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MB86220 DSP Emulation Processor
for Engineering Development

C2600AV 1.8 u 2600 Gate
CMOS Gate Array

4 GMICRO 32-bit Microprocessor
“Super CISC"

1.5 1 12K Gate
CMOS Gate Array
with 152 1/0

24-bit Floating-Point General Purpose DSP
1.2 « CMOS 80 Pin Flat Package

High Density 1Mb, 200ns
128K x 8 EPROM Ceramic DI

4Mb DRAM T
300 MIL Wide, SOJ Package

M8 g,
o 796283

Ultra High Speed ECL
2-Input, D-Flip-flop

1.2 1 CMOS Sea-of-Gates
(3.0 GHz typical )

with RAM 75K Gate Equivalent ‘
401 Pin PGA, Cavity Down

On top of that, our microcomputer products let you choose from 4-bit micro-
controllers, 8-bit to 32-bit microprocessors and SCSI controllers.

And our wide range of telecommunications products includes digital signal
processors, prescalers and phase-locked loop devices.

All of which means that no matter what your needs, you've got the family
behind you.

To find out more, call 1-800/642-7616. Just tell us you'd like to meet the family

B FUJITSU MICROELECTRONICS, INC.
FUJITSU Integrated Circuits Division
v Seren 3545 North First Street, San Jose, CA 95134-1804. 1-800/642-7616.

Every step of the way ™

© 1989, Fujitsu Microelectronics, Inc



32-bit IEEE Floating-Point General Purpose DSP
1.2 1 CMOS 450K Transistors

100PS 10K Gate ECL Gate Array
with Pin Fin Heat Sink

I\' BiCMOS Gate Array
with Cooling Tower

Ultra High Speed ECL
(1.5 GHz typical )

1.5 1 3000 Gate CMOS Gate Array

24-bit Floating-Point General Purpose DSP
1.2 1 CMOS 135-PGA S(;SI Pmlocpl Co'mroller
with On-Chip Drivers,

48 Pin Plastic Flat Pack

64K x 4 DRAM
\ Zig Zag Package

Enhanced 6845 CRT Controller L
Fujitsu Part No. MB89321
Getting ahead is always easier when you have the support of your family
Which is precisely why the Fujitsu Microelectronics family of ASIC and standard
memory products gives you all the support you need every step of the way

Our wide selection of memory and logic products, for example, is among the
most complete in the industry Which means you can choose from every product
in the book. Including static and high-speed ECL RAMs, ROMs, PROMs and EEPROMs,
ultra high-speed ECL RAMs, SRAMs and DRAMs.

When it comes to ASICs, we've got everything you need to develop your own.
Like powerful workstation software tools.

A broad ASIC product offering in bipolar, CMOS and BiCMOS technologies.

And products that include high-speed ECL and BiCMOS arrays. CMOS sea-of-
gates devices with over 100,000 gates. As well as standard cell capability to support
up to 60,000 gates.
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NOT JUST A BUNCH
OF INDUSTRIAL GOMPUTERS

Ziatech computers provide distinctive solutions designed
to put you in control of your application.

somare Ly bl o

for fast development and demanding applications

Al Ziatech computers, from the board to the system level offer the
PC-compatible software support crucial to quick product development
and on-line application needs. This support includes operating Systems
(PC DOS, VRTX), develapment tools (PC-Assisted Virtual System Console), 33 sssvafhs sessts
networking software (ViaNet, NETBIOS), device drivers and monitoring and 2T 200 EMBEDDED COMPUTER
control packages.

Modularity

for easy configuration and expansion

Our computers are designed for straightforward configuration and expansion.
Multipracessing, mass storage, expanded memory, industrial /0, video

and networking capabilities can be added quickly with minimal

system reconfiguration.

for reliability in harsh environments

Zlatech computers are based on the compact and reliable STD Bus format.
Designed to operate in extremely harsh environments, they support RAM and ZT 300 INDUSTRIAL COMPUTER
ROM disks and will operate without a keyboard or display.

Liatech Quality and Support
for your application’s success

Our computers are backed up by on-line application support, first-class
documentation and system engineering courses. Ziatech is committed to
the success of every one of its customers.

Call Today

<~ 805/541-0468
For free Teeratirg providing more details on Ziatech’s line of
extraordinary industrial computers, call Ziatech today.

