apply gelled
adhesives to vertical surfaces without the risk that the
adhesive will run. Also, gelled adhesives do not soak
into porous surfaces. Many new adhesives now come in
gelled form. Unlike older epoxies, therefore, newer
adhesives offer adjustable levels of viscosity.

All adhesives must be cured or activated. Curing and
activating mechanisms for adhesives include mixing,
heat, oxygen deprivation, moisture, activators, or radi-
ation (UV or IR light or ion beams). Some new adhe-
sives are especially suited to medical applications be-
cause they’re nontoxic when cured. Some new cure
mechanisms for adhesives allow for speedy assembly of
the parts to be glued. Further, some new adhesives are
single-component products, unlike products that re-
quire the user to mix two substances together just prior
to application.

UV curing curtails contamination

Adhesive chemists have formulated ultraviolet (UV)
light activators for most adhesives. Thin layers of these
UV-activated adhesives can cure (at least partially) in
seconds when exposed to UV light. And the UV-curing
adhesives confer an additional benefit along with speed:
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Cyanoacrylate-adhesive wire tacking (Loctite Corp)

They have fewer environmentally troublesome emis-
sions than their conventionally curing cousins. Among
the common types of adhesives used in electronics, only
silicone adhesives currently lack a true UV-curing
formulation (hybrid compounds of UV-curing and sili-
cone adhesives are available, however). Silicone-adhe-
sive manufacturers expect to have such an adhesive out
within one year.

Quick curing is not without drawbacks, however. As
an adhesives-industry adage puts it, “The faster they go
together, the faster they come apart.” Cyanoacrylate
adhesives (which are sold as a consumer item under
such trade names as “Krazy Glue” and “Super Glue”)
exhibit almost instantaneous curing. But these remark-
able adhesives have one critical weakness: They’re
brittle after being cured.

By adding elastomers to their cyanoacrylate adhe-
sives, adhesives manufacturers have traded off some
curing speed for increased toughness and durability.
With the addition of elastomers, cyanoacrylates prove
useful for securing large components such as electrolyt-
ic capacitors, LEDs, connectors, switches, and trans-
formers.

The quickly curing cyanoacrylates have also invaded
the wire-tacking territory, which was already occupied
by hot melts, tapes, silicones, and epoxies. The cyano-
acrylate wire-tacking adhesives tack the wires faster
than silicones and epoxies can. The trick they use is an
accelerator spray. In practice, you apply a drop of
cyanoacrylate adhesive, position the wire to be tacked,
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and then hit the glue drop with a spray of accelerator.
The accelerator cures the adhesive almost instantly,
freezing the wire in place. This basic method works
across a broad range of wire-tacking applications, from
securing jumper wires on pe boards to terminating
coils.

Hybrids combine properties

As in the case of hybrid mixtures, such as the
mixture of silicone and UV-curing adhesives, adhesive
makers are combining two curing methods in one adhe-
sive. For example, combining a fast-curing UV-acti-
vated adhesive with a slower anaerobic one gives you an
adhesive that you can use to cement opaque substrates.
The UV-activated curing agent will, when exposed to
intense UV radiation, quickly tack the substrate in
place by fixing the bead of adhesive, or fillet, that shows
around the periphery of the substrate. At this point,
you can handle the assembly, even though the anaerobic
curing agent will take hours to achieve its final cured
strength. Adding the UV-curing activator eliminates
the lengthy cure cycle from your manufacturing pro-
cess.

UV curing can also lower manufacturing costs and
floor-space requirements. In one application, for exam-
ple, a manufacturer was able to replace a 60-ft-long
heat-cure oven with a 6-in.-long ultraviolet curing tun-
nel. UV-curing adhesives can cure in sunlight, and they
eventually harden even under fluorescent lamps over
several days’ exposure.

Moisture-curing adhesives, on the other hand, po-
lymerize when compressed into thin films during the
assembly of plastic and metal components. The trace
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Securing SMDs with adhesive (Emerson & Cuming)

amounts of moisture present on the substrates’ surfaces
are sufficient to initiate the cure.

Taking a cue from the automotive industry, which
has been sealing porous castings for years by vacuum-
impregnating them with very thin resins, electronics
manufacturers are now putting plastic assemblies, such
as connectors, into vacuum tanks and impregnating the
whole assembly with a sealant. This penetrating pro-
cess is more effective than simply conformally coating
an assembly.

Adhesives stand in for metallic solders

Although conductive organic polymers have been
available for more than 15 years, until recently none
could replace metallic solders. These polymers bonded
poorly to tinned surfaces. Also, they were formulated
from rigid epoxies that were brittle and not amenable
to reworking. New conductive, surface-mount adhe-

The history of adhesives

The history of adhesives begins
with mankind’s earliest deliber-
ate records. Cavemen mixed ad-
hesives and pigments together to
make the paint for prehistoric
cave paintings. Tomb paintings
dating from 2000 BC at Thebes,
Egypt, depict workmen boiling
hide glue in pots.

Early adhesives came from
naturally occurring proteins
such as those found in animal
connective tissue and hides, from

starches, and from naturally oc-
curring gums and resins.
Modern synthetic resins date
from the same era as synthetic
plastics do. For example, cellu-
lose nitrate adhesives appeared
about 100 years ago, coeval with
the appearance of cellulose ni-
trate billiard balls and piano
keys. In 1910, the first modern
synthetic-resin plastic, Bakelite,
was closely followed by adhe-
sives also made from phenol and

formaldehyde.

Along with the wave of new
synthetic polymers that swept
over the world in the 1930s came
a host of new adhesives. Indeed,
chemists developed several new
adhesives inadvertently while
searching for new plastics.
Acrylics, cyanoacrylates, and
rubber di-isocyanates are exam-
ples of polymers that proved too
sticky to be used as plasties but
developed into superb adhesives.
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Adhesive makers prefer to create an
adhesive formulation to meet your
performance specifications.

High-performance structural adhesives for bonding aircraft as-
semblies (3M Aerospace Materials Department)

sives, however, can replace metallic solder for surface-
mount components.

The new conductive surface-mount adhesives adhere
to tinned surfaces and cure at much lower temperatures
than the 80 to 140°C required for soldering. They
require no flux, and they form bonds that are as strong
and conductive as metallic-solder joints. Further, they
have higher fatigue and shock resistance than does
metallic solder, and they don't contaminate the pe board
or components. To rework an assembly, you can melt
the conductive adhesives by applying mild heat. Note

TABLE 1—CHARACTERISTICS OF SOFT
AND FIRM ADHESIVE TAPES
SOFT FIRM
INITIAL ADHESION HIGH LowW
ULTIMATE BOND GOOD HIGH
SUITABLE SUBSTRATES MANY FEW
RUBDOWN PRESSURE LOW FIRM
TEMPERATURE RESISTANCE GOOD | EXCELLENT
SHEAR AND HOLDING STRENGTH | GOOD | VERY GOOD
SOLVENT RESISTANCE GOOD | EXCELLENT
REMOVABILITY GOOD POOR

however, that conductive polymers use silver to achieve
conductivity, so they’re much more expensive than
tin-lead solder. Depending on your application, the
lower manufacturing costs may offset the adhesives’
higher material costs.

Conductive adhesive tapes are a new variation on
foam tapes. The tape derives its conductivity from
embedded, microscopic particles of silver-coated nickel.
These particles are oriented within the tape from front
to back. Consequently, the tape conducts only in its z
axis. You can use this conductive tape to mount EMI/
RFI shields. Further, you can take advantage of its
anisotropic conductivity to join flexible circuits and

Theory of adhesion eludes scientists

One common myth, fostered no
doubt by the innumerable TV
programs, books, and articles
written by scientists bent on
popularizing science, is that sci-
entists prove a scientific theory
first and then manufacturers
produce commercial products
once the theory escapes from the
laboratory. More often than not,
however, technologists forge on,
producing things that work,
while scientists scratch their
heads, vainly trying to figure
out just why the products do
work.

Vacuum tubes are one exam-
ple. Scientists did not formulate
an adequate theory for thermi-

onic emission until shortly after
the introduction of the transis-
tor. Glue is another example.
Mankind has used glues since
the dawn of civilization. A large
portion of our modern, industrial
world hangs together because of
adhesives. Products and proc-
esses ranging from the humble
postage stamp to exotic aircraft
depend on adhesives.

And yet, scientists still offer
no single theory of adhesion.
Currently you can take your
choice of four theories:

® Mechanical-linkage bond-

ing—The adhesive wets
the surfaces of the two
substrates thoroughly and

fills all gaps and voids be-
tween them. When the ad-
hesive cures and becomes
solid, it physically locks
the substrates together.
Electrostatic—Static-elec-
tric charges on the adhe-
sive’s molecules bond the
substrates together.
Diffusion—Some of the
adhesive’s molecules actu-
ally penetrate the sub-
strate.
Adsorption—Chemical
forces such as van der
Waals force and hydrogen
bonding allow the adhesive
to bind the substrates to
its surface.
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COMMON ADHESIVE TYPES
ADHESIVE ADVANTAGES LIMITATIONS
CYANOACRYLATES | RAPID CURE HIGH PRICE
SINGLE COMPONENT LIMITED GAP CURING
EXCELLENT ADHESION POOR DURABILITY
HIGH TENSILE STRENGTH LOW SOLVENT RESISTANCE
INDEFINITE POT LIFE LOW TEMPERATURE
EASY DISPENSING RESISTANCE
BANDS SKIN
ANAEROBICS MODERATE PRICE LIMITED GAP CURING
HIGH STRENGTH NOT FOR PLASTIC, RUBBER
RAPID CURE AIR PREVENTS CURING
GOOD SOLVENT RESISTANCE | 300-400°F LIMIT
VARIABLE VISCOSITIES
NONTOXIC
NO MIXING
INDEFINITE POT LIFE
EASY DISPENSING
EASY AUTOMATION
ACRYLICS MODERATE PRICE CURES MORE SLOWLY THAN
GOOD GAP CURE ANAEROBICS
GOOD IMPACT, PEEL, SHEAR HOT STRENGTH UNDER 300°F
MEDIUM/FAST CURE PRIMER REQUIRED
FORGIVES DIRTY SURFACES SOME ODOR, TOXICITY
WORKS ON MANY SURFACES FLAMMABLE
CONTAINS VOLATILES
URETHANES MODERATE PRICE POOR TEMPERATURE
TOUGH, FLEXIBLE RESISTANCE
ADHERES TO MANY SENSITIVE TO MOISTURE
MATERIALS MIXING NEEDED; TOXIC
TWO-PART OR OVEN CURES SHORT POT LIFE
FLEXIBLE AT LOW DAMAGED BY HEAT
TEMPERATURES
SILICONES MODERATE PRICE LOW STRENGTH
GOOD GAP FILLING LIMITED SOLVENT RESISTANCE
GOOD FOR GLASS TOO FLEXIBLE
LOW-STRESS SEALANT SLOW CURING
FLEXIBLE NEEDS MOISTURE TO CURE
HIGH TEMPERATURE SHORT SHELF LIFE
RESISTANCE HARD TO CLEAN
GOOD WATER RESISTANCE CORROSIVE
MANY COLORS, VISCOSITIES EXPENSIVE TO AUTOMATE
EASILY APPLIED
EPOXIES LOW PRICE EXOTHERMIC REACTION
GOOD GAP FILL CAREFUL MIXING NEEDED
HIGH STRENGTH SLOW CURING, POT LIFE
GOOD TEMPERATURE/ TOXIC, HARD TO APPLY
SOLVENT RESISTANCE SOME NEED REFRIGERATION,
MANY FORMULATIONS OVENS
HOT MELTS LOW PRICE LOW STRENGTH
GOOD GAP FILL POOR WETTING, CREEP
RIGID, FLEXIBLE BOARDS LOW HEAT RESISTANCE
FAST SETTING MESSY, STRINGY
VERSATILE FORMULAS HARD TO AUTOMATE
DEGRADED BY HEAT
SOLVENT CEMENT | LOW PRICE LOW STRENGTH
EXCELLENT WETTING POOR GAP CURING
MANY SPECIAL TYPES SHRINKS AS MUCH AS 70%
EASILY APPLIED SLOW DRYING
MODERATE CLAMPING POOR TEMPERATURE
NEEDED RESISTANCE
LONG SHELF LIFE ATTACKS PLASTICS
NO SPECIAL EQUIPMENT FLAMMABLE
HARD TO AUTOMATE
POOR SOLVENT RESISTANCE
(COURTESY LOCTITE CORP)

mount components; the conductive tape will adhere to daily, a grasp of adhesives’ basic properties is valuable.
the entire component and electrically connect only The types of adhesive currently used in electronics
corresponding conductors on both sides of the tape. The include epoxies, acrylics, anerobics, cyanoacrylates,
tape will not, however, short out a component’s adja- silicones, hot melts, pressure-sensitive tapes, and sol-
cent conductors or a pec board’s adjacent fingers. You vent cements.
can also obtain three grades of thermally conductive Epoxies offer excellent temperature and solvent re-
adhesives for permanent, repairable, or self-shimming sistance. They also fill gaps. But epoxies have high
applications. These adhesives cure within two minutes. viscosity and variable surface wetting, which is the
Although new adhesive formulations appear almost ability of a liquid to coat a surface thoroughly, leaving
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Although new adhesive formulations
appear almost daily, it’s valuable to
have a firm grasp of
adhesives’ basic properties.
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Thermally conductive adhesive (Loctite Corp)

no gaps or bubbles. Often you must mix two ecompo-
nents just prior to application. What’s more, epoxies
often require a heated curing cycle. Their pot life is
limited and, consequently, waste is high and cleanup is
difficult.

Acrylics gained prominence as competitors for
epoxies during the 1970s. Acrylics are nearly as strong
as epoxies, and they possess two major advantages:
They cure quickly at room temperature, and they do not
require you to mix two components. Instead, you coat
one substrate with the adhesive and the other with the
curing agent. You can store the pretreated parts for
weeks before joining them. Newer acrylics require less
surface preparation than other adhesives—you can even
bond slightly oily metal surfaces with the acrylics.

Although they have other applications, anaerobic
adhesives are best known for securing mechanical fas-
teners against vibration. These thread-locking adhe-
sives have the unusual property of remaining liquid in
the presence of oxygen. When confined to a small area,
such as the gap between the threads of mechanical
fasteners or the pores of a casting, where they are
deprived of oxygen and in the presence of iron or
copper, anaerobics cure to a solid state.

New formulations of cyanoacrylates overcome some
of the problems of early versions. For example, the
original cyanoacrylates had a very thin consistency and
were suitable only for horizontal surfaces. You can now
get thicker, jelled formulations that don’t run. As
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RELATIVE PRICE INDEX OF 24 ADHESIVES
CYANOACRYLATES 400
ANAEROBICS 100
NYLON 8
SILICONE 8
POLYVINYL BUTYRAL 5
POLYURETHANE 4
CASEIN 3
NEOPRENE 25
NITRILE RUBBER 24
ACRYLICS 19
EPOXIES 19
ETHYLENE-VINYL ACETATE 16
POLYVINYL ALCOHOL 16
BUTYL 14
ANIMAL GLUES 11
POLYVINYL ACETATE i
STYRENE-BUTADIENE RUBBER 1
POLYETHYLENE 09

° PHENOL-FORMALDEHYDE 0.7
DEXTRINS 05
UREA-FORMALDEHYDE 03
NOTES:

1. RATIO IS TO PRICE PER POUND OF POLYVINYL
ACETATE, DRY BASIS

2. INFORMATION FROM HANDBOOK OF
ADHESIVES (REF 2)

mentioned, you can also obtain toughened cyanoacryl-
ates that are mixed with elastomeric materials, and
thus are less brittle than earlier formulations. Odor-
free cyanoacrylates require less ventilation, and non-
frosting versions leave no white residue. Automotive
applications have spawned cyanoacrylates that work at
higher temperatures.