CORPORATION

=|lzaTECH

Corporate Headquarters

3433 Roberto Court

San Luis Obispo, California 93401 USA
ITT Telex 4992316

FAX (805)541-5088

Telephone (805) 541-0488

©Copyright 1989 by Ziatech Corporation. Al rights reserved.
Product names of other companies may be trademarks of those companies. CIRCLE NO. 101

ZT 1000 INDUSTRIAL WORKSTATION
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for Your High-Speed
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The National Instruments AT-GPIB . . .
the new standard for IEEE-488 interfaces

At last, a low-cost IEEE-488 PC/AT controller board can
transfer data continuously at the maximum specified rate of
1 Mbytes/sec. The key to this high performance is the state-
of-the-art FIFO buffering and special last-byte handling
circuitry of our custom gate array, Turbo488™. The
Turbo488 also conserves valuable computer bus bandwidth
by packing 8-bit IEEE-488 data bytes into 16-bit words.

By moving time consuming software functions into
hardware, the Turbo488 significantly reduces the overhead
of a software driver too. The combination of the AT-GPIB
and our streamlined software driver gives you the power
needed for today’s high speed digitizers.

AT Computer

e

If you are familiar with dedicated
controllers, NI-488 gives you the op-
tion of using our Universal Language
Interface driver with any DOS language
to program with Hewlett-Packard style
commands. The speed of this driver is best
suited for interpretive languages like BASIC.

is a

Your investment in National Instruments
sound one. You can still run your existing NI-488
programs yet automatically take full advantage of the
Turbo488. If you're just getting started, our interactive
instrument control and menu-driven configu-
ration utilities will get you up and running in

The AT-GPIB is controlled by the de facto
industry standard NI-488 software. NI-488
has high-level routines that transparently
handle IEEE-488 protocol and buffered DMA
transfers. These routines can be used with
any popular language and are the perfect
match for the structured, hierarchical
programming style preferred by users of
high-speed, compiled languages such as C

12
10

oON & O ®

Driver

Benchmark Performance
(tests per minute)

Character NI-488
/0

no time.

aa Your relationship with National Instruments
does not end when you purchase our products.
A staff of applications engineers is always a free
phone call away. Demand the best IEEE-488
controller available . . . give us a call today at
(800) IEEE-488.

Nl-:“
Turbo48s

and Pascal.

Ask for a FREE Catalog

Turbo488 technology is standard on our boards for Micro Channel and Macintosbh computers

‘7 NATIONAL

The Software is the Instrument ™

NATIONAL INSTRUMENTS OF JAPAN (03) 788-1921 ¢ NATIONAL INSTRUMENTS OF FRANCE (1) 486 53370 *
NATIONAL INSTRUMENTS UNITED KINGDOM (06) 355-23545 * ARGENTINA (1) 46-5776 * AUSTRALIA (2) 736-2888
BELGIUM (2) 466-8199 * CANADA (416) 890-2010, (613) 596-9300, (514) 747-7878, (403) 295-0822, (604) 988-2195 *

CHILE (2) 225 3689 * DENMARK (2) 251-122 * FINLAND (0) 372-144 * GREECE (1) 361-1283 * HONG KONG (2) 04262707 »

’ IRELAND (846) 661414, (3) 427-2282 * ISRAEL (3) 324 298 * ITALY (2) 984-91071-2-3 * KOREA (2) 776-5340 *

12109 Technology Blvd.
Austin, Texas 78727-6204
(512) 794-0100

MEXICO (5) 660-4323 » THE NETHERLANDS (7) 099-6360 * NEW ZEALAND (9) 444-2645 » NORWAY (2) 53-1250 *
PORTUGAL (1) 545-313 » SINGAPORE (65) 336-4713 * SOUTH AFRICA (011) 787-0473 * SPAIN (1) 455-8112 ¢
SWEDEN (8) 792-1100 * SWITZERLAND (6) 552-8949 * TAIWAN/THE REPUBLIC OF CHINA (02) 703-6280 *
THAILAND (2) 234-9330 * WEST GERMANY (89) 80-7081
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A plot to get you to
buy our Data Logger.

As if you didn’t have enough
reasons already.

Our Series 50 Data Logger is a
fraction the size of most other data
loggers. Considerably less expen-
sive. Completely portable.

And now, as you can see,
Series 50 not only gathers data, it
explains it.

You can plot from one to
sixteen variables at a time. Divide
the width of the page into one, two
or four segments, with multiple
variables in each.