Single-part silicones cure from the moisture in the
air. Newer silicone formulations offer better adhesion,
oil resistance, and cure speeds. Silicones’ high-tempera-
ture performance and flexibility make them suitable for
joints that are subject to much expansion and contrac-
tion. Few, if any, organic (carbon-based) polymers can
match silicones’ —55 to +125°C temperature range.
Silicones are more resilient than most adhesives, and
they also have a far lower glass-transition temperature.
In the past, the major bar to using silicones in electron-
ics was their long curing time. The moisture-curing
silicones cure to a tack-free state in three to four hours.
These silicones were essentially electrical-grade bath-
room caulking. Now, you car obtain silicones that cure
more quickly at elevated temperatures. Also, early
silicones released an acetoxy (acetic acid) byproduct of
curing which could be corrosive. Reformulated silicones
release an alcohol as a byproduct of cure.

Hot-melt glues melt at between 200 and 300°F. These
waxy glues are some of the few adhesives that adhere to
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Today, this memory card will
travel 15,000 miles, perform massive
data collection, transfer data

to a central data file and...

safely away for the mght

Now, with Mitsubishi’s
transportable memory
cards, you can have the
flexibility of carrying 32K
Bytes to 2M Bytes of
SRAM, OTPROM or
masked ROM in your
pocket. That means read/ &8
write capability (without a §
disk drive), remote from
central data storage, plus
the flexibility to inter—
change memory type:
(SRAM, OTPROM, masked ROM), upgrade and downgrade
memory density, and change data width (8 bits, 16 bits). All
with an extremely rugged device that’s the size of a credit card
(86mm x 54mm x 3.4mm).

The Applications Are Virtually Endless.

From personal computers to printers, portable equipment to
telecommunications, the applications are as creative and end-
less as the imagination. Anywhere transportable memory and
massive data storage are required, Mitsubishi’s transportable
cards offer the highest memory densities available on a device
this small.

Save On Systems Design Costs.

Mitsubishi’s transportable memory cards offer standardized
card connectors and pin assignments for easy memory inter-
change and density upgrade, without designing multiple host
system models. Plus, future system redesign is simplified or
eliminated.

Quality Through Commitment.

SOUTH CENTRAL, Carrollton, TX (214) 484-1919

Regional Offices:
NORTHWEST, Sunnyvale, CA (408) 730-5900 NORTHERN, Minnetonka, MN (612) 938-7779
SOUTHWEST, Torrance, CA (213) 515-3993
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NEW ENGLAND, Woburn, MA (617) 938-1220
MID-ATLANTIC, Piscataway, NJ (201) 981-1001
NORTH CENTRAL, Mt. Prospect, IL (312) 298-9223 SOUTH ATLANTIC, Norcross, GA (404) 662-0813

CIRCLE NO 47

do it all before being tucked e

Extremely High
Density Memory.
The key to Mitsu-
bishi’s extremely high
density memory
cards is the VSOP
(very-small-outline-
package). Pioneered
by Mitsubishi, the
VSOP is over four
times smaller (in
overall volume) than

13.8 mm x 8.0 mm x 1.0 mm = 110.4 mm’

- Chip-On-Board

154 mm x 9.8 mm x 1.0 mm = 150.9 mm’

-

17.5mm x 12.2 mm x 2.2 mm = 469.7 mm’

its equivalent pin
count, standard surface mount package. In fact, the VSOP is
smaller than the footprint of the equivalent chip-on-board
technology making it possible to pack up to 16 memory ICs,
plus standard interface circuitry on one card.

“Transportable” Means “Rugged”

Mitsubishi designed its memory cards specifically for trans-
portable applications. And, that means cards that are rugged
and reliable. Even if a card is dropped, loss of valuable data is
virtually eliminated, due to Mitsubishi’s flexible, four-layer
PCB and enhanced soldering techniques.

Additionally, the cards are ESD protected to 25K volts, with
connectors guaranteed for 10,000 insertions.

If you want to design-in massive, transportable data storage
with the flexibility to interchange memory types and densities,
Mitsubishi memory cards give you the maximum memory
mileage. For more information call or write today: Mitsubishi
Electronics America, Inc., Semiconductor Division, 1050 East

Arques Avenue, Sunnyvale, CA 94086. (408) 730-5900.

MITSUBISHI
ELECTRONICS

SOUTHEAST, Boca Raton, FL (305) 487-7747
CANADA, St. Laurent, Quebec, (514) 337-6046
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According to a rule of thumb in
the adhesives industry, “The faster
they go together, the faster
they come apart.”

Sealed electronic assemblies (Emerson & Cuming)

Bonded lead frame (Emerson & Cuming)

polyethylene and other slippery plastics. Obviously, hot
melts are not the proper choice for high-temperature
applications. Right now, the automotive industry is
taking the lead in using hot melts. Modern auto bodies
incorporate many hot-melt preforms that liquefy and
seal body panels during the paint-bake cycle.

Rubber and acrylic-based pressure-sensitive tapes
are well-known products. Rubber-based adhesive tapes
are not suitable for high-temperature applications.
However, they exhibit their final bond strength quickly.
Rubber-based tapes are suitable for temporary applica-
tions because you can remove them easily, yet, in
comparison with other tapes, they provide better long-

For more information . . .

The manufacturers in this list provided information
for this article. The list is not exhaustive; over 100
adhesive makers offer more than 25,000 different
products. For more information on adhesives, contact
the following manufacturers directly, circle the appro-
priate numbers on the Information Retrieval Service
card, or use EDN’s Express Request service.

Emerson & Cuming
T7 Dragon Ct
Woburn, MA 01888
(617) 935-4850

TWX 710-348-1324
Circle No 365

General Electric Co
Waterford, NY 12188
(518) 266-2315
(800) 255-8886
Circle No 366

Loctite Corp
Electronic Div

705 N Mountain Rd
Newington, CT 06111
(203) 246-1223 or
(416) 625-6511

Circle No 367

3M Corp

Industrial Tape Div
Industrial Specialties Div
Aerospace Materials Dept
3M Center

St Paul, MN 55144

(612) 733-3929

Circle No 368

term adhesion to materials with low surface energy
such as polyethylene and polypropylene.

Acrylic-based tapes, on the other hand, work over a
broader range of temperatures and resist moisture and
UV light better than rubber-based tapes do. Silicone-
based tapes are available for specialized applications.
Adhesive tapes come with either soft or firm adhesives
(Table 1). The foams are commonly polyurethane,
polyethylene, or polyvinyl chloride.

Solvent welding isn’t really gluing at all; the solvent
temporarily softens the surfaces to be joined, allowing
you to weld them together without glue. The technique
has limitations: No universal solvent exists for all plas-
tics, and the technique is limited to thermoplastics. The
solvents also exhibit considerable evaporation and emit
noxious fumes. You can also have problems with leak-
age, because the technique fills no gaps. Such welds are
also prone to stress cracking.

Welding gives the finished product a clean, neat
appearance, and it can be done at high speed with
automatic equipment. But it can also allow leakage
because it doesn’t create a 100% seal and doesn’t work
with all substrates. EDN

References

1. Adhesives Red Book, Communication Channels Inc,
6285 Barfield Rd, Atlanta, GA 30328; phone (404) 256-9800.
2. Skeist, Irving, ed, Handbook of Adhesives, Van Nos-

trand Reinhold Co, New York, NY.
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WITH THE
WRONG ASIC
DESIGN TOOLS,
YOU COULD
BLOW
THE WHOLE
PROJECT
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WITH VLSIS ASIC TOOLS, YOU CAN

VLSI Technology’s software is the fastest,  success of your finished ASIC chip.

surest way to create successful ASIC chips. EVERYTHING’S FASTER WHEN YOU
Our tools accelerate each and every step of HAVE AN ASSISTANT.

the design process. Our Design Assistant™ tool partitions your
And our years of experience insure the chip and estimates chip size, power consump-




“BLOW RIGHT BY THE COMPETITION.

tion, and packaging possibilities.In short, it tells ~ Gate array, standard cell or cell-based.

you the best silicon solution to your problem. You can run dozens of “what if” configura-
Simply enter your design in block dia- tions in a few hours. In no time, you'll have

grams and global interconnect forms. Design  the crucial information you used to wait for-

Assistant shows you ways to implement it. ever for vendors to supply.




STREAMLINED DESIGN,
COMPLIMENTS OF OUR COMPILERS.
Our logic and memory compilers create
multipliers, PLAs, or super fast SRAM

memory blocks as fast as 8ns.

And weve got a couple of “expert’ com-
pilers for cell-based or gate array designs that
think exactly the way you do.

When you design a datapath, you think
of it as a linear schematic, right?

Well, our Datapath Compiler just happens
to use schematics as input. Complex multi-bit
datapaths practically pop right out of it.

When you design state machine and other
logic blocks, you think in terms of equations.
Our State Machine Compiler does, too.

And it even optimizes your equations.

GET IT TOGETHER. FAST.

Ready to place and route your cell-based
design? Just call up our Chip Compiler.

It provides floor-planning and auto-routing.
It works with our compilers and standard cell
libraries to produce an optimized layout.

It even pours standard cells into the gaps

CONCEPT EXPRESS™:

DESIGN EXPRESS™:

between blocks to make sure you use the
minimum chip area required.
How fast does it work? Glad you asked.
A company came to us with a layout that
took them three months. We did it in two days.
TO BE FAST,
YOU HAVE TO BE FLEXIBLE.

Only our Portable Library lets you choose
gate array or cell-based, 1.5u or 2y, after you've
completed your logic design.

It can allow you to do that because your
library always remains stable. No matter what
process you use.

Process obsolescence is now obsolete.

IF YOU NEED TO GET THERE FAST,
TAKE THE EXPRESS.

You can buy VLSIs tools in six configura-
tions. From our quick, easy-to-use Logic
Express™ to the powerful Design Express”

If youd like to find out how quickly you
can design successful ASIC chips, give us a
call at (800) 872-6753.

Because when you're driving to market this
fast, it's good to have insurance.

SILICON EXPRESS™:

i s

The Concept Express Design Systems
highly productive logic tools and
silicon compilers were used to develop
this very-large-scale ASIC. It incorpor-
ates a 2901 datapath, RAM, ROM,
and over 3,400
gates of

logic.

This highly-integrated design combines
control logic, a register file, a refresh
counter, and five peripheral chips onto
a die size of 275x 315 mils. The logic
design, layout, and verification were

This design integrates all the peripheral
chips for an AT computer with six
megacells and control logic. Using the
Silicon Express Design System, logic
and physical designs like these can be
implemented in_

under two
man
months. <

@ VLSI TECHNOLOGY, INC.



Itdoesn’t takemuch
to make an impression onour "
new mass airflow sensor.

Our new microbridge mass airflow sensor provides
hairsplitting resolution of flow rates between zero
and 200 sccm, with a response time of under five
milliseconds. And thanks to batch chip processing
and individual laser trimming, output remains con-
sistent from sensor to sensor without recalibrating.

For medical applications, a unique design con-
sisting of twin sensing elements on a micromachined,
silicon-based chip enables the sensor to detect

direction, as well as rate, of flow.

And its small package size, analog output, and
30 mW power consumption make the sensor com-
patible with microprocessors and other electronic
devices like those used in environmental and process
control systems. For more information, write The
Sensor Consultants at MICRO SWITCH, Freeport, IL
61032. Or call
815-235-6600. Together, we can find the answers.

MICRO SWITCH

aHoneywell Division
CIRCLE NO 48




[fyour present I/0 connector can And, e Series 230 connector
completely cover the new Fujitsu Series also includes features like a standard “D”

230 pictured on this page, you've got a "hdpe polarization header, EMI shield,
SEE "ow large problem. et lock and minimum- pressure
You're wasting valuable board . rtmn/mthdmwal fitting. All with
YO"R space. no extra size.

co""EcmR Space you could use to cram in a few So, before you run out of space on
extra components. Or space you could your next compact or portable system
MEA SURES ”P eliminate entirely to reduce manufac- design, call us at (408) 562-1000 or see
turing costs. the EEM Catalog. For a complete list of
To OURS. Factis, the Series 230 remarkably  local distributors and representatives
compact 1.27mm (.50") pitch 1and remark- \mte toFuntsu Component of America,
ably efficient 4-row, zig-zag terminal In 30 Scott Boulevard, Santa Clz
layout [)d(k[)l‘t)\'i(iP sall the pinoutyoure  California 95054-3197.
used to in 40% less real estate. We'll keep you from coming up short.
More than that, the cable mount
plug and board mount socket, in 50 and
68 positions, conforms to the SCSI Il and mﬁ gg;;gggmf'fgfﬂ"gggm ”
[1I standards adopted by ANSI.

PHOTO SHOWN ACTUAL SIZE
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Components

High-power PWM amplifier

features microprocessor control

The Model 290, a rack-mountable,
pulse-width-modulation power am-
plifier, provides peak outputs of
+160V at either +=300A for the
290-06 version or *=400A for the
290-08 version over a dc to 3-kHz
bandwidth. You can operate each
amplifier either as a voltage or cur-
rent source. The signal-processor
board processes the input signal for
a particular application and includes
a switch for voltage-, current-, or
test-mode operation. You can paral-
lel as many as 30 amplifiers in a
master-slave configuration to devel-
op *7000A at +160V continuous
power. The full-load heat dissipation
equals 1500W, so efficiency specs at
95%.

The amplifier can achieve full out-

put within 1 msec. The de stability
equals 50 ppm/°C after 30 minutes
of warmup. Configured as a voltage
source, the Model 290 operates with
a load resistance as low as 40 m{)
and delivers sine-wave outputs as
high as 25 kVA. The small-signal
response measures *1 dB from dc
to 10 kHz and +2dB at 15 kHz. The

total harmonic distortion (THD) be-
tween 20 Hz and 1 kHz equals 2%
max for a 25 kVA output. As a
current source, the device operates
with loads ranging from 50 pH to
50H and with series resistance from
0 to 5Q. For a 150A rms output, the
THD equals 0.2% max at 200 Hz.
You can adjust the amplifier’s
transient response from an under-
damped to a controlled overshoot
level. The power-supply sensitivity
is only £100 wA/V, so the amplifiers
will operate with any unregulated
supply voltage in a 65 to 165V
range. $18,000. Delivery, six weeks.
Copley Controls Corp, 375 Elliot
St, Newton, MA 02164. Phone (617)
965-2410. TLX 285975.
Circle No 357

Low-capacitance solid-state relays
increase speed and reduce crosstalk

These miniature, photovoltaic-type
relays have output capacitance as
low as 2 pF and switching speeds of
25 wsec max. Because of these char-
acteristics, the devices can handle
20k-baud data rates and can dra-
matically reduce crosstalk.

The PVD10 and the PVA10 relays
have a 20:1 forward current gain
and will switch 160 mA max. The
PVD10 is configured to switch ana-
log signals from thermocouple levels
to 100V dec. The PVA10 is configured
to switch 100V ac or dc. Both are
single pole, normally open devices.

Control-current needs range from
2 to 25 mA. On-state resistance
specs at 7.5 and 35Q for the
PVD10 and PVA10, respectively.
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BOSFET PhotoVoltaic Relays
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Each is available in two off-state
resistance versions—values are
1x10" and 1x10%Q). Input-to-output
dielectric strength equals 4000V
rms, and maximum I/O capacitance
measures 1 pF.

The relay design uses the compa-
ny’s BOSFET power ICs, which are
controlled by a photovoltaic genera-
tor. The monolithic BOSFET con-
tains a bidirectional n-channel

power MOSFET output structure;
the gate-protect, fast turn-on input
circuitry is fabricated in both bipo-
lar and MOS technologies to form
npn transistors, p-channel MOS-
FETs, resistors, diodes, and capaci-
tors.