If conditions change, Series 50
can be programmed to change the
plot with them. For instance, it can
switch to higher resolution and
time-stamp data with messages
during alarm conditions. And it
does all this on its own, no
computer needed. (On the other

© Copyright 1989 Wavetek Corporation

hand, it can also be controlled by a

computer via IEEE-488 or RS-232.)
Series 50 will plot bar graphs

next to numerical data. Create

EEEEE

Circle 29 for Literature
Circle 30 for Demonstration

min/max plots. Or generate x-y
graphs from stored data.

Speaking of stored data, Series
50 can keep up to 100,000 readings
in memory. Which is a good thing,
because with four independent
A/D converters and up to 260
channel scanning capacity, you
could be gathering plenty of data.

Data such as temperatures
(6 thermocouple types and RTD’s),
AC/DC volts and current, resis-
tance, frequency, time period, pulse
width and more.

If our plot is working, you'd
probably like to know more about
the Series 50 Data Logger. Just
phone (619) 279-2200. We'll be
expecting your call.




Two ways to control multi-
channel analog signals.

The wire saver for
instrumentation
and ATE. Siliconix’
new single-chip
8-channel CMOS
switch array
simplifies inter-
connect through
serial data control.

Reduce the size and weight of any digitally-controlled analog
system. Cut manufacturing and maintenance costs. And improve
system reliability.

Now it's easy. The industry’s first switch array, the Siliconix
DG485, allows any combination of eight channels to output. And
controls them with a serial interface that replaces most of your
wiring.

A single chip—an expandable solution. You can daisy-chain
DG485s to harness all the analog inputs your system requires.

The versatile DG485 is ideal

DG485 KEY PARAMETERS for gain ranging, signal
conditioning, routing and

Precise fps(on) <85Q g .
mixing, channel selection
Fast ton) <200ns . . :
T b TG and multiplexing functions
_ > L - in microprocessor-controlled
Reliable ESD protected + 4000V applications such as instru-
Versatile Any combo of 8 SPST mentation, ATE, audio,
L aerospace and telecommuni-
cations.

Imagine the possibilities! Ask for your DG485 App Note and
Design Kit including free sample. Call our toll-free hot line now!
1-800-554-5565, Ext. 945.

H Siliggnix
incorporate

2201 Laurelwood Road, Santa Clara, CA 95054 © 1989 Siliconix inc.
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On the cover: Part 1 of EDN’s Product
Showcase No. 29 describes manufactur-
ers’ offerings in four product categories:
power sources, integrated circuits, hard-
ware and interconnect devices, and soft-
ware. Leading off the product sections
are in-depth looks at high-reliability
power systems (pg 64), IC drivers for
flat-panel displays (pg 102), prototyping
techniques (pg 148), and real-time soft-
ware kernels (pg 184). (Illustration by
Thomas Szumowski; art direction by
Ken Racicot)

vera AP K

DESIGN FEATURES
Power Sources

Modern dc power systems overcome 64
component failures and ac outages

Redundancy and the use of backup power supplies aren’t
just for military and aerospace applications anymore. Through
these techniques, commercial electronic systems—such as
computers and automatic test equipment—continue to per-
form under conditions that would have shut down older
products.—Dan Strassberg, Associate Editor

Integrated Circuits

Specialized ICs drive flat-panel displays 102
to new performance levels

The recent improvements in the size and image quality of
flat-panel displays are, in large measure, the result of improved
manufacturing techniques and the use of better materials.
No less important, however, is the contribution made by
innovative IC drivers that bring new levels of performance
to these increasingly popular displays.

—Dave Pryce, Associate Editor

Hardware and Interconnect Devices

Prototyping techniques evolve 148
to match design complexities

By testing your designs with some nontraditional prototyp-
ing techniques, you can satisfy that ever-present need to make
sure your circuit works before committing to silicon.

—J D Mosley, Regional Editor

Continued on page 7
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FLUKE AND PHILIPS - THE GLOBAL ALLIANCE INTEST & MEASUREMENT

FLUKE

EEDRE] 00604 TAUE

MULTIMETE

More professionals in more industries
make Fluke their first choice in
multimeters.

Fluke DMMs. Reliable. Accurate. Powerful.
Tough. Versatile. Easy to use and simple to
operate. Backed by the longest, most
comprehensive warranty in the business.
Made in the U.S.A. In short, Fluke makes
meters you can bet your reputation on.

More choice. No matter what the job,
there’s a Fluke to handle it.

There’s the new 80 Series—the most
powerful, most complete test and
measurement system available in a
handheld package.

Great Choice.

The popular 70 Series—simply put, the
most requested DMM in the world, with
nearly 2 million units in service since
1984. And the Fluke 21 and 23—70 Series
simplicity in high-visibility yellow.

The Fluke 25 and 27—the most rugged

meters ever built, totally sealed against
water, dust and other contaminants.

And the precise 8060 Series—with the
versatility of a test lab, the accuracy of a
bench instrument, and the convenience
of a handheld.

Smart choice. Compare Fluke DMMs
with any other handheld. No one else gives
you as much meter for your money. And
no other meter costs less to own.

CIRCLE NO 38

PHILIPS

23N
&7

com

PHILIPS

Your choice. For the name of your
nearest Fluke distributor, call toll-free
1-800-44-FLUKE, ext. 33. And make a
great choice.

John Fluke Mig. Co., Inc. P.0. Box C9090 MIS 250C Everett,
WA 98206. U.S.: (206) 356-5400. Canada: (416) 890-7600.
Other Countries: (206) 356-5500. © 1989 John Fluke Mfg. Co.
Inc. All rights reserved. Ad No. 0491-F70

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS

FLUKE

EDN July 6, 1989
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A vast amount of products are included
in EDN’s Product Showease, beginning
with power sources (pg 83). Coverage
continues with descriptions of 1Cs

(pg 117), hardware and interconnect
devices (pg 163), and software (pg 201).

EDN magazine
now ofters
Express Request,
a convenient way
tO retrieve pre yduct
information by
phone. Sce the
Reader Service
Card 1n the front
for details on how
to usc this free
SCrVICE.

Expressu I |||.
Request

Software

Real-time kernels sprout into 184
full-grown software environments

Two groups of software engineers, both unused to formal,
real-time software tools, are poised to invade and overwhelm
the small, cozy realm of real-time kernels.

—Charles H Small, Associate Editor

PRODUCT UPDATES

Power-factor controller 57
ECL SPARC chip set 58

PRODUCT REVIEWS

Power Sources 83
All types of power supplies, including batteries.

Integrated Circuits 117
Microprocessors, RAMs, ROMs, power transistors,

all monolithic function chips.

Hardware and Interconnect Devices 163
Fiber-optic links, wire, cable, connectors, pc boards,

enclosures, cooling devices.

Software 201

All types of software, from system packages to
application packages.

LITERATURE

Computers & Peripherals 212
Components 216
Instruments 220
Computer-Aided Engineering 223

Continued on page 9

Cahners Publishing Company, A Division of Reed Publishing USA [] Specialized Business
Magazines for Building & Construction [} Manufacturing [ Foodservice & Lodging

| Electronics & Computers [ Interior Design [] Printing [] Publishing ['] Industrial Research
& Technology [ Health Care [ and Entertainment. Specialized Consumer Magazines:
7] American Baby ["] and Modern Bride.
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NOTES FOR POWER SUPPLY DESIGNERS

Now you have a choice

for your power supply controller.

Standard devices for maximum performance.

Introducing three new

§ B single -chip Switch

Ml Mode Power Supply
controllers that save space,
money and time.

The new 16-pin ML4825
and ML4823 are improved
pin-compatible replacements
for the UC1825 and UC1823.

A third new controller, the
ML4809, is packed with extra
features and functions for bet-