PVD10 and PVA10 relays are
housed in board-mountable 8-pin
dual-in-line molded epoxy packages.
Operating range spans —40 to
+85°C, and switching life specs at
1x10" operations min. $3.18 to
$3.66 (1000). Delivery, two to 10
weeks ARO.

International Rectifier Corp, 233
Kansas St, El Sequndo, CA 90245.
Phone (213) 607-8862.

Circle No 360
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Four-digit industrial displays
handle harsh environments

MSD2000/2300 and ISD2000/2300 4-
character, 5X7 dot-matrix displays
feature CMOS circuitry for low
power consumption. Suited to mili-
tary and industrial environments,
the devices are housed in hermeti-
cally sealed 12-pin DIPs and operate
over —55 to +100°C. The MSD2000
and ISD2000 displays provide
0.15-in. characters; the MSD2300
and ISD2300 displays offer 0.2-in.
characters. You can specify red, yel-
low, green, or high-efficiency red
LEDs.

Each display package includes
two 14-bit CMOS shift registers (7
bits per character) with built-in row
drivers. These shift registers drive
28 rows, letting users define cus-
tomized fonts. You can easily cas-

cade the packages in either the X or
Y direction to develop multiple char-
acter displays. And the display’s
Data In and Data Out pins make it
easy to cascade multiple displays.
You can input Data In and Out with
the clock signal and display the data
in parallel using the row drivers.

You can tie the TTL-compatible Vg
input to Vg¢ for maximum display
intensity or use a pulse-width-mod-
ulated signal to achieve intensity
control and reduce power consump-
tion.

The 4-digit displays are also avail-
able in versions (yellow, green, or
high-efficiency red, 0.2-in. charac-
ters) that are viewable in direct
sunlight. ISD 2000, $58 to $83 (100);
$91 to $104 for sunlight-viewable
units. MSD 2000, $120 to $165 (100);
$183 to $196 for sunlight-viewable
versions.

Siemens Components Inc, Opto-
electronics Div, 19000 Homestead
Rd, Cupertino, CA 95014. Phone
(408) 257-7910. TWX 910-338-0022.

Circle No 359

Precision sine-wave reference
boasts £0.02% initial accuracy

The SWR200 precision sine-wave
oscillator provides an ultrastable
7.07V at £10-mA. output. Initial
output amplitude accuracy specs at
+0.02%, and the unit is available
with temperature coefficients as low
as 2 ppm/°C over the full —55 to
+125°C temperature range.

The oscillator also has a long-term
stability of 10 ppm/1000 hrs. A chop-
per-based AGC circuit provides the
key to the device’s performance.
The temperature characteristic of
the chopper circuit compensates for
the typical nonlinearity of the inter-
nal dec zener reference to provide a
nearly linear amplitude vs tempera-
ture characteristic.

Using only two external capaci-
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tors, you can program the SWR200
to output a frequency in the 0.4- to
10-kHz range. The device has two
separate ground pins to provide ac-
curate ground sensing and eliminate
errors due to ground drops.
Oscillator warmup drift specs at
100 wV. Maximum dec offset equals 3
mV at 25°C and 18 nV/°C over

temperature. Typical line and load
regulation are 10 ppm/V and 3
ppm/mA, respectively. Maximum
output-frequency drift vs tempera-
ture measures 15 ppm/°C, and total
harmonic distortion (at 3.3 kHz)
equals 0.5% max.

The SWR200 operates from
+15V supplies. It comes in a 14-pin
flatpack or a 14-pin DIP. Both pack-
ages are hermetically sealed, and M
versions are fully screened to MIL-
STD-883C requirements. $86 to
$112.20 for DIP versions; $98 to
$126.09 (100) for flatpack units.

Thaler Corp, 10940 N Stallard
Pl, Tucson, AZ 85737. Phone (602)
742-5572. TLX 825193.

Circle No 361
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THE THRILLOF DESIGNING
A/D SUPPORT CIRCUITRY
ENDS IN AFLASH.
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circuitry is gone.
We do it for you.
And in hybrid

packages smaller than you'd expect for flash

-120 ! e e ——
0 4 6 8 1
Frequency in MHz

FFTof HS1068 Flash Converter,
Fin=1.123MHz, Fsample = 20MHz

converters alone.

Consider these three “pop-in” convert-
ers. Our 8-bit HS1068 flash A/D samples at
20MHz minimum, has no spurious or missing
codes, aperture jitter of only 60ps, and true 1/2
LSB 8-bit 47dB signal-to-noise ratio. Our 8-bit
SP1070 samples at 25MHz minimum and
requires only 1W of power. And our dual-flash
SP1072 provides the performance of two SP1070s

while saving you considerable real estate.
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CIRCLE NO 50
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quencies climb.
They’ll be distor-
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FFTof HS1068 Flash Converter,
Fin=9.678MHz, Fsample = 20MHz

tion-free in your
hypersensitive DSP applications.

And, we are the only company you can
rely on to deliver full MIL-STD-1772 and MIL-
STD-883C, self-contained, hybrid flash convert-
ers off the shelf. For data sheets, or a copy of our
382-page 1988 catalog, write SIPEX Corpora-
tion, Six Fortune Drive,
Billerica, MA 01821,
or call 1-800-272-1772.
In Massachusetts call

(617) 663-7811.

W
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Passive infrared sensing module

outputs digital logic signal

The IR1000 infrared sensing module
outputs a digital logic signal in re-
sponse to changing temperature
(such as that caused by body heat)
within its field of view. As a result,
it lends itself to a wide range of
intrusion-detection and industrial-
monitoring applications.

To accommodate various sensing
ranges, you can adjust the device’s
sensitivity with the reference input.
Daylight operation presents no
problems for the module because it
responds to changes in infrared ra-
diation in the 8- to 14-pm range—
the optimal range for atmospheric
transmission of 95°F (skin tempera-
ture) radiation. To provide some de-
gree of noise immunity, the module
will reject signal fluctuations out-
side the 0.1- to 10-Hz range.

The digital output can drive ei-
ther TTL or CMOS logic families.
The buffered output ensures that
the IR1000 will output 150 mA and

ANALOG
OUTPUT

LOGIC
OUTPUT

still maintain CMOS voltage levels.
The active low output provides an
indication of unauthorized tamper-
ing.

The module also provides an ana-
log representfation of the received
infrared radiation for measurement
applications such as remote temper-
ature sensing or gas concentration
measurement. The IR1000 will re-
spond to flame and and hot gases in

IRIOOO

GND, 5v-5v

REF INPUT

fire-alarm applications.

The surface-mount circuitry of
the IR1000 is encapsulated in epoxy
and potted in a metal housing to
provide environmental protection.
The unit’s pins are arranged on a
0.1-in. grid to facilitate pe-board
mounting. $25 (100).

Infrared Inc, Box 47, Parlin, NJ
08859. Phone (201) 721-7160.

Circle No 362

SMD multilayer varistors
protect I /O lines from ESD damage

Though small in size, the MLV mul-
tilayer varistors can protect sensi-
tive I/0 signal lines from voltage
spikes caused by ESD, lightning,
nuclear-electromagnetic pulse, or
other transient phenomena. Precise
control of the device’s zinc oxide
grain size and structure plus multi-
layer construction create devices
with  well-defined, repeatable
breakdown voltages determined by
design instead of by lot selection
and testing.

The vendor offers varistors with
two voltage ratings. Typical break-
down voltages are 7.8 and 18.5V;
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respective maximum clamping volt-
ages equal 15.5 and 30V. You can
obtain the product in two case
styles: a 1206 surface-mountable
package and a conformally coated,
axial-lead device. Varistors of either
voltage rating absorb peak currents
of 200A. The 1206 SMD absorbs
0.45J, and the axial-lead component
absorbs 0.8J. Both package styles
exhibit inductances of 1.7 nH. The
SMD style exhibits 3.0 nF of capa-
citiance, and the axial device exhib-
its 1.5 nF.

Though a 7.8V breakdown volt-
age may seem high for protecting

5V logic signals, most IC inputs and
outputs incorporate ESD protection
circuits that withstand transients of
500V or more. So limiting voltage
transients to less than 16V keeps
these spikes well below the devices’
safety margins. The SMD and axial-
leaded versions of the MLV cost
$0.49 and $0.54 (10,000), respec-
tively.

AVX Corp, Box 867, Myrtle
Beach, SC 29577. Phone (803) 448-
9411. TWX 810-661-2252.

Circle No 358
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WHY YOUR
SECOND SOURCE
SHOULD BE YOUR

FIRST CHOICE.

First of all, better
performance. In high

speed op-amp applica-

Voltage

tions you need high slew
rate, but not without

good phase margin, low

Voltage

Our op-amps come in
the package you need,
when you need them,
and are specified to
your commercial or

military requirements,

overshoot, and fast set- i o including MIL-STD-

; : i 9 <IR 2! ; y >
tling time. Sipex cov- OUR 2510 THEIR 2510 883 screening. That's
ers you on all counts. Look at our SP2510 op-amp. It  second sourcing that puts you first every time.

achieves its 65 V/psec slew rate with better phase mar-
gin, less than 5%overshoot,and a settling time of under

250 nSec. Our other high speed op-amps, such as

the SP2500/02/05, SP2520/22/25, SP2600/02/05,

and the SP2620/22/25, offer you an equivalent edge.
And there’s more. We'll deliver these high

performance products without the usual hassles.
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CIRCLE NO 51

For a free copy of our 382-page 1988 cata-
log, call our Sipex literature hot line: 1-800-272-
1772. In Massachusetts call (508) 663-7811. For

product samples, write on letterhead to

Sipex, Datal.inear Division,
491 Fairview Way,
Milpitas, CA 95035

El
c l MV Datalinear

Ul WA Division
SIGNAL PROCESSING EXCELLENC
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For circuit breaker choice that’s recognized throughout the world, Airpax has
c H o I c E the answer. Our SNAPAK® circuit breakers are available with rocker, toggle,
paddle, baton, push- g pull or push-to-reset actuation. They offer you a wide
choice of reliable, magnetic circuit protection to
L A s E L Ecc I o N provide precisely the right style, configuration
and rating for your designs.
For enhanced aesthetics in front-panel applications, the SNAPAK family
L E c H o Ix includes paddle, rocker, and baton handles in seven attractive colors.
Also available are illuminated rocker handles in LED or neon.

Compact SNAPAK circuit breakers are offered in single- and
L A sc E LI A double-pole designs, in ratings and delays from 0.10 to 15 amperes,
in either DC, 50/60 Hz or 400 Hz versions. In addition, a variety
of mounting hardware and indicator plates allow
DI E Au SWAH L vertical or horizontal mounting, with standard
“on-off”” or “I-O” imprinting for international

[ designs. Reach out to world markets. Contact Airpax Company, Woods Road, Box 520, Cambridge,
]g ;R MD 21613. (301) 228-4600. A division of North American Philips Corporation. In Europe, contact N.V.

Airpax S.A., Rue de la Bienvenue, 7-9, B-1070 Bruxelles. Phone: +32-2-526.29.11.
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For circuit breaker protection that’s recognized
PRO I Ec I Io N throughout the world, Airpax has the answer. Our
g SNAPAK® circuit breakers are UL recognized and
CSA certified, and include many
LA PROTECCION =&
approved, and meet IEC spacing
requirements. They offer reliable,
L A PRO I Ec I Io N magnetic circuit protection in the most
compact breaker design worldwide.
SNAPAK snap-action ensures greater
L A PRO I E z lo N E lifespan, withstanding shock, vibration
and temperature fluctuations from -40°C
to +85°C. SNAPAK circuit breakers are
DI E SI c H E Ru N G also trip free, protecting against overload
even when forcibly held in the ‘“‘on”’
1 % ¥ position. Reach out to world markets. Contact Airpax Company, Woods Road, Box 520, Cambridge,
k=4

MD 21613. (301) 228-4600. A division of North American Philips Corporation. In Europe, contact
N.V. Airpax S.A., Rue de la Bienvenue, 7-9, B-1070 Bruxelles. Phone: +32-2-526.29.11.
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The AD9668S (simgle) and ADI6687 (dwal) are whirafast voltage ADICEET
comparators with short, consistent propagation defays and setap
times, Both devices feature an incredible S0ps propagation delay F Block D
dispersion for any overdsive from 100mYV to IV, 5
Propagavion delays for both waits are 2.5ns, and both have PRODUCT HIGHLIGHTS
scable transition zones. They are manufactared with 2 high ! hmmmum.mmm
wahvwmndhn%ﬂm.‘ ' won, the ADW6SS and
fully ible with ECL fogic levels. Amw«kuw“gmyhm
Tmmmmmcﬂkdm*! anated ""_- s despiie wide variations i input
rramsmission lines: ¥ latch enable mput allows operation m exther this smmp L for wng these
a sample mode or 2 track mode. uas.
There are sin miodels of the single ADY668S comparator; three 2. The ubtrafast latches allow the comparaiors 1o opersic m 3
operate over a0 imdusicial iemperature range of —25°C to +35°C, bugh speed sample (1rack 1-and-hold mode. When the latch s Sl
nd the other theer are for extended temperatares of - 35°C 1o “‘m‘mr"ﬂdmﬂfg,‘mmm
<125 €. Two of the four models of the dual ADIS687 wnit be and held for p o
operate over mdestrial temperatures, and the other two are for 3. Smce (he latch operaes on the inpus state of the comparator, ,%
extended lemperatures. the owtpat state w dependent on the mput 31 the time of the \

comparators, which operate on the output regardless of the
mput conditions 2t the time of the strobe.

4. Due 10 the clegamt dexign of the ADISEES and AD96ST
comparaions, oscillation-free performance extends over 2
wide varatson of mput slew rates and overdrwe condsisons.

Thas chx Bt 5 mot avadkabl v othier pies- i
devices; Mmmmmmub-ﬁnm
be used.

COMPARED TO WHA
THIS PAGE, NO OTHER COI
ARE EASIER 'I'O U

dual AD96687 needs just 237mW. . -

If the output from your present com-

parator makes it difficult to use, take a Inaddition, the AD96685 and AD96687 each have :
look at the incomparable AD96685 an offset voltage of ImV typical for a consistent starting %
and AD96687. They're the only point, and an input voltage range of —2.5Vto +5V.  #_
“SSY  comparators whose propagation delays Now despite all these advantages, you won't have to
remain constant to within 50 picoseconds for any overdrive  change your board design for the AD96685 and AD96687.
from 100mV to 1V, so you always get consistent output. They're ECL-compatible and drop-in replacements for
The AD96685 and AD96687 also give you consistent standard devices.
speed, since they switch in 2.5ns, with a setup time of If you'd like a further comparison of the AD96685 and
0.5ns. And they have remarkably stable transition zones, AD96687, call your nearest
which minimize oscillation. Analog Devices sales office,
But speed isn’t achieved at the expense of power. or our applications engineers ANALOG
The single AD96685 dissipates a mere 118mW, and the at (919) 668-9511. DEV'CES
Analog Devices, Inc., One Technology Way, P.0. Box 9106, Norwood, MA 02062-9106; Headquarters: (617) 329-4700; California: (714) 641-9391, (619) 268-4621, (408) 559-2037;

Colorado: (719) 590-9952; Maryland: (301) 992-1994; Ohio: (614) 764-8795; Pennsylvania: (215) 643-7790; Texas: (214) 231-5094; Washington: (206) 251-9550; Austria: (222) 885504;
Belgium: (3) 237 1672; Denmark: (2) 845800; France: (1) 4687-34-11; Holland: (1620) 81500; Israel: (052) 911415; Italy: (2) 6883831, (2) 6883832, (2) 6883833; Japan: (3) 263-6826;
Sweden: (8) 282740; Switzerland: (22) 3157 60; United Kingdom: (932) 232222; West Germany: (89) 570050

98 CIRCLE NO 53 EDN July 21, 1988



Components

.