PART TYPE T
H
50 nS

UC18235
Micro Linear! Unitrode Comparison

~~~~~

PARTIAL  FLOAT

ter compensation, easier start-
ing and synchronization.

P.W.M.,
BLANKER, AND
RAMP
COMPENSATION

STARTUP &
FAULT
HANDLING

Micro Linear PWM Controllers
Provide Maximum, Performance
The ML4809 starts with all
the features of the ML4825,
then adds even more:
Synchronization:
* separate clock I/0 pins

* wide dynamic range VCO

* toggle flip-flop output and
preset inputs

Stability:

® on-chip programmable ramp
compensation

® blanker to reject turn-on
spike

e completely independent
error ramp

Start-up/Fault conditions:

e 7V hysteresis on under-
voltage lockout

¢ full reset with programmable
delay

[f one of these new standard

controllers doesn’t meet your

special high-frequency system

needs, Micro Linear can pro-

vide a customized solution to

your specific applications.

ASIC devices for maximum flexibility.

Announcing the new

LI 53480, the first

semi-custom array
specifically designed for high
frequency Switch Mode Power
Supply applications.

Unlike most other semi-cus-
tom IC’s, the FB3480 is specif-
ically designed for SMPS con-
trol. This array contains spe-
cially crafted high perfor-
mance “core cells” optimized to
perform the functions found in
all PWM controllers. In addition,
alarge area of uncommitted
components on the chip can be
configured to your specifica-

tions using Micro Linear’s
library of “soft macros’ These
macros implement a full com-
plement of logic, comparator

ML3480 Array Enables
FEasy Custom Design

. Micro Linear

CIRCLE NO 32

and other functions which make
your controller unique. This
“core cell” and “soft macro”
design approach provides a
customized solution with a
minimum of cost and effort,
without sacrificing performance.
For more information on the
new single-chip standard and
semi-custom SMPS controllers
from Micro Linear, call
(408)433-5200, ext. 900.
Or write:
Micro Linear, Dept. PWM,
2092 Concourse Drive,
San Jose, CA 95131

© 1989 Micro Linear
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Shareholders should include engineers and managers, along
with top management, for good performance.
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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 thou-
sands 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 devised 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.

EDN July 6, 1989
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Its an
Analog

World.

Ultimately, all circuits are analog
circuits. That’s why you should
step into the analog EDA world of
Mentor Graphics.

Here you will find advanced design
automation that guarantees high quality
results. Gets you to market sooner. And

still leaves you time to explore
creative alternatives.
Start with AccuSim}" a
robust analog simulator that
consistently converges to a
correct result—even on designs
containing thousands of transistors.

Then turn to AccuParts™ This library
of more than 2400 discrete and integrated
components includes a large selection of
European and Pacific Rim parts. In fact,
AccuParts is the most complete and accu-
rate analog library available.

With AccuSim and AccuParts, you
also enjoy full integration with the far-
reaching Mentor Graphics suite of EDA
tools. So you have direct links to logic
simulation, IC and PCB layout, thermal
analysis and more.

AccuSim and AccuParts draw you into
a design environment that is analog at its
core. So you can depend on the world’s
EDA leader to keep providing the tools
and support you need.

For a brochure on the Mentor Graphics
analog world, dial this digital, toll-free
number: 1-800-547-7390.




d was the second person to break the sound barrier at Muroc Dry Lake, on February 24. 194¢




to break the sound barrier?
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Someone worked every bit as hard as
Chuck Yeager and came in second.The sad
truth is, no matter how fast you go, getting
there second isn't fast enough.

The same holds true in the marketplace.
Thats why AMD concentrates on
complete design solutions that cut product
development time. So your product won't

be obsolete before it's shipped.

Take our 32-bit RISC microprocessor,
the 29K"At 17 MIPS, its at the heart of some
of the fastest, most powerful equipment
now being built.

And everything you need to get to
work is here. Today. From silicon to tools for
hardware and software development. From
AMD or any of 40 Fusion29K" partners.

Which makes it easy for you to go out
and get your share of the profits before any-
one else gets off the ground.

Take your pick You can work hard and
produce anonymous products.

Or take AMD and fly to market.

Advanced Micro Devices ¢

901 Thompson Place, PO. Box 3453, Sunnyvale, CA 94088.
For more information about the 29K, call (800) 222-9323.

© 1989 Advanced Micro Devices, Inc. 29K and Fusion29K are trademarks of Advanced Micro Devices. Inc

CIRCLE NO 33 13



,, *ﬁisolated Power MOSFET
ckages and up to 1000 volts
e you the Power to Win.

8 SGS-THOMSON Microelectronics, the leader in New standards for TO-218 and TO-220.
isolated Power MOSFETS, gives you the packag- ~ SGS-THOMSON also offers replacements for the
ing power to race well ahead of your competition. ~ standard TO-218 and TO-220 packages. These

We cover you with a winning lineup of 7 volt- fully encapsulated packages eliminate the need
ages that range from the high voltage TSD5MG40 for additional isolation hardware. Not to mention
(13A, 1000V, 0.7Q) to the TSD4M150 (135A, the cost.
100V, 14mQ), all in the ISOTOP™ power package Get the facts and get the Power to Win. Call
— now an emerging industry standard. or write for data sheets from the industry’s

Replaces 4 to 5 devices. You would need4or  leading manufacturer of isolated Power MOSFET
5 standard devices to equal one ISOTOP, plus all packages: SGS-THOMSON Microelectronics,
the isolating hardware, plus the heatsink space 1000 E. Bell Road, Phoenix, Arizona 85022.

for mounting, plus the added assembly time. 602/867-6259.
The bOttom ine? MeaSU.I'ably 1ower Cco Sts With ISOTOP is a trademark of SGS-THOMSON Microelectronics. ST logo is a registered trademark of the
ISOTOP. SGS-THOMSON Microelectronics Group. © 1989 All rights reserved SGS-THOMSON Microelectronics.

Same heatsink space as TO-204 (TO-3).
ISOTOPs take up no more heatsink real estate
than a standard TO-204, yet they offer
advantages that leave TO-204 high and dry:

2.5 RVRMS internal insulation
J-C thermal resistance <0.25°C/W

Internal parasitic inductance <5nH

Improved reliability
Reduced EMI and RFI

High current
connections all on the
top of the device

Screw terminals allow
parallel bus connections

Easy assembly without
axal isolation hardware




SGS-THOMSON
The Power to Win.
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Now, within just 7 working days, AUGAT
will ship you a backplane or card cage in
any size you need, from 3 through 21 slots.
This isn’t simply a promise — it's AUGAT’s
GUARANTEE* .

Or you pay 20% less!

Our no-nonsense 7-Day VME Program
includes both J1 and J2 backplanes. Iteven
includes our new high-performance mono-
lithic backplanes, too. Only AUGAT has the
production capability to guarantee 7-day
shipment on such a broad selection of
backplanes. Now you can plan on the
arrival of your VME packaging hardware
with no fear of delaying your critical devel-
opment schedule.

In addition, AUGAT has greatly ex-
panded its entire VME line to include more

standard products ... including new VME
power chassis complete with backplane,
fully harnessed power supply, cooling, card
cage and optional enclosure. AUGAT also
has the engineering talent and experience
to handle your customized VME packaging
needs.

Send for a copy of our new VME catalog
today ... because when time is of the essence
in locating quality VME products with full
engineering support, your surest source is
AUGAT!

* AUGAT GUARANTEES to ship backplanes and/or
card cage kits in any size (from 3 through 21
slots) in 7 working days from date of approved
credit — or you pay 20% less! (limit: 3 pieces per
part number)

For answers or orders

1-800-999-9VME

®

AUGAT INC., INTERCONNECTION PRODUCTS GROUP

tWire-Wrap is a registered trademark of Gardner-Denver
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Now;, evaluation systems dedicated to




faster ASIC turnaround.

Finally, a family of testers to cut
ASIC development time...the HP
82000 IC Evaluation Systems.
Choose from high-performance or
low-cost models. Both do prototype
verification and IC characterization.
They give you measures of confi-
dence by making sure ASICs

work right. Or showing you why

if they don't.

Performance you weren’t
getting in verification
systems.

Here’s power to test fast, complex
devices. Up to 200 MHz. 128 K
vector depth. 384 true I/O channels.
And =+ 250 ps accuracy. There’s
flexibility, too. True tester-per-pin
architecture lets you define the
parameters of each pin...
individually.

Simplicity that ATE
systems can’t match.

For fast setups, automatic test gen-
eration taps your EDA databases.
You get characterization of designs
automatically. High-resolution dis-
plays speed analysis. And X Windows
make these the friendliest test
systems ever.

Call 1-800-752-0900, ext. 215G,
today for details on the right model
to speed your ASICs to market.
And ask about HP systems for
parametric process control, mixed-
signal testing and parameter
extraction too.

HEWLETT

(bﬁ] PACKARD
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Your Workstation.

Now you can use 68000/020/030 in-circuit
emulators with your favorite tool—your work-
station. Where you usually develop code. And
write memos.

Atron’s PROBE Series 68000/020/030 emulators
support real-time emulation to 25 MHz. Remotely.
So you can develop code on your favorite Sun or
VAX™ running VMS™ Download it fast via
Ethernet™ to the PROBE. And execute it in the
target in real-time. All from your desk.