PANEL CONTROL

Series 61 rotary switches, in combi-
nation with appropriate software,
can replace a dedicated keyboard or
a touchscreen in measuring or moni-
toring applications. The switches
provide a choice of quadrature 2-bit
code, 2-bit counting code, and 3-bit
counting-code outputs. You can ac-
tuate a switch to provide data entry
when the rotary shaft is pushed.

These devices do not use electro-
mechanical contacts for switching.
Rather, a rotating disk passes or
interrupts light to a pair of photo-
transistors to provide the coded out-
put. The output can sense the direc-
tion of rotation as well as the
number of steps. You can design the
software to translate the code to
cursor movement on a screen or to
change the value of a system param-
eter. The rotary encoder is available
with 16 or 24 detent positions. Ap-
proximately $20. Delivery, four to
six weeks ARO.

Grayhill Inc, 561 Hillsgrove Ave,
LaGrange, IL 60525. Phone (312)
354-1040. TLX 6871375.

Circle No 525

ACCELEROMETER

Model 3021 monitors acceleration,
vibration, and shock. It measures
7.9%7.3-mm and is well suited to
applications characterized by lim-
ited sensor-mounting area.
Operating at 5V or 1.5 mA, the

EDN July 21, 1988

piezoresistive, full-bridge acceler-
ometer provides true dc response
and achieves FS sensitivities of
more than 50 mV. The sensor has a
+5 to +£100g operating range, a 20X
overrange capability, built-in over-
force stops, and a 0.707 damping
factor (alternate damping ratios are
available). Its damping temperature
dependence is controlled to better
than +10% over the entire operat-
ing range. The unit’s Wheatstone
bridge provides a true de response.
$87. Delivery, stock to eight weeks
ARO.

IC Sensors Inc, 1701 McCarthy
Blvd, Milpitas, CA 95035. Phone
(408) 432-1800.

Circle No 526

KEYBOARD

The Microtype Space-Saver key-
board is a direct replacement for the
standard 101-key unit sold with
most of the IBM PCs or compati-
bles. Although functionally identical
to the standard unit, the vendor’s
keyboard occupies only 60% as much
desk space.

Measuring only 10.75x6.0 in., the
keyboard has 100 keys (there’s no
redundant Enter key) that are ar-
ranged so that the number, cursor,
and function clusters are located be-

fore and above the usual location of
the alphanumeric section. This ar-
rangement, in concert with the com-
pression of rows and the absence of
borders, provides the space savings
but doesn’t impede touch typing. In
addition, the reduction in eye scan
and head and hand movements of-
fers further ergonomic benefits.

The unit features sealed-contact
switches and provides quiet tactile
response. The switch life specs at 10
million operations. $150.

Mechanical Enterprises Inc, 461
Carlisle Dr, Herndon, VA 22070.
Phone (703) 435-9496. FAX 703-453-
1837.

Circle No 527
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OSCILLATORS

Model CO-233KEQ clock oscillators
provide an output at any specified
frequency in the 150- to 500-MHz
range. The complementary outputs
are taken directly from a 100K Se-
ries subnanosecond ECL gate.

The standard units operate from a
—4.5V de supply but you can specify
units that operate with a —5.2V
supply. The oscillators are factory
set to within +0.001% of the speci-
fied frequency; you can also obtain a
version with a frequency adjust-
ment for setting to within +0.0001%
as an option.

Standard oscillators provide a sta-
bility of better than +0.0025% over
a 0 to 70°C operating range. You can
order units that provide higher sta-
bility and wider operating ranges.
The units’ internal surface-mount
construction reduces their package
size to 1.5%1.5%0.5 in. From $275.
Delivery, 6 to 10 weeks ARO.

Vectron Laboratories Inc, 166
Glover Ave, Norwalk, CT 06850.
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Phone (203) 853-4433. TWX 710-
468-3796.
Circle No 528

CONTROLLER

The C56 Nano Skamp self-contained
photoelectric scanner/amplifier pro-
vides sensing and control capability
from a single point. The unit, which
combines a fiber-optic type snout
with a hybrid amplifier, detects tar-
gets as small as 0.007 in. from an
optimum distance of 0.01 in.

You can obtain the scanner/ampli-
fier in models that operate from 5 or
8V to 25V dc supplies. The vendor
ships the units wired for light-ener-
gized or dark-energized operation.
The internal amplifier features a
sensitivity control. An LED indica-
tor allows you to adjust the device
without additional equipment.

The amplifier has a fixed amount
of hysteresis and provides an open-
collector output. The unit’s semirig-
id snout allows you to aim the tip at
the target. $138.

Skan-A-Matic Corp, Box S, El-
bridge, NY 13060. Phone (315) 689-
3961.

Circle No 529

ENCODERS

R-2 rotary laser encoders generate
both an incremental output (65,536
pulses/revolution) and an absolute
output (256 addresses). The units
each measure 56-mm in diameter
and weigh 300g.

The encoders are designed so that
an 8-bit cyclic binary code (gray
code) gives each reference position
an absolute address. The internal
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rotary disk has a diffraction grating
of 2% glits for the incremental sig-
nals as well as 2° slits for the refer-
ence postion (Z-phase) and for the
binary code pattern for absolute sig-
nals.

You can order two encoder ver-
sions—the R-2A, which has a sinu-
soidal output, and the R-2L, which
has a square-wave output. Both run

over 0 to 50°C and require 5V for.

operation. $1620.

Canon USA Inc, Components
Div, 1 Canon Plaza, Lake Success,
NY 11042. Phone (516) 488-6700.

Circle No 530

PROTECTORS

You can order Circuit Saver board-
level circuit protectors in two types
of single in-line packages. Series 150
units come in molded packages that
are compatible with autoinsertion
applications, whereas Series 155 de-
vices come in conformally coated
packages.

Both versions operate in less than
100 psec and feature an energy-let-
through spec of It. The devices’ trip
points range from 110 to 150% of
rated current.

Ratings for the two lines of de-
vices range from 50 to 1000 mA and
5to0 50V de. The units will automati-
cally reset when you remove the
fault condition. You can also obtain
the protectors with an LED trip-
indicator (Series 156) and with 2, 3,
and 4A current ratings (Series 300).
$2.78 (1000).

Inresco Inc, 654 Ocean Rd, Point
Pleasant, NJ 08742. Phone (201)
892-5881.

Circle No 531
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OSCILLATORS

MSCO series surface-mount crystal
clock oscillators have an output fre-
quency in the 0.1 to 35-MHz range.
Available on tape and reel, the units
withstand 215 or 253°C for 10 sec-
onds to 5 minutes during the vapor-
phase reflow process or 260°C for 10
sec during wave soldering.

Designed for use in harsh envi-
ronment applications, the oscillators
come in leadless, hermetically
sealed ceramic chip carriers that
measure 0.35X0.55X%0.11 in. They
feature a 5000g shock rating, as well
as frequency stabilities that range
to 100 ppm over the 0 to 70°C
operating range. The rise and fall
times range from 6 to 8 nsec. The
oscillators operate from a 5V sup-
ply. $9 to $11 (1000). Delivery, four
to six weeks ARO.

ETA Industries Inc, 35 East 21st
St, New York, NY 10010. Phone
(212) 505-5340.

Circle No 532

SWITCHES

GB pushbutton switches are well
suited for applications where size
and weight are the critical consider-
ations. Units are available in spdt
and dpdt models rated for 0.4VA at
28V de max. All units spec a 100,000
actuation lifetime.

Each of the switches features a
patented, gold-plated, sliding twin
crossbar (STC) contact mechanism.
Since the STC is sealed, the
switches are impervious to contami-
nants. The STC’s sealed construc-
tion also allows the units to with-
stand automated soldering and
washing operations.

EDN July 21, 1988



HP's new optically programmable SmartWand barcode
reader makes it easy to add barcode scanning capability to
most host systems.

The SmartWand reader cuts your design-in time to a
matter of hours. And it eliminates the need for extensive
decode and debug experience. All it takes is a bV serial inter-
face. Just plug in the wand and you're in business.

And since the wand does its own decoding, you can
easily program it to read seven different barcode symbol-
ogies. Or ask it to convert any of these codes to Code 39
for decoding by older systems.

Plus it works in intense artificial light, direct sun-
shine and rain. And it's available in special versions for
high- and low-resolution applications. All in a low-power
industrial-wand package with no footprint.

The SmartWand barcode reader's price is easy to
read too. Under $250"in 100 quantities. To order, contact
your authorized HP distributor today In the U.S.: Almac
Electronics, Hall-Mark, Hamilton/Avnet, or Schweber
In Canada: Hamilton/Avnet or Zentronics, Ltd.

(ﬁﬁ HEWLETT

PACKARD

I ‘US.list prices
| CGo8so1
© Hewlett-Packard Company, 1988
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fyou're

not satisfied
with the quality
of any

Unitrode discrete
semiconductors,
we'll replace

them and
$asr 1n the bi“‘

IGGEE e nilw

=

== UNITRODE

Unitrode Semiconductor Division
580 Pleasant Street

Watertown, MA 02172

(617) 926-0404

In the past year, we've invested a
lot in quality and customer satisfac-
tion.We’ve worked hard and we’ve
upgraded equipment and facilities,
operating systems and controls,
training, and documentation
systems. We've set our sights on
making our products and service
the best in the industry.

It's paying off. We're shipping highest
quality—100% tested products that
meet or exceed all parameters

of the specs.

If you purchase discrete semiconductors dir-
ectly from Unitrode and any of those parts
have electrical or mechanical failures within
60 days of delivery, just call us for an RMA.
We'll take back the unused, failed parts and
replace them free. You will pay only for the
parts that passed the first time around.

We value your business.
Put our products to your test.

CIRCLE NO 55
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Molded-in terminals provide an
extra measure of protection against
flux, dust, and other contaminants.
The antistatic resin employed for
the switch housing and base pre-
vents static electricity charges from
reaching the contacts. The switches
are available with straight, right-
angle, and vertical mounting termi-
nations. All of them conform to
0.1x0.1-in. board grid spacing.
$2.66 (100).

NKK Switches, 14415 North
Scottsdale Rd, Scottsdale, AZ
85260. Phone (602) 991-0942.

Circle No 533

CONVERTER
Model 570 is a tracking synchro/
digital converter with zero velocity-
lag error. The 20-bit unit provides a
6 arc-sec accuracy, 1.24 are-sec reso-
lution, and a 720°/sec tracking rate.
Other features include a 180°,
antifalse lockup circuit, a reference
synthesizer, and an analog velocity

EDN July 21, 1988

output. The digital inputs and out-
puts are TTL compatible. The com-
mon-mode rejection exceeds 70 dB
and the isolation for de common-
mode voltages ranges as high as
300V peak on all synchro and refer-
ence input lines.

The 570 has a built-in-test feature
that provides a logic 1 when the
tracking error exceeds *1°. Units
are available in both commercial and
military versions. From $2400. De-
livery, six to eight weeks ARO.

Natel Engineering Co Inc, 4550
Runway St, Simi Valley, CA 93063.
Phone (805) 581-3950. TWX 910-
494-1959.

Circle No 534

2z &
OSCILLATORS

QT6V and QT41V Series military
grade hybrid voltage-controlled
clock oscillators are available with
outputs in the 1 kHz to 556 MHz
range. The deviation specs at =100
ppm typ for a range of 0 to 5V.
Larger deviations are available as
an option.

The oscillators feature a modula-
tion bandwidth capability that
ranges to 10 kHz. They have a £25
ppm stability spec over the —20 to
+70°C operating range. Their out-
put duty cycle equals 50£10% typ.

The 6 and 41V oscillators are
available in 4- and 14-pin hermeti-
cally sealed, corrosion-resistant
DIPs, respectively. The power re-
quirements spec at 5V at 25 mA.
Oscillators are offered with TTL,
HCMOS, or sine-wave outputs. Mili-
tary screening is available. For
units with outputs in the 8- to
27-MHz range, $42.16 (100). Deliv-
ery, 12 weeks ARO.

Q-Tech Corp, 10150 W Jefferson
Blvd, Culver City, CA 90232.
Phone (213) 836-7900. TLX 696140.

Circle No 535

RELAYS

Housed in miniature 6-pin DIPs that
measure 0.369x%0.252%0.153 in.,
Photo-MOS relays combine both
electromechanical and solid-state
technologies

Each relay uses an optoelectronic
element to directly drive a power
MOSFET—eliminating the need for
a power supply. The optoelectronic
device converts received light to
voltage, which drives the power
MOSFET to switch the load on and
off.

The relays will control 150-mA
loads at 400V peak. The input-to-
output isolation specs at 1500V ac
min.

You can mount the devices at any
angle. And since the devices are
unaffected by magnetic fields, you
can mount the relays in close prox-
imity. $4.50 (500). Delivery, 8 to 12
weeks ARO.

Aromat Corp, 629 Central Ave,
New Providence, NJ 07974. Phone
(201) 464-3550.

Circle No 536

g

PRESSURE SENSORS

Housed in TO-8 and TO-5 packages,
NPH Series pressure sensors fea-
ture a 1-year, O-output stability of
less than 1% of FS output (FSO)
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CUSTOM
X-Y MONITORS
OFF-THE-SHELF

X-Y monitors for simu-
lation, training, ATE,
CAE/CAD/CAM or
radar repeating. XK1
can provide high
performance XM-300
series monchrome
stroke writers in a
broad range of sizes,
shapes, and phosphors
without the usual long
delivery times required
for custom projects.

So if vour applica-
tion requires an X-Y
monitor with high
writing speed, fast set-
tling time and excellent
edge focus, and if vou
require special config-
urations promptly
without extra charges,
call Skip McLaughlin
now at (408) 395-3700.

© XKD 1987
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max. The typical short-term stabili-
ty specs at £0.01% over thousands
of hours.

The sensors’ F'S pressure ranges
from 30k to 1700k Pascal (approxi-
mately, 5 to 250 psi) in a gauge,
absolute, or differential version.
Other key specs include a static ac-
curacy of +0.1% FSO (combined lin-
earity, hysteresis, and repeatabili-
ty), 100 mV FSO for a 1.5 mA input,
+0.1% FSO thermal hysteresis, and
an overpressure capability ranging
to four times the rated pressure.
The sensors reach 0.1% of their
steady-state output within 10 sec-
onds after the power is turned on.

These units are media compatible
with noncorrosive gases and moist
air. A %se-in. pressure port is stand-
ard. The integral temperature com-
pensation is available as an option.
$9.75.

NovaSensor, 1055 Mission Court,
Fremont, CA 94539. Phone (415)
490-9100. TLX 990010.

Circle No 537

RESISTIVE DIVIDERS

RMKM-143 Series surface-mount
resistive dividers contain two identi-
cal-value, series-connected resis-
tors, which track each other to with-
in 5 ppm/°C. The dividers’ absolute
TC is 10 ppm/°C over the 0 to 70°C
range and =15 ppm/°C over the —55
to +125°C range.

The dividers provide impedance
values between 1 k() and 249 k() and
tolerances between =*0.1% and
+2.0%. Corresponding ratio toler-
ances range from 0.05% to 0.5%.
Long-term stability is less than 500
ppm over a period of 2000 hours at
70°C. The dividers provide 125 mW
at 70 °C. The noise index is —45 dB

typ (—35 dB worst case). $3.65
(1000).

Sfernice, 199 Blvd de la
Madeleine, 06021 Nice Cedex,
France. Phone 93446262. TLX:
470261.