The PROBE has real-time trace, so you can view
the history of your program’s execution. Source

Circle 40 for Demonstration

Ethernet is a trademark of Xerox Corp. VAX and VMS are trademarks of Digital
Equipment Corporation. Ada is a registered trademark of the Department of Defense.

Your Emulator.

i T i
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=
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trace capability lets you examine program flow at
the C, Ada? or assembler level. And eight hardware
breakpoints let you find sequence-dependent bugs.

The PROBE has pre-fetch dequeuing, too. Here,
a special algorithm removes pre-fetched, unexe-
cuted instructions from the trace sequence and
then realigns operands in the order that they
were executed.

Workstations. Emulators. What's the difference?
Thanks to Atron, now there isnt any.

Call 1-800-283-5933 for more information on
remote emulation with Atron’s PROBE Series.

CADRE

ATRON DIVISION

Saratoga Office Center
12950 Saratoga Avenue
Saratoga, California 95070
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NEWS BREAKS

EDITED BY JULIE ANNE SCHOFIELD

CAD VENDOR ENHANCES SIMULATION SUITE

Viewlogic (Marlboro, MA, (508) 480-0881) announced its enhanced Workview tool
set, which has a VHDL (VHSIC Hardware Description Language) capability that sup-
ports system-level simulations of any mixture of VHDL-behavioral circuit descrip-
tions and gate-level descriptions, at the Design Automation Conference last week.
This simulation capability can be extended with the LM1000 Hardware Model-
er from Logic Modeling (San Jose, CA, (408) 922-0870) and with software models
from Logic Automation (Beaverton, OR, (803) 690-6900) and Quadtree Software
(Bridgewater, NJ, (R01) 725-2272). To convert from behavioral- to gate-level circuit
descriptions, Workview also has a logic-synthesis capability. If you want to supple-
ment the functions on Viewlogic’s software, the vendor supports an open-
architecture CAD system using EDIF 2.0 (Electronic Data Interchange Format) as a
transfer database, so you can access and transfer data between Viewlogic’s software
and other EDIF-compatible applications. Viewlogic also announced at the conference
that its front-end software can be ported from both PC/AT compatibles and Sun
workstations to the new DECstation3100.—Michael C Markowitz

SEA-OF-GATES LAYOUT SYSTEM USES DISTRIBUTED PROCESSING

The Parallel Rene-GA Sea-of-Gates IC-layout system from Descartes Automation
Systems Inc (Santa Clara, CA, (408) 986-8877) runs on computer platforms that range
from engineering workstations to IBM mainframes. Aimed at design complexities
of 20,000 gates and more, the software uses conventional networking and no special
hardware to achieve distributed-processing speed improvements. The software per-
forms serial placement then automatically or manually partitions the layout into
modules. Next, a single processor performs global routing between modules. The
software performs routing within modules—the bulk of the work—using distrib-
uted processing. This scheme lets multiple networked engineering workstations
achieve the throughput of more expensive mainframe computers. The manufacturer
claims six $25,000 workstations using its software outperformed a multimillion-
dollar mainframe in preliminary benchmarks. Each system is tailored to the specifi-
cations of individual customers, and prices start at $150,000.—Doug Conner

FILTER STORES PROGRAMMING IN EEPROM

The SCR2324 switched-capacitor filter from Sierra Semiconductor (San Jose, CA,
(408) 263-9300) lets you implement an eighth-order filter in a single device with a
bandwidth as great as 100 kHz. The device is cascadable for higher-order filters. It
accepts serial data and stores its programming data in temporary registers whose
contents can be transferred to EEPROM for nonvolatile storage. The device can oper-
ate from either the temporary or EEPROM data, thus letting you implement adaptive
filtering. The device also offers two undedicated op amps for analog-filtering needs
and a programmable filter clock counter. The SCRR324 costs $49 (100). A designer’s
kit, including filter-design software, a programming station, a textbook, and two
sample devices, is available for $1875.—Richard A Quinnell

EDN July 6, 1989
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CAD-TOOL VENDORS LAUNCH VHDL VALIDATION-SUITE PROJECT

A group of CAD-tool vendors has started a VHDL (VHSIC Hardware Description
Language) validation-suite project, to be led by Dr James Armstrong of Virginia
Polytechnic Institute (Blacksburg, VA, (703) 231-4723). This test suite will serve as
a standard to ensure and promote compliance with the IEEE’s VHDL standard. The
sponsoring companies include CAD Language Systems Inc, Daisy Systems, GenRad,
MCC, Vantage Analysis Systems Inc, and Zycad Corp. Sponsoring companies have
submitted their internally developed tests for consideration. Tests are judged using