Circle No 720

Ohmtek, 2160 Liberty Dr, Niag-
ara Falls, NY 14304. Phone (716)
283-4025. TWX: 710-524-1653.

Circle No 721

PROXIMITY SWITCHES

Instead of using a conventional cy-
lindrical threaded housing, Quadro-
Prox proximity switches feature a
rectangular housing with four fix-
ing-bolt holes. Several of the models
have elongated mounting holes to
facilitate lateral adjustment. This
housing and mounting method, ac-
cording to the vendor, provides
greater environmental protection
and easier adjustment. The
switches’ sensors and their electron-
ics are embedded in silicon rubber
to improve the switches’ resistance
to vibrations and the ingress of
water and chemicals. Standard
housing sizes range from 10x10x7
mm to 40X40X25 mm. The housings
come in epoxy resin, aluminum, or
stainless steel. Switching distances
range from 1 to 20 mm. Gld 45 to 60
(1000).

Dewit Industrial Sensors bv,
Box 202, 3440 AE Woerden, The
Netherlands. Phone (03480) 13154.
FAX (034) 802-2352.

Circle No 722

ROTARY ENCODER

The Saturn absolute, positional en-

coder maintains its 24-bit output
Text continued on pg 109
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TEAMWORK: THE POWER BEHIND

WINNING PRODUCTS.

© MCMLXOXVIII Phillips 66 Company | Wt

When you are designing successful new products using plastics, you want winners on
your team. Winners like Phillips 66.

Phillips 66 can be a powerful team member that provides quality products and expert
application support. Our Phillips Research Center is renowned for developing a broad line of
outstanding plastics. Plus the Phillips 66 Plastics Technical Center can help you integrate new
materials into your business—with support that includes testing of materials, computer aided
design, mold modification, process recommendations, and more. To make Phillips 66 a part
of your winning team, call 1-800-53-RESIN.

® " Turnthe page to discover more about another new product from Phillips 66.

At PLASTICS WITH £

POWERTO WIN €&
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IRC SURFACE-MOUNT RESISTIVE PRODUCTS
OPEN-UP A NEW WORLD OF APPLICATIONS.

Standard and custom devices — one source for all
From one source you can get virtually every type of discrete resistor and resistor network that

can be produced in a surface-mount configuration. All fabricated with proven IRC ng‘""K
materials and resistor elements — so reliable performance is a sure thing. STOHN
IRC was one of the first to offer surface-mount power wirewounds, and our NTHES'
RG Glaze® power chips are the smallest available. E,MO:’OL 0 :f" S
10 o

Our TaNFilm® technology produces resistor networks with exceptional stability, Sup#‘ T Mﬂ"
tight tolerances, close TCR tracking, and low noise. These networks, and our 10067 N
chip resistors, also meet or exceed military requirements.

If your surface-mount design requires custom-adapted resistors,
no problem. And no long wait, either.

We're the one source to know, as you move ahead into the world
of surface-mount. For product specs or application assistance,
contact us: IRC, Inc., Greenway Road, PO. Box 1860,

Boone, NC 28607. Phone 1-800-255-4-IRC.
(In NC, 704-264-8861.)

u%

: f il ’. o
#~" The Resistor People v ' R

A member of the Crystalate Group

CIRCLE NO 58
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resolution while rotating at a speed ‘
of 3000 rms. A resolution of 12 bits/ |
revolution for 4096 revolutions pro-
vides a total 24-bit output resolu-
tion. The encoder comes sealed to
IP65 requirements and operates
over a temperature range of —10 to
+80 °C. Its serial output drives 50m
coaxial cable max. Interface circuit-
ry, which comes on a Eurocard-size
pe board, processes the encoder out-
put to produce either a binary or
Graycode, TTL-level, parallel out-
put. In addition, the interface card
lets you direct the rotation required
to produce an ascending output
code, set a null point for the encod-
er, and reset it. The encoder and
interface card require a 24V =*25%
dc supply. Both encoder and inter-
face card, DM 1500.

Hengstler GmbH, Postfach 100,
7209 Aldingen 1, West Germany.
Phone (07424) 891. TLX: 760422.

Circle No 723

Hecon Corp, 15 Meridian Rd,
Eatontown, NJ 07724. Phone (201)
542-9200. TLX: 132457.

Circle No 724

1553B BUS COUPLERS |
The 50151/1 and 50151/3 1553B bus
couplers provide one and three bus
stubs, respectively. Each trans-
former-isolated bus stub features in-
tegral 1W-isolation resistors, pro-
viding the stub with dec isolation
from the 1553B bus, as well as com- |
mon-mode noise rejection and short- ‘
circuit protection. Both bus cou- |
plers are available with either
Amphenol 711 or Amphenol 715 con- |
nectors, or you can request other
connector options. The couplers are
housed in fully screened, chassis-
mounted packages with 1553B bus |
connectors at each end and the stub
connectors on one side. Model |
50151/1 with type 715 connectors |
£135; with type 711 connectors £160.
Model 50151/3 with type 715 connec-
tors £240; with type 711 connectors
£275 (100). ‘
Newport Components Ltd, Tan-
ners Drive, Blakelands North,

EDN July 21, 1988

. B

T s

o?
o ™ »
L
 ASPECT TPPE -
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©MCMLOXVIII Phillips 66 Company

ASPECT™TPPE from Phillips 66 can bring a new dimension
to your electronic components: a thermoplastic polyester with
outstanding processibility, excellent toughness, and superior
long-term thermal aging. Consider the cost-efficiency and
results you can achieve with excellent flow properties, low
molding pressure and high temperature performance.

Phillips 66 ASPECT™TPPE is available in both natural and
flame-retarded grades with two levels of glass reinforcement. It
is the first in a line of Application Specific Thermoplastics from
Phillips 66 that can meet gour unique requirements. For more
information about ASPECT™TPPE and the full line of Phillips 66
Plastics, call 1-800-53-RESIN.

PHILLIPS
ASPECT’”TPPE

PLASTICS WITH POWER TO WIN."
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Economy, high-performance, high-reliability, and quick delivery are the hallmarks
of Sprague’s e 80D, 81D 82D nap-mount aluminum capacitor family. Designec
A for switched-mode power supply input

. and output filtering and general-purpose
7 applications, these caps feature high
capacitance in small case sizes, low ESR,

L ) and high ripple current capability. And since
they re mdnutactured in the U.S., you're guaranteed fast delivery. The 80D
fdmllV offers voltage ratings from 6.3 to 400 WVDC, and Lapacnance values

3 ® from 33uF to 56,000F. Capacitance tolerance of Type 80D is —10%, +30%,
and for Type 81D and 82D caps =20%. The operating temperature range of Type 81D is
—40°C to +105°C. For Type 80D and 82D, —40°C to +85°C. Snap-lock terminals assure
secure mounting on printed wiring boards. For Data Sheets 3156B, 3162 and 3163 on our g f.i-‘;\ SpRnGUE
no-wait aluminums, write to Technical Literature Service, Sprague Electric Company, W Wi NNV
P.O. Box 9102, Mansfield, MA 02048-9102. CIRCLE NO 60 Py y
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Milton Keynes MKI4 5NA, UK.
Phone (0908) 615232. TLX: 825621.
Circle No 726

OSCILLATORS

The outputs of the QC6111 and the
QC6112 surface-mount crystal oscil-
lators are TTL/CMOS and TTL
compatible, respectively. Output
frequencies range from 875 kHz to
28 MHz. In addition, the oscillators
have an operating-environment
specification that meets or exceeds
the requirements of MIL-0-55310/
19. The products are housed in
40-pin, ceramic chip-carrier pack-
ages. They operate over a tempera-
ture range of —55 to +125°C and
have a frequency tolerance (relative
to their nominal frequency) of =100
ppm. Around £40 (100).

Salford Electrical Instruments
Ltd, Times Mill, Heywood, Lanca-
shire OL10 4NE, UK. Phone (0706)
67501. TLX 635106.

Circle No 725

RF POWER MODULES

The BGY49A and the BGY49B,
20W output-stage modules for 400-
MHz cellular/mobile radios, offer a
30-dB power control range. They
ensure that base stations don’t get
overdriven when vehicles are close
to the base station. The BGY49A
operates over a frequency range of
400 to 440 MHz, and the BGY49B
operates over a 440- to 470-MHz
range. Both units have a drive re-
quirement of 150 mW max and
achieve an overall efficiency of 35%.
They operate from 12.5V supplies
and withstand an overload VSWR of
50:1 for short periods under maxi-
mum output power and supply volt-
age. The modules are encapsulated
in 52.5x19.7x8.1-mm plastic.
Around gld 125; delivery, two to
three months ARO.

Philips, Components Div, Box
523, 5600 AM Eindhoven, The
Netherlands. Phone (040) 757189.
TLX 51573.

Circle No 727
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Amperex Corp, 230 Duffy Ave,
Hicksville, NY 11802. Phone (516)
931-6200.

Circle No 728

FIBER POLARIZER

This single-mode, fiber-optic polar-
izer provides an extinction ratio of
greater than 40 dB and an insertion

i
g
!

LLS electroluminescent (EL) lamps
offer the designer a surface illumi-
nation alternative far superior to
incandescent or other conventional
lightsources. And, whereas other
makes of EL lamps may offer some
of our product features, compara-
tive tests prove that for long life,
brightness, uniform light diffusion,
color stability, resistance to mois-
ture, heat, vibration and shock, no
other EL lamps can match ours.

Thin, flexible and lightweight -
Many shapes, sizes and colors
These rugged, solid-state EL lamps
provide cool, uniform light across
the entire lamp surface, eliminating
the need for sockets, bulbs, diffusers
and reflectors. Power consumption
issmall due to low current demand.
Athin profile (.032") permits high
density packaging; and with IC-style
leads available, lamps are compati-
ble with PCBs. Although stocked in
rectangular shapes forimmediate
delivery,we can design ELlampsina
variety of custom shapes and sizes
including complex forms with

CIRCLE NO 61

loss of less than 0.5 dB. It works by
coupling light in the unwanted
polarization state into a plasma
wave that is supported on a thin
metallic film deposited onto the
fiber. The operating-temperature
range is —40 to +85°C; the extinc-
tion ratio varies by =2 dB. The
polarizer comes in a 45X20X10-mm
package with 1m fiber pigtails.

NO OTHER
EL LAMP
CANHOLD
A CANDELA
TO OURS.

multiple holes and cutouts. Available
with pressure-sensitive adhesive on
front or rear surfaces.

\

Ifyou'd like a copy of our brochure,
or have questions re?arding EL
applications, just call, write or TWX
the LLS Marketing Department.

LOCTITE
LUMINESCENT
SYSTEMS INC.

SETTING THE STANDARD
A SUBSIDIARY OF LOCTITE CORP.

Tel.(603) 448-3444 TWX 710-366-0607
EtnaRd., Lebanon, NH 03766
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ROHM

Resistive Products

Standing for reliability
since 1954.

% G
N o

Sip Resistor Neteoorks

Today’s market leaders, from
giant auto makers to small OEMs,
all agree that “Quality” is the crit-
ical key to their products’ relia-
bility. At ROHM, quality and
reliability have always been the
primary components. ROHM
resistive products are preferred
because we build-in more relia-

112

bility, with rigid control of raw nia dial: 1-800-854-3386, Ext. 29.
materials, automated production TWX: 910-595-1721.

lines of our own design, strict

adherence to statistical process

controls and dedicated people.

Ask for our catalog. Contact

ROHM Corporation, 8 Whatney,

Box 19515, Irvine, CA 92713;
(714) 855-2131. Outside Califor-

CIRCLE NO 64
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Available versions provide 1300-
and 1550-nm wavelengths. Around
£800.

Sifam Ltd, Fibre Optics Div,
Woodland Rd, Torquay, Devon TQ2
7AY, UK. Phone (0803) 63822.
TLX: 42864.

Circle No 729

POSITION SENSORS
SS83CA digital Hall-effect position
sensors operate over a —55 to
+150°C range. At 25°C, the typical
operate point is +15 gauss and the
release point is —15 gauss. The
maximum rise and fall time equals
1.5 psec.

These sensors are bipolar mag-
netic devices with operating speeds

ranging to over 100 kHz. The sen-
sors offer reverse voltage protec- |
tion, a —28 to +28V dc supply volt- |
age range, and a symmetrical |
duty-cycle output over the operat-
ing range. The magnetic specifica-
tions provide a high degree of re-
peatability and interchangeability.
The sensor’s internal thin-film resis-
tors are laser-trimmed to achieve
accurate operate and release points.
The sensors come in a 0.3X0.3-in.
ceramic package with a ceramic cap.
The 4-pin package is designed for
pe-board mounting. $0.80 (50,000).
Micro Switch, 11 West Spring St,
Freeport, IL 61032. Phone (815)
235-6600.

Circle No 538
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SWITCHES

E Series switches comprise 3-pole
sealed toggle, rocker, and lever-
handle devices. All will withstand
wave soldering and cleaning pro-
cesses without requiring any special
handling.

Five 3-spdt switching functions
are available, including momentary.
The switches’ silver contacts are

rated for 5A at 125V ac/28V dc or
2A at 250V ac. Their gold contacts
have a 0.4V A rating at 20V ac or dc
max. Their electrical life specs at
30,000 cycles. Their Insulation
resistance and dielectric strength
equal 10°Q2 min 1000V rms, respec-
tively.

The switches’ features include
welded glass-filled nylon housings

Our thin, flexible electrolumines-
centlamps dramatically improve
LCD readout by providing higher
contrast and better visibility. A thin
profile (.032") allows high density
packaging, and pressure-sensitive
adhesive can be supplied on front
or rear surfaces for rapid assembly.

Uniform, cool light source in
many shapes, sizes and colors
Our backlighting ELs emit evenillu-
mination across the entire lamp sur-
face. They also eliminate the need
for sockets, bulbs, diffusers or reflec-
tors.Lamps are usually suppliedin
rectangular shapes, but we can cre-
ate many custom shapes and sizes
including complex forms with multi-
ple holes and cutouts. With IC-style
leads, lamps are compatible with
PCB assembly. Eight standard colors
are available and custom colors can
be created.

CIRCLE NO 62

Ifyou'd like more information
relating to LCD applications, just call,
write or TWX the LLS Marketing
Department.

LOCTITE
LUMINESCENT
SYSTEMS INC.

SETTING THE STANDARD

A SUBSIDIARY OF LOCTITE CORP
Tel.(603) 448-3444 TWX 710-366-0607
EtnaRd.,Lebanon, NH 03766
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Which switch
would you pick for
rellablllty”

rotary selector switch

1-pole, 11-position

It is very apparent that the CTS
rotary selector switch—with only
19% as many separate parts as an
ordinary switch—offers greater
stability and precision switching
even under punishing use or
severe shock and vibration. Insert
molding locks every CTS terminal
in place for positive, precise
switching—even after thousands
of operations.

Take another look at this pic-
ture of reliable performance.
Compare the many tiny, fragile
pieces in an ordinary switch that
can become mis-aligned and
cause problems in the field.

Remember the simple, solid con-
struction of a CTS rotary. You can't
make a mistake when you specify
the switch that's built to be most
reliable.

For a complete catalog of reli-
able CTS rotary selector switches—
both stock and custom, call your
CTS sales engineer or write: CTS
Corporation, Elkhart Division, 1142
W. Beardsley Ave,, Elkhart, IN 46514.
Phone: (219) 295-3575. West

of Mississippi River: CTSCor- , =

poration* Paso Robles Divi- .

sion, 500 Linne Rd., Paso ~,
Robles, CA 93446. Phone: & *
(805) 238-0350.

*In Calif. dba CTS Electronics Corporation

CIRCLE NO 246

1-pole, 11-position

CTS offers thousands of PC
board rotary switch variations—
all with insert molded reliability

Select from a wide variety of shorting,
non-shorting or mixed circuitry—as well
as a range of index assemblies and
wafer constructions for either perpen-
dicular or parallel PCB mounting. Also
available with AC power switches and
variable resistors.

Call TOLL FREE 1-800-982-0030
for name and location of nearest

CTS Sales Engineer

CTS.MEANS RELIABILITY

CTS CORPORATION e ELKHART, INDIANA

Series 288 16 mm
Electronic Tuner Switch
Phone: (219) 295-3575
CIRCLE NO 65

Series 288 16 mm
Rotary Selector Switch
Phone: (219) 295-3575
CIRCLE NO 243

Series 288 16 mm
Two-bit Shaft Encoder
Phone: (219) 295-3575
CIRCLE NO 244

Series 288 |6 mm
Spring Return Switch
Phone:(219) 295-3575
CIRCLE NO 245
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(94V-0 rating), epoxy terminal
seals, and internal O-ring actuator
seals. The actuator options include
three toggle styles and six different
rocker and lever handles. From
$6.17 (1000). Delivery, four to five
weeks ARO.

C&K Components Inc, 15
Riverdale Ave, Newton, MA 02158.
Phone (617) 964-6400. TLX 922544.

Circle No 539

STEPPER MOTORS

L.82400 42-mm stepper motors satis-
fy requirements for global products.
The PM-type motors have holding
torque ranging to 12.4 oz-in., and a
1.25%107%g-m? rotor moment of in-
ertia.

The motors have a 7.5° step angle
—48 steps/revolution. A 0.5 non-
cumulative step angle tolerance en-
sures accurate rotary positioning
performance.

Permanently lubricated bronze
sleeve bearings are standard. You
can also obtain a unipolar or a bipo-
lar model that operates from either

EDN July 21, 1988

5 or 12V de. Bipolar model, $7.65
(500). Delivery, 4 to 12 weeks ARO.
Airpax Co, West Johnson Ave,
Cheshire, CT 06410. Phone (203)

272-0301. FAX 203-271-1482.
Circle No 540

KEYPADS

These conductive and nonconductive

short-travel switches include cus-
tom keypads or standard 3Xx4 tele-
phone-type keypads. Made of sili-
cone rubber, the pads are resistant
to ozone, corrosion, contamination,
and other severe environmental con-
ditions.

The nonconductive switches elim-
inate the need for pc boards. They

incorporate a rubber keypad, which
Text continued on pg 118
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GIVE US .085" FOR
AN ILLUMINATED PAN
NO ONE CAN MATC

At only.085" thick, our new fiber-
glass electroluminescent panels are
esigned to replace lightplates and
traditional metal plates that may
not presently be illuminated. Our
thin .085" panels weigh 40% less
thana thical .220" plexiglass panel,
and with an expansion coefficient
equal to aluminum, the lamps are
ideal for surface-mount applications.

LLS electroluminescent panel

As the pioneer developers of EL
lamps, as well as the process of
encapsulation, we have combined
the uniform, cool surface illumina-
tion of EL with the strength of
fiberglass to create a new standard
for panels.

CIRCLE NO 63
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Durability and long life
luminescence

LLS EL lamps eliminate the need for
sockets, bulbs, diffusers or reflec-
tors,and add no heat to the assem-
bly. This, together with their long
n?é and availability in many colors,
make them the intelligent choice
for panel illumination —far superior
to LEDs or incandescent bulbs. We
create panels (including standard
.220" plexiglass) in almost any
shape andssize, as well as complex
designs with multiple holes and
cutouts. Lamps can be filtered to
comply to ANVIS or other military
specifications, or to your design
requirements.

Ifyou'd like a copy of our brochure,
or have questions reFarding panel

applications, just call, write or TWX
the LLS Marketing Department.

LOCTITE
LUMINESCENT
SYSTEMS INC.

SETTING THE STANDARD
A SUBSIDIARY OF LOCTITE CORP.

Tel. (603) 448-3444 TWX 710-366-0607
EtnaRd.,Lebanon, NH 03766
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DIReCT DIGITAL QUTPUT
eliminates A-D conversion!
Reduce parts count and improve
cost efficiency by utilizing
Allen-Bradley’s compact cost
effective rotary encoders. Our
encoders are backed by 85 years
of experience, technical know-how
and Allen-Bradley Quality!

Incorporate the NEW
Allen-Bradley 2, 4 & 5 bit encoders
into your design today.

For more information call:
1-800/592-4888 or
1-800/292-4888 (in Texas) or
1-800/541-4880 (in Canada)

Allen-Bradley

1414 Allen-Bradley Drive
El Paso, Texas 79936-6415

COUNT ALLEN-BRADLEY

ENCODERS

(%) ALLEN-BRADLEY

I AROCKWELL INTERNATIONAL COMPANY
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ANew Degree of SMT Trimmer

Processability. 300° C

EDN July 21, 1988

The new 3314 from Bourns Trimpot
beats the heat of virtually any SMD
solder reflow process. Here is the first
sealed trimmer designed to withstand
TOTAL IMMERSION during dual
wave soldering. In fact, in tests at
300°C...where conventional SMD
trimmers failed...every Bourns 3314
met all electrical performance
specifications.

Now with the Model 3314, you
can place trimmers on both sides of
the PCB, no matter which SMD
soldering process you use--vapor
phase, infrared, or dual wave!

AND WE'RE JUST GETTING
WARMED UP

The 3314 includes many features
that make it the hottest choice
in SMT trimmers:

-hoe tip wiper design that
maintains uniform wiper to element
footprints, which lower contact
resistance variation and improve
stability

-rugged unitized construction
retains higher stop strength and
constant rotational torque after SMD
processing

-miniaturized 4mm design allows
for higher component density

Have we hit
your hot button?
For a new data
guide on 3314,
simply contact
your local
Bourns Trimpot
rep today!

CIRCLE NO 67
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THERE’S STILL NO EQUIVALENT

Bourns, Inc., 1200 Columbia Avenue, Riverside, California 92507;
(714) 781-5500; European Headquarters: Zugerstrasse 74, 6340 Baar,
S : 042-333333; B lux: 070-874400; France: 01-40033604;
Germany: 0711-22930; Ireland: 021-357001; United Kingdom:
0276-692392; Asia Pacific Headquarters: 1401 Citicorp Centre, 14th
Floor, 18 Whitfield Road, Hong Kong: (852) 5-702171; Singapore:

(65) 339-3331; Japan Headquarters: 2nd Floor, Time 24 Building,

#35 Tansu-cho, Shinijukuku, Tokyo, 162, Japan: (03) 260-1411

COPYRIGHT © 1988, BOURNS, INC. 2/88
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serves as the switch actuator and is
positioned over a 3-layer membrane
panel. The membrane uses conduc-
tive silver ink traces.

In the conductive keypads, a car-
bon-impregnated silicone pill is
molded on the underside of the rub-
ber dome to accomplish the switch-
ing function. The conductive switch
mounts onto a glass epoxy pe board.

The molded translucent or opaque
switches come with custom color
options, LED backlighting, and al-
phanumeric or symbolic legends
screened onto rubber or plastic key
caps. Standard telephone-type key-
pad, $2.23 (1000). Delivery, 8 to 10
weeks ARO.

Oak Switch Systems Inc, 100 S
Main St, Crystal Lake, IL 60014.
Phone (815) 459-5000.

Circle No 541

LED MODULES

These edge-emitting LEDs operate
at a nominal wavelength of 1300 nm
and are available in FU-41SEL and
FU-42SEL single-mode, and FU-
31EL and FU-32EL multimode,

DAYLIGHT VISIBLE|

DISPLAYS

ENERGY SAVING:
O Electromagnetic, bi-stable operation
O No bulbs to replace
O Maintenance-free
O Indication remains with power loss
O Power used only to change display
O Use indoors or outdoors
[ -40°C to 75°C

P.O. Box H, Bay Shore, NY 11706
516-666-8000
TLX: 6711657

FAX: 516-666-8039

Display sizes: 112", 4", 6", 9", 12", 18" & 24"

IDEAL FOR:
O Instrumentation i
O Industrial controls |
O Timing Devices
O Toll Displays
O Metering Displays
O Production Line Displays

Call or write for full information

0
\ﬁmo FEET
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is this demanding, you n

versions.

The FU-42SEL and the FU-32EL
feature a thermoelectric cooler for
temperature stabilization and cou-
ple 10 and 30 wW into single-mode
and multimode fiber, respectively.

The FU-41SEL and FU-31EL
modules don’t have a thermoelectric
cooler, and their respective outputs
into single-mode and multimode
fiber are 6 and 20 wW. $460 to $690
(10).

Mitsubishi Electronics America

\din apvhcatm“
r magnetic shie eged My Shield:

Free Mp.Shield Magnetic Shielding Catalog
For customized shielding, Mu.Shield materials from

| stock, and consultation services, contact Mp.Shield
Products Division, Bomco, Inc., PO Box W,

103 Madison St., Malden, MA
02148-6890. Phone 508/321-4410.
Fax508/324-9563.

bomco

Excellence In Metal Forming
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IN THE WORLD OF

DC FILM CAPACITORS,
MALLORY TECHNOLOGY
LEADS THE WAY,

Utilizing the world’s
finest design technology
and high-speed automation

equipment, Mallory has
become the largest
domestic producer of DC
Film capacitors.
Mallory offers a wide
range of dielectric materials
including polyester,
polypropylene and
polystyrene. And with the
additional choice of film-foil
or metallized electrodes,
Mallory can provide
the most cost-
effective match for
your application
requirements.

With Mallory, the
world of DC Film

Automated high-speed winding i "
technology an

operation for DC Film capacitors. PR
service is at your

fingertips.

For more information,
contact your nearest
distributor or call
Mallory today.

Mallory Capacitor.
Stronger Than Ever.

Mallory Capacitor Company
3029 E. Washington Street
Indianapolis, Indiana 46201
Telephone: (317) 636-5353

ELECTRICALELECTRONIC GROUP

EDN July 21, 1988 CIRCLE NO 70 119



120

HOW'S YOUR PULSE RATE?

OURS COULDN'T BE BETTER!

When the need for cabling extremely fast
pulses is required, our D-200 Series multi-pair,

flexible, digital data transmission cables are

simply rated the best!

* Uniform High Zo ¢ Suitable For 1 MHz Data

» Balanced: 110 ohms + 5% Rate at 1,000 feet.

e Unbalanced: 78ohms + 4% ® Data Rates of 10. MHz

* Low Signal Delay: 1.61NS/FT. & Withstands Flexing

e [nter-Pair Skew: <3.% * Excellent Balance

¢ Low Cross-Talk: nom.20 * R.EI./E.M.P. Shielding
DB at 1,000 feet. e UL Listed

Close-up illustration of D-200 digital multi-pair flexible data
transmission cable specifically designed for parallel wide-word
computer-to-peripheral pulse signals.

J
Photo A f Photo B

A. INPUT PULSE*
Horizontal: 200. NS/Division
Vertical: 2. Volts/Division

B. OUTPUT PULSE*
Horizontal: 200. NS/Division
Vertical: 2. Volt/Division
“Type D-200 Cable

500 Ft. Length

Call (213) 225-5611
today and ask for Frank

Motley, M.T.S. or Sam Audish,
M.LS. for any applications assis-
tance or detailed engineering data.

DYNATRO

CABLE ENGINEERI
An Affiliate of National Wire & C;
136 San Fernando Road, Dept.  , los A
(213)225-5611 = TLX: 181409 * FAX: (213)225463

CIRCLE NO 71

~ Components

Inc, Semiconductor Div, 1050 E
Arques Ave, Sunnyvale, CA 94086.
Phone (408) 730-5900.

Circle No 542

RESISTORS

TOMC thin-film resistor networks
come in small outline surface-mount
packages. The networks feature val-
ues from 100€) to 100 k() and are
| manufactured with tolerances of
| +0.1, £0.25, 0.5, and +1%:. You
can order them with resistance ratio
matching to 0.1%; a temperature
coefficient of =25 ppm/°C is stan-
dard.

The networks are available in 14-
and 16-pin models in one of two
standard circuits. The 01 versions
provide 13 or 15 nominally equal
resistors, which are each connected
to a common pin. The 03 models
include 7 or 8 nominally equal iso-
‘ lated resistors. Both circuits are

housed in molded epoxy cases. A
| network with +1% tolerance and
| £0.5% ratio match, $1.85 (2500).

Dale Electronics Inc, 2064 12th
} Ave, Columbus, NB 68601. Phone
\
|

(402) 564-3131.
‘ Circle No 543

| KEYBOARDS
G80-2000 Series keyboards have an
identical layout to the IBM 3270
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“I have it,
but you'll
have fo take
at least

250 Ibs.”

If your adhesive, coating and
encapsulant supplier says your
order quantities are too small,
call us. At Emerson & Cuming,
you can choose from the indus-
try’s broadest selection of custom
and off-the-shelf materials in the
quantities and package con-
figurations that make sense for
your production run.

From drums to syringes,
tell us what you need and we'll
provide it. We'll deliver an entire
order in one drum, or packaged
in gallons, quarts or pints. We'll
even adapt our packaging to the
special needs ufp your process
equipment with easy-to-dispense
ttﬁ)es, preloaded, premixed and
frozen syringes, or any other
special configuration.

It won't take any longer to
get the right quantity, either.

Most package sizes are in-stock
at our four manufacturing sites,
or from an Emerson & Cuming
distributor near you.

So whether you’re starting
small and scaling up, or oper-
ating a limited production run,
we're ready to help. As part of
W.R. Grace & Co., we offer you
a commitment to customer ser-
vice that underlies everything
we do — and a product line
that includes everything from
electrical transformer encap-
sulants to high purity electronic
die attach adhesives.

See for yourself. Call us to-
day, toll-free, 1-800-832-4929. In
Massachusetts, call 617-935-4850.
Emerson & Cuming, Inc.

77 Dragon Court
Woburn, MA 01888.

EMERSON
&CUMING.

a GRACE company

Making today’s products better. Making tomorrow’s products possible.

CIRCLE NO 72
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" SwITCHMODE
POWER SUPPLIES
FROM STOCK

B 2 to 48 VDC Outputs

B Automatic Current =
Sharing On All Outputs 4

B N+1 Capabilities

(N+1) POWER SYSTEMS

- ——m———=-
3

| Two’t,o Six Supplies
B Expandable, 300 to 1800 Watts
B InternallsolationDiodes (Option)

Powertec

A Bonar Power Supplies Company

20550 Nordhoff Street Chatsworth, CA 91311
(818) 882-0004 * FAX (818) 998-4225

CIRCLE NO 73
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Components

keyboard, with 24 function keys
along the top and 10 keys on the
left. Normally, only software writ-
ten for the 3270 recognizes the extra
10 function keys. However, the ven-
dor’s keyboards come with an en-
hanced version of Smartkey so that
users of IBM PC/XT, PC/AT, and
compatibles can use the extra keys.

You can get the keyboards with
N-key rollover, LED actuation-indi-
cators, and programmable autore-
peat as options. You can also order
them in low-profile housing that
conforms to DIN standards.

All the keyboards come with US/
International, French, and German
character layouts. You can also ob-
tain custom versions of the key-
board that offer other layouts. $900
with all options.

Cherry Electrical Products,
3600 Sunset Ave, Waukegan, IL
60687. Phone (312) 360-3500.

Circle No 544

KEYPAD

When mounted to a panel, Series 84
4x4 keypads are completely sealed
to the environment. A mil-grade
silicone rubber boot seals the con-
tact system and also serves as the
mounting seal.

The snap-dome contact system
provides tactile feedback for the op-
erator. The contact side of the dome
is gold plated to ensure low contact
resistance for 3x10° operations/po-
sition. Each keypad provides EMI
shielding.