1100 criteria. The National Institute of Standards and Technology is coordinating
the project and will maintain the test-validation suite after government funds are
allocated for the task.—Steven H Leibson

VENDORS CHOOSE SIDES OVER HIGH-RES GRAPHICS STANDARD

Expect IC vendors to introduce 8514/A-compatible graphics ICs from now through
the end of the year. Manufacturers wishing to copy the PC/AT and PS/R graphics
standard developed by IBM first had to reverse-engineer the part to determine its
registers. (Knowlege of the graphics adapter registers lets software developers by-
pass the software interface, thus resulting in faster programs.) Western Digital
Imaging (Mountain View, CA (415) 960-3353), the first company to publicly release
its version of the registers, can now deliver sample chips. Chips and Technologies
(San Jose, CA (408) 434-0600) has announced its version of the registers and says
it will deliver samples in August. And expect a similar announcement from Headland
Technology (Fremont, CA, (415) 656-7800). All these companies are spurred by the
promise of a huge market for a universally accepted high-resolution graphics display
for PCs. Some market watchers predict monitor/adapter combinations supporting
the 8514/A standard’s 1024 X 768-pixel resolution and 256 colors and priced under
$1000 will be available within 18 months.

Not all companies in the PC-graphics market are convinced of the 8514/A’s immi-
nent success. Cirrus Logic (Milpitas, CA (408) 945-8300), for example, figures that
the high-resolution PC-graphics market will be too fragmented and that the 8514/A’s
drawbacks, such as a slow software interface, limited graphics primitives, and an
interlaced display, will limit its acceptance. Look for Cirrus to develop a chip that
lets graphics boards based on Texas Instruments’s TMS34010 graphics processor
maintain compatiblity with the lower-resolution PC-graphics standard, the VGA.
—Margery Conner

CONVERTER LINKS ETHERNET LAN AND SCSI BUSES

The Ether+ from Compatible Systems Corp (Boulder, CO, (303) 444-953R) converts
the SCSI port of Apple Computer’s Macintosh into an Ethernet node and accommo-
dates both thick and thin Ethernet cables. The $495 converter supports the Macin-
tosh’s built-in software communications protocols and the TCP/IP Ethernet standard.
It can also be modified to support other network protocols. The Ether+ is compatible
with several existing Macintosh network programs including AppleShare, TOPS, and
Novell Inc’s Netware. At 10M bps, the Ethernet LAN is approximately 40 times faster
than Apple’s AppleTalk/LocalTalk network.—Steven H Leibson
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The Glitch won't disturb performance
or raise the cost of your design again.
Not if you specify TRW LSI's high
speed 12-bit DAC. Because our
TDC1012 is virtually glitch-free. It
settles to +0.012% of full-scale within
30ns. It operates at data rates to a
guaranteed minimum of 20MHz, and
reduces spurious harmonics to -65dBc
or less, all without need of a sample-
and-hold.

That’s the finest harmonic distortion
performance available, yet the TDC1012
is priced about the same as ordinary
12-bit DACs. But because it comes
without the Glitch, your system cost
will drop dramatically. Why? Because
data registers are built-in. You won't
need to add them or their potential
for ground-loop noise. Nor will you
need to de-skew data inputs with
individually adjustable trimming
capacitors. The peak glitch area is less
than 25 pico-volt seconds, an order of

©TRW Inc., 1988 — 712A03088
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magnitude less than other DACs. It
will drive a 1V signal directly into a
50-ohm doubly terminated line (40mA
full-scale), eliminating the need for an
output amplifier. Without the need for
trimming, de-glitching and these external

components, you'll save time, t0o.

Segmented architecture that replaces
the outmoded R-2R ladder, along with
several other proprietary design enhance-
ments help account for the TDC1012’s
record-setting performance. It belongs
in your next digital RF, IF or wave-
form synthesizer, vector graphic display
— or anywhere you need a fast, high
resolution, distortion-free DAC. It's
available now in ceramic or plastic
DIP packages from TRW LSI Products
or your nearest Hall-Mark or Hamilton/
Avnet location. If you need a faster 12-
bit DAC, specify our 50MHz TDC1112.

TRW LSI Products — Bringing the worlds
of Data Acquisition and DSP together.

CIRCLE NO 37

TRW LSI Products Inc.

P.O. Box 2472, La Jolla, CA 92038

619. 457.1000

In Europe, phone:

TRW LSI Products Inc.
Munich, 089.7103.115;
Guildford (UK.), 0483.302364

In the Orient, phone:
Hong Kong, Tektron, 3.880629;

Tokyo, Dia Semicon, 3.487.0386,

Teksel, 3.461.5311;
Taipei, Sea Union, 2.751.2062;
Seoul, MS,, 2.553.0901;

Singapore, Seamax, 65.747.6155;

Australia, Email, 613.544.8244

‘N A4

TRW LSI Products Inc.

-65dBc spurs
at 5.7 MHz
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LOGIC ANALYZERS