The keypad buttons are located
on 0.75-in. centers; you can remove
them and interchange them. The

standard button color is white, and
the legends are printed in a black
epoxy ink that bonds with the but-
ton’s plastic surface. Special legends
and button colors are available.
$25.85 (100). Delivery, six to eight
weeks ARO.

Grayhill Inc, Box 10373, La
Grange, IL 60525. Phone (312) 354-
1040. TWX 910-683-1850.

Circle No 545

TOUCHSCREEN

The pressure-sensitive IntelliTouch
Trace screen uses two small trans-
ducers to send very short bursts of
acoustic waves along the horizontal
and vertical edges of the screen. As
each burst travels along the edge of
the glass, a reflective array diverts
a small fraction of the incident ener-
gy across the glass screen.

A mirror-image array receives
these wavelets and sends them to
two receiving transducers. The
transducers generate electrical sig-
nals and send them to the control-
ler. Depending on the controller
used, the screen resolution can
range as high as 100 points/in.

The screen comes with either RS-
232C or bus controllers as well as
menu-driven, general-purpose ap-
plication software. You can order a

EDN July 21, 1988



#1 in Tantalum Chips...and
We’ve Only Touched the Surface!

Mepco/Centralab SMD® tantalum chips reduce your system’s size and increase its performance in every application — military,
telecommunications, information systems, medical, automotive — and give you the broadest selection.

For peak reliability and volumetric efficiency, systems designers take our patented, conformally coated ‘’Blue Chip®'’ to heart —
in fact, it's used in 95% of the world’s implanted pacemakers. And it’s the only military hi-rel chip (CWRO06 to MIL-C-55365)
approved to reliability levels M, P, R, B, C and D!

Our “Star Chip®”’, the cost-effective alternative for your high-volume industrial applications, pro-
vides design flexibility not available with molded chips. Its patented features make it ideal
for super computer (cryogenic) use, and for
switching power supplies at 100 kHz and greater.
Our ““Ultra Chip"’ is the ultimate in real estate ef-
ficiency, and our uniform-sized ‘’‘Molded Chip"’
(approved to MIL-C-55365, Type CWR11) is
available at very attractive prices.

Mail to: Mepco/Centralab
Attn: Corp. Advertising
2001 W. Blue Heron Blvd.

A leader in leaded parts, too. tvieen Bescis £t o

|
I
I
I
Our axial-leaded, hermetically sealed cylindrical { Please send me the following:
and modular wets and solids meet the re- [J Surface-Mount Device Catalog
quirements of MIL-C-39006, -39003, and more. | [J Leaded Resistor/Capacitor Data Book
With capacitances from 0.0047 to 22,000 yF, for | o Please have a sales representative call
operation on 3 to 630 vdc. And large-capacity |
programs to meet your dock-to-stock and J-I-T |
I
I
I
|

“ Name/Title
requirements. ;
. Firm/Dept./Div.
Write for our catalogs and get acquainted with
: ’ . . Address/MS
America’s broadest line of tantalum chip ;
City/State/Zip

capacitors — from Mepco/Centralab, the active
leader i pas sV e COM DEMe S o e e R e e e e )

MEPCO/CENTRALAB

A DIVISION OF NORTH AMERICAN PHILIPS CORPORATION
®SMD is a service mark of North American Philips Corporation.
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Not too long ago, when people were
predicting that new technologies
would lead to the demise of the
rotary switch, Grayhill responded

by starting to re-design it for today’s
and tomorrow’s needs. Here’s what
we're doing—

Process-compatible
m‘ IEO
Today'’s technology demands
process-sealing so your switches
withstand wave soldering and
cleaning processes. We offer

) aled PC mount switches,
single or multi-deck, with a growing
range of choices of position, angle of
throw, rating, circuitry and features.

More than just
run of the MIL.

We've torture-tested and QPL-d
them to provide the industry’s
broadest selection qualified to
MIL-S-3/86/04/13/20/35/39!
Military versions are available for
every major Grayhill series,

12" and 1", single and multi-deck.

Keep the quality,
cut the cost.

Extensive re-tooling and retro-fitting
of “old” products—extensive review
of materials and methods—extensive
analysis of real-world applications—
allowed us to reduce cost without
compromising performance. For
example, we've developed still higher
reliability switches with lower cost
materials, where long shelf life and
low cycle life are required.

Shorter lead times.

Using interlocking parts instead of
insert molding is just one way we've
cut the production cycle on custom
switches. Your custom switches
come more quickly, your standard
switches virtually immediately (from
local distributor stocks if you prefer).

We keep advancing
the state-of-the-art.

Our rotary line is never static...see
box for the latest forward develop-
ment in rotary switch technology.

Grayhill makes rotary
switches right and makes
them easy to buy.

Technical specifications in the
switch specifier’s bible, the Grayhill
Engineering Catalog, are detailed
enough to guide you completely.
Application assistance is as near as
your phone, and delivery as near as
your closest distributor. Call today
for complete data on rotary switches
for the nineties and beyond—from
Grayhill!

New! Rotary encoder
switch replaces
dedicated keyhoards
and touchscreens

Combine with soft-

ware as display
source input to
move a cursor or
icon. Add push-
button switch on
same shaft to

- enter data.

ra ‘I//

" 561 Hlllgrove Avenue, P.O. Box 10373
LaGrange, lllinois 60525-0373 USA
Phone: (312) 354-1040 FAX: (312) 354-2820
TLX or TWX: 190254 GRAYHILL LAGE
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5- or 19-in. screen. For a screen with
a cable and a controller, from $400
(OEM qty).

Elographics Inc, 105 Randolph
Rd, Oak Ridge, TN 37830. Phone
(615) 482-4100.

Circle No 547

50V and 60V
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SCHOTTKYs

DIODE RECTIFIERS

40CPQO050 and 40CPQ060 dual-die,
center-tapped, Schottky-diode rec-
tifiers have repetitive peak reverse-
voltage ratings of 50 and 60V, re-
spectively. Housed in TO-3P
packages, the devices handle 44A
and are highly efficient—their for-
ward drop/junction measures only
0.63V at 25°C.

The rectifiers come with two

anode input pins and have one cath--

ode center-tapped output pin inte-
grated with the base plate. Each
device has a nonrepetitive surge-
current 525A rating, a peak reverse-
current rating of 25A (at T;=25°C),
a junction-to-case thermal resis-
tance of 0.6°C/W, and an operating
junction-temperature range of —40
to +125°C. 40PCQO050, $6.41;
40PCQ060, $6.58 (100). Delivery,
eight weeks ARO.

International Rectifier Corp, 233
Kansas St, El Segundo, CA 90245.
Phone (213) 607-8837.

Circle No 546

PRESSURE SENSOR

The Model 1220 piezoresistive sen-
sor measures F'S pressures of 0 to 2
through 0 to 100 psi with an accura-
cy of £0.1%. Versions are available

EDN July 21, 1988

for gauge, absolute, and differential
pressure measurements. The
gauge-type unit is compatible with
both liquid and gas media.
Operating with a 1.235V standard
reference, these sensors feature a
+1% interchangeability spec. Cus-
tom versions that accommodate ref-
erence voltages of 0.35 to 7V are
available. The standard sensor op-

erates over a —40 to +125°C range
and provides temperature compen-
sation of 0.02%/°C for both span and
0 adjustment from 0 to 50°C.

The unit is housed in an 8-pin DIP
and features 0.125-in.-diameter
pressure ports. Various lead and
pressure-port options let you cus-
tomize the sensor for specific appli-
cations. From $10 (OEM qty). De-

Specifications

* Frequency range:
3.579545 MHz: 20,000 MHz

+ Frequency tolerance:
+20 ppm at 25°C
Operating temperature
range: —10°Cto 60°C

* Frequency stability in oper-
ating temperature range:
+30 ppm over —10°C to 60°C
Aging: 5 ppm/year

* Vibration:
MIL-STD 202F method 207
Condition E

* Shock:
1500G 0.5 MSEC half sinewave
3times in each of 3 planes
Solderability:
MIL-STD 202E method 208C

ACTUAL SIZE I

NDK AT-51 MINIATURE
MICROPROCESSOR CRYSTAL
NDK's AT-51 miniature cut strip cystal is a tower of power

in a very low profile package. This microprocessor crystal is
less than half the size of equivalent units, yet holds the
same footprint. The result is better economy of board
space without the need to redesign. Additionally, the AT-51
has a wide frequency range, higher resistance to shock
and vibration and can be used as a plug-in replacement for
HC 49/U type standard crystals. And the best news is that
each part is backed by the NDK commitment to quality.

NDK: YOUR SINGLE SOURCE
NDK offers the widest range of compact crystal oscillators,
microprocessor quartz crystals, and standard crystal oscil-
lators available. All fully guaranteed to be free from
impurities and defects. And all available through NDK's
nationwide network of stocking distributors.

For a free product catalog, or to order evaluation
samples, contact NDK today.

CIRCLE NO 76

NDK America, Inc.

20300 Stevens Creek Blvd., Suite 400, Cupertino, CA 95014-2210
Telephone: (408) 255-0831 Telex: 352057 NDKCOLTO QTO
Fax: (408) 725-0369
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livery, stock to six weeks ARO.

IC Sensors Inc, 1701 McCarthy
Blvd, Milpitas, CA 95035. Phone
(408) 432-1800.

Circle No 548

LCD readability
taken to new heights!

o Fluorescent backlighting and
Supertwist technology combine
to create the brightest and
most dynamic graphic liquid
crystal display available today.

e Long life 20,000-hr. fluorescent
tube emits a bright, even light.

o Supertwist LCD produces a
high contrast display with a
wide viewing angle.

e Available in 3 sizes: 400x640,
200x640 and 128x256.

» Available in positive or negative
images with white, yellow or
blue background.

e Thin package with CMOS
drivers.
o Controller cards available.

)| -

DENSITRON
CORPORATION

2540 West 237th Street
Torrance, CA 90505

(213) 530-3530

FAX: G2/G3: 213-534-8419
TELEX II: 910-349-6200
Europe/UK: (0959) 76600

126
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| SWITCHES

You can use water-clear Touch-View
screens as transparent switches or
control elements for direct place-
ment over CRTs, alphanumeric
readouts, or backlit displays. The
conductive switch elements are
made by depositing indium tin oxide
onto a stabilized polyester base. You
can place the switches at any loca-
tion along the X-Y axis of the screen
at 0.5-in. center-to-center spacings.

The vendor can also configure the
switches into a linear control ele-
ment offering virtually infinite reso-
lution. Applying pressure to differ-
ent positions of the linear screens
produces different resistance val-
ues.

You can order the screens with
| combinations of fixed-position

EDN July 21, 1988



‘ he fi thing yor )
customer sees.

Desk File Edit CGallery Options Font
! i C: \GRAPHS \BRR3D ., GEM

ELECTRONICS IMPORTS
Japan Faces Competition

o i e T

LCD display and Planar EL display
photographed under identical
| ambient lighting conditions.

From a customer’s viewpoint, there's only It adds up to superior performance.

one real window into your product. So contact us today. Choose the flat panel
The display. display that surpasses all others from every-
If it's inferior, your product is judged one’s point of view.

inferior. No matter how good it really is. For a brochure, please phone either

For flat panel displays, there's a simple, yet ~ 503-690-1100 or 503-690102, or write to
elegant solution. Planar’s electroluminescent

(EL) display. Why is EL the preferred display PLANAR SYSTEMS, INC.

technology? Better viewing angle. Better 1400 N.W. Compton Drive =

brightness. Better contrast. Beaverton, Oregon 97006. LL\N L\q
127
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switches and linear-control devices.
The vendor has tested the screens
over 1 million actuations and can
supply screens that meet various
military specifications for ground or
airborne applications. $55 to $500.
Delivery, 10 to 12 weeks ARO.
CAM Graphics Co Inc, 15 Ranick
Dr West, Amityville, NY 11701.
Phone (516) 842-3400.
Circle No 549

INTERRUPTOR MODULE

The SFH 910 differential photo
interruptor module contains TTL-
compatible circuitry that provides a
counting pulse and a directional
pulse that let you detect the direc-
tion of motion. The unit consists of a
GaAlAs IR emitter and a hybrid
photodetector.

The photodetector encompasses a
split photodiode with amplifiers,
Schmitt triggers, and evaluation
logic; the module also features a

built-in daylight-supression filter.
Both the counting pulse and direc-
tional-recognition signals are npn
open-collector outputs compatible
with TTL circuitry.

You can use the module to encode
mechanical-shaft rotation speed and
direction. It accepts code wheels
with slot widths as small as 0.85
mm. You can obtain a 96-slot code
wheel as an option. SFH 910, $5.60
(1000); dise, $0.73.

Siemens Components Inc, Opto-

electronics Div, 19000 Homestead
Rd, Cupertino, CA 95014. Phone
(408) 725-3520.

Circle No 550

DELAY LINES

Housed in 24-pin DIPs, the EPA059,
EPA060, and EPA061 Series 20-tap
delay lines provide 20- to 1000-nsec
delays. Each version has four 500
lines with 2- to 200-nsec delays, six
100Q) units with 20- to 1000-nsec
delays, and five 200€) devices with
20- to 1000-nsec delays.

Nominal tdp -to-tap delays for all

WORLD’S
SMALLEST
SMT QUARTZ
CRYSTALS & CLOCK
OSCILLATORS

MCSO 5734
24.000 MMx

—m’:--f.n

212-505-5340

® 10KHz—35MHz @ Hi-temp mounting—260°C
for 20 seconds @ Shock-resistant, leadless,

Noise problems‘?
Soundmat PBM" is the

greatest thing

since sliced bread.

ceramic chip carriers ® Low power use @ Hi-
stability @ Low aging e Standard frequencies
—off the shelf

Plus, the world’s smallest quartz crystals in ceramic
and metal carriers with a full range of lead
configurations for thru-hole mounting.

AlF—
FWEIN—]

MICRO CRYSTAL DIVISION / SMH
35 EAST 21st STREET, NEW YORK, NEW YORK 10010

CIRCLE NO 80
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Soundcoat’s exclusive SOUNDMAT PBM is made with a sheet
of thin flexible limp mass sandwiched between two layers of
foam to provide absorption, transmission loss and isolation. It
has excellent resistance to oxidation, UV light and weathering.
And our flexible plastic barrier meets UL-94V-0. For outdoor
applications, aircraft, vehicles, business machines and EDP,
generators, compressors and health care equipment.

SOUNDMAT PBM from Soundcoat. A great way to stop
noise. No matter how you slice it.

The noise stops he

SOUNDCOAT

One Burt Drive, Deer Park, NY 11729 516-242-2200
3002 Croddy Way, Santa Ana, CA 92704 714-979-9202

Send for your free noise control bulletin no. 719, today.
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When quality counts, count on Allen-Bradley
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If you have a resistor network problem, bring it in early to
the problem solvers at Allen-Bradley. We have a broad range
of solid ceramic thick film I-SIPs and I-DIPs, surface mount
SARAs, precision thin film SIPs, DIPs, and Chips, and
hybrid network substrates. When standard networks do not
meet your needs, we have 20 years experience in designing
custom networks to meet your application . . . and the
materials and CAD tools to do it.

Allen-Bradley’s proprietary resistive, conductive and
termination materials are unique in the industry in that
we manufacture and control our own thick film ink system.

Our highly automated printing process and the effective
use of SPC result in the volume manufacture of stable resistor
networks of high quality and reliability.

Our thin film resistor networks consist of integrated films
of chromium cobalt deposited on specially selected ceramic
or glass substrates resulting in networks having precision
tolerance and long term stability.

We would like to be of service to you.

Please call 800-592-4888, or 800-292-4888 in Texas,
or write to Allen-Bradley, 1414 Allen Bradley Dr., El Paso, TX
79936-6415.

(%) ALLEN-BRADLEY

o
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Components

three series are 1, 2.5, and 10 nsec
for 50Q) lines; 1, 2.5, 5, 10, 25, and 50
nsec for 100€) lines; and 1, 2.5, 5, 25,
and 50 nsec for 200} lines. The
maximum output rise-times range
from 3 to 20 nsec for 50€) units and 3
to 100 nsec for the 100 and 200€)
lines.

All lines have their outputs on pin
23. Inputs are on pin 1 for the
EPA060 units and on pin 2 for
EPA059 and EPA061 Series devices.
$5.82 (1000) for the EPA059-100B, a
10042, 100-nsec total delay unit with
a H-nsec/tap delay.

PCA Electronics Inc, 16799
Schoenborn St, Sepulveda, CA
92121. Phone (818) 892-0761.

Circle No 551

b 4

PRESSURE SENSORS

ST2000G Series pressure transduc-
ers are suitable for measurement of
hostile media in harsh environ-
ments. Encased in rugged stainless-
steel packages, the transducers
each feature an IC sensor element
and signal-conditioning circuitry.
They have full-scale pressure sens-
ing capability that ranges from 15 to
300 psig.

You can obtain the transducers
with either 1 to 6V dec or 2.5 to
12.5V dec output for each pressure
range. Their sensor output options
include F'S spans of 5V+200mV,
and O-pressure offsets, trimmed to
within £100 mV, that allow you to
interchange transducers without
recalibrating.

All the transducers feature temp-
erature compensation to within
+0.02%/°C. The sensors are opti-
mized for 0 to 70°C operation but

130

will operate from —40 to +85°C.
The transducers’ operating voltage
ranges from 12 to 30V de. $125.
Sensym Inc, 1255 Reamwood
Ave, Sunnyvale, CA 94089. Phone
(408) 744-1500.
Circle No 553

TRIMMERS

The adjustable screw design of each
CT-9 Series 18-turn trimmer resis-
tor permits actuation of a worm gear
that turns a wiper assembly around
the trimmer’s circular resistive ele-
ment. The trimmers’ resistance val-
ues range from 10€) to 5 M(Q.

The multicontact precious-metal
wipers in these trimmers have low
1% contact-resistance variations.
The trimmers are rated for 500-mW
at 70°C and are derated to OW at
125°C. Other pertinent specs in-
clude a 300V de maxvoltage rating,
a 200-cycle rotational life, and a
360g-cm shaft torque rating.

Sealed with O-rings, the trim-
mers pass leak tests at 85°C and can
withstand soldering temperatures
of 350°C for as long as 3 sec. The
trimmer operating range spans —55
to +125°C. $0.79 (5000).

Mepcopal, 11468 Sorrento Valley
Rd, San Diego, CA 92121. Phone
(619) 453-0332.

Circle No 552

SUPPRESSORS

420E2 Series transient voltage sup-
pressors are suited for field installa-
tion on equipment that has inade-
quate levels of transient protection.
Each model has two pairs of circuits
with line-to-line and line-to-ground

protection.
Text continued on pg 134

(ADVERTISEMENT)

More quality switching
components from PaB

Circuit Breakers

P&B circuit breakers provide the
quality you need at a price you can
afford. Both thermal and magnetic
types are available, and many are
UL recognized as supplementary
protectors and CSA certified as
appliance component protectors.

CIRCLE NO 83

General Purpose Relays

One of the broadest lines of
general purpose relays in the
industry is offered by P&B. Open
and enclosed styles are available
with various contact materials,
contact arrangements, termination
styles and coil voltages.

CIRCLE NO 84

Time Delay Relays

[ e

|

P&B time delay relays combine
precision, solid state timing circuits
with our proven electromechanical
relays. A wide selection of timing
functions, timing ranges, degrees
of precision and package styles
permits you to select a unit with
just the features you need.

CIRCLE NO 85
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Make your move
to PaB for high

ol

mount relays.

L
Cost Effective TmA —30A Switching M -
For applications ranging from consumer '
goods to industrial controls, P&B relays have
the features you need for 1 milliamp through
30 amp switching on your printed circuit board.
These cost effective relays meet requirements
established by international regulatory agencies. Many
models are available from stock, and they’re all built
to the same exacting specifications that have made
P&B relays the standard of the industry.

10A, SPDT Switching

T70 relays are low-cost, SPDT units offering silver
or silver-cadmium oxide contacts for loads from

1 milliamp through 10 amps. Available with an immer-
sion cleanable, sealed case.

4,000V Isolation

RK series relays feature 8 mm coil-to-contact spacing
for 4,000 volt isolation. SPDT models switch loads to
20 amps, and DPDT models switch up to 5 amps.

Find Out More

Contact us today for details on P&B

printed circuit board relays. Call toll-free
1-800-255-2550 for the name of your

nearest P&B distributor or sales representa-

tive. Potter & Brumfield, A Siemens Company,

200 South Richland Creek Drive, Princeton, Indiana
47671-0001.

Both sealed and unsealed versions are offered.

30A Workhorse

T90 relays have SPDT contacts of silver-cadmium
oxide for 30 amp loads or silver for loads up to 15
amps. Available as an open relay or sealed for
immersion cleaning. A snap-on dust cover is offered
for open models.

Quick Connects, Too

T91 relays feature the same ratings as T90 relays
and provide both quick connects and printed circuit
terminals for load connections. Sealed and dust
cover versions are available. Optional case provides
flanges for panel mounting and quick connects for
all connections.

POtter& Bl’umfield A Siemens Company

CIRCLE NO 86 2

Regional Sales:
Braintree, MA, (617) 848-6550; Mission Viejo, CA, (714) 582-1231;
Princeton, IN, (812) 386-2130; Bristol, England, (0454) 616263. -




Radial-Lead Precision Film Resistors from Caddock
comhine high values and tight tolerances with a
choice of two high-power densities or three low TCs.

/

Type TK Temp-Stable Precision Film Resistors

\ \ \
Type MK Radial-Lead Precision Power Film Resistors

\ \\ W A\ [ 1l 1 m 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 Kohm to 2 Megohms 1 Kohm to 10 Megohms 1 Kohm to 10 Megohms
\ /

e, o 1 /A /|

Type MK Radial-Lead Precision Power Film Type TK Temp-Stable Precision Film Resistors

-

Resistors utilize Caddock’s Micronox® with Caddock’s Tetrinox® resistance films

resistance films to achieve high power density | combine a choice of TCs of 5, 10 or 20 PPM/°C,

and an extended range of resistance values: a wide resistance range and tight tolerances.
Available in two rectangular radial-lead packages that include values Type TK Temp-Stable Precision Film Resistors provide a com-

as high as 100 Megohms, these high-density film resistors permit bination of performance advantages that are unique in a miniature
electronic circuit designers to optimize packaging and PC board layouts resistive component:
with resistors that meet all these specifications:

® Three Standard Temperature Coefficients:
e | et RSl SERMIeG 0PI Ca T
L esistance 30 ohms o egonms § = S T
Range to 2 Megohms|to 40 Megohms |to 5 Megohms [to 100 Megohms :);Iei :}Zlg"tz‘m[:irla(;g:‘ém;ii fr?(r)r: VZIS::;
® Resistance +1.0% is slandgrd. to £0.1% on special order, above 500. Kohms or |'5' Megohms,
Tolerance depending on value and model. depending upon model.)
o 20 PPM/°C
* Wattage 0.5 Watt — 0.75 Watt —
» Valtuge 200 V 200 V 200 V 200 V e Resistance Range: | Kohmto 10 Megohms.
e Temperature| 50 PPM/°C | 80 PPM/°C | 50 PPM/°C | 80 PPM/°C ® Precision Tolerances: £1.0% is standard, gt
Coefficient Temp Range: -15°C tp +105°C, ref. +25°C. and tolerances as close as £0.05% are
o Package Size] 250" square, 100" thick | .300" square, .100" thick available on special order.
X ® Load Life Stability: 0.05% maximum AR
— These full-§17.e photos comparing the after 2000 hours at full power at +125°C.
g . : Type MK resistors to “RN” style axial- (0.2% max. for values above 500 Kohms
"% Either size of | 1054 resistors show that the largest Type or 1.5 Megohms, depending upon
Type s MK, which is rated at 3/4 watt, requires model.) e
r less board space than the 1/20 watt s
can replace | «p N 507 p / e Two Power Ratings: .2 watt and .3 watt.
i ) five sizes ; § de
(—‘—\ of “BRN" And within their voltage ratings, both The Model TK 121, TK 133 and TK 139 precision film resistors have
axial-lead sizes of Type MK resistors can replace | demonstrated performance which meets the requirements of Mil-R-55182/9
N € . . . P ol . . . .
() W resistors. five sizes of “RN” resistors, including | for thermal shock, moisture resistance, shock and vibration, dielectric
the 1/2 watt “RN 70” which requires | withstanding voltage and low temperature operation.
R e i 10 times th ! .
- B board space * Caddock’s high-thru-put manufacturing tech-
< ok . tine niques combined with our advanced Tetrinox®
C ) MK 132 ! 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.

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.

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 28 page General Catalog, and specific technical data on any of the more than
200 models of the 19 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
132 CIRCLE NO 87 EDN July 21, 1988




Aluminum Electrolytics

NON-POLARIZED

HOUR
LIFE |
TEST,

RELIAE

CAUTION

5.5 mm

LOW CEILING
MAX. HEIGHT

EXPANDED
=99 s
+109°C

TEMPERATURE

2000

POLARIZED

Lead-time,
Cost,
Production
Savings

OLVENT

All signs point fo Nichicon
surface mouni electrolytics.

In surface mount capacitors, success
breeds success.

And with four new surface mount
electrolytic capacitor series ready to
help your products meet their market-
ing window—on budget, all signs now
point fo Nichicon.

Save time. Save space.
Save money.

Who isn't under pressure these days
o reduce costs?

Well now you can, without sacrificing
performance, when you design your
new products or replace comparable
tantalum capacitors with one of our
new surface mount electrolytics.

More Nichicon advantages.

Your real bottom line though is still
capacitor performance. And with
four tfantalum equivalent Nichicon
surface mount electrolytic capacitor
series fo choose from, your chances

@ &
nlclllcon®

The capacitor choice.

of finding your capacitor choice are
better than ever.

SERIES FEATURE

uP Non-polarized/ — 40°C~ + 85°C
6.3~50V/0.1~47nF

WX [ 2,000 hour life/5.5mm max. ht.
4~50V/0.1~220pF

Ul |-55°C~+105°C
4~50V/0.1~100pF

MX 2,000 hour life/6.3mm max. ht.
4~50V/0.1~220uF

Of course, each series is carrier-taped
and reeled and features Nichicon's
anti-solvent design.

For your free Nichicon Surface Mount
Electrolytic Capacitor data sheet or
more information, call one of our
customer service representatives at
(312) 843-7500. Or, call your local
Nichicon representative or distributor.

927 E. State Parkway ¢ Schaumburg, IL 60173 « (312) 843-7500

CIRCLE NO 88

One good idea after another.

© Nichicon (America) Corporation 1987




RARE EARTH MAGENT:
HIGH-PERFORMANCE,
COMPACT,LIGHTWEIGHT

COMPONENTS
OF
SUPREME
QUALITY

SHIN-ETSU’s magnetic materials and
assembly parts for voice coil motors
have achieved proven results and the
high evaluation of the world’s com-
puter manufacturers. Used for head
positioning in the disk drive units of
computers, their high-quality mag-
netic characteristics make them in-
comparable when it comes to com-
pactness and lightness.

The SHIN-ETSU RARE EARTH
MAGNETS are all of the 2-17 system
and when compared to permanent
magnets, have superior characteris-
tisc as regards permanence, strength
of field, maximum energy product,
temperature coefficient and otehr
properties.

SHIN-ETSU CHEMICAL -the top-
class manufacturer of fine specialty
products.

‘j Shin-Etsu Chemical Co.,Ltd.

LOS ANGELES
43| Amapola Avenue, Torrance
CA 90501 USA Phone.(213)533-8559

"SHINETSU CHEMICAL'S”
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Components

The family includes devices with
operating line voltages of +12, =25,
+28, £36, =50, and =60V max; the
maximum clamping voltages at
2000A spec at 22, 44, 46, 60, 80, and
95V, respectively. You can make
electrical connections using two
screws for line connections and
three fork terminals for equipment
connections.

The suppressors feature a short-
circuit failure mode. Their maxi-
mum standby current equals 5 pA
and their line throughout resistance
specs at 120). All the suppressors
operate from —55 to +100°C. From
$24 (100).

General Semiconductor Indus-
tries Inc, 2001 West Tenth Pl,
Tempe, AZ 85281. Phone (602) 968-
3101. TWX 910-950-1942.

Circle No 554

DC/DC CONVERTER

By employing surface-mount tech-
nology on a ceramic substrate, the
type 3T switch-mode de/de convert-
er produces an output power of 50W
from a pe-board mount single in-line
package that measures
2.0x1.1x0.16 in. It can provide full
output power over a 0 to 70°C
temperature range without addi-
tional heatsinking. You can program
the converter with shorting links so
that it produces an output voltage of
b, 12, 15, 18, or 24V. At 12V, it
achieves an operating efficiency of
around 94%.

The converter accepts a de input
voltage of between 11 and 40V; you
can also configure the device so that
it operates as an ac/dc converter.
Zero to full-load output regulation is
0.5% for an output voltage of 5V and
1.0% for all other output voltages.
The line regulation over the 11 to

40V input range is 1% for a 5V
output and 2% for other output volt-
ages. For =10% input changes, how-
ever, the line regulation for all out-
put voltages is only 0.2%. The
maximum output current is 3A, but
you can add external power transis-
tors to provide greater output cur-
rents. £10 (100).

Bicc-Citec Ltd, Westmead,
Swindon, Wiltshire SN5 7YT, UK.
Phone (0793) 487301. TLX 449112.

Circle No 565

SWITCHMODE SUPPLIES

RL150 Series power supplies deliver
150W of output power from a pack-
age that measures 8.4x2.4x4.6 in.
All versions of the supply have a 5V
main output that can deliver a maxi-
mum continuous current of 15A.
The secondary outputs are either
+12V and 12V, +12V and 24V,
+12V and -5V, or =15V and —5V.
You can trim the output voltages by
*+5%. The supplies will operate with
a main output load of as little as
1.2A with all other outputs un-
loaded, and they can cope with the
high peak current requirements of,
for example, disk drives. Other fea-
tures include 75-kHz FET switch-
ing, warm- and cold-start inrush
current control, and line input fail-
ure signalling.

The load regulation for a 40%
change on a 60% load is +0.5% for
the main output, =2% for the split
positive and negative supplies, and
+0.5% for the single supply secon-
dary. The supplies operate from ac
line input voltages of 99 to 132V or
187 to 265V and have a line regula-
tion of =0.1% for a +15% line input
change. They meet the relevant
IEC, CSA, VDE, UL, and BS relia-
bility standards as well as the re-
quirement of NATO standard

AQAP4.

Coutant Electronics Ltd, Kings-
ley Ave, Ilfracombe, EX34 SES,
UK. Phone (0271) 65656. TLX
46310.

Circle No 568

Qualidyne Systems Inc, 3055 Del
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Whohas10 000
silicon solutions

on file?

Who will paint
standard or modified
linear IC’s purple, form
the leads to your spec,
test them any way you

wish, build them
in a QPL plant to
883B, Rev. C and
Class S, package
them in SOIC, LCC,
and PLCC packages?
Who will use hybrid tech-
nology, screen to cus-
tomer specifications, or
modify an existing <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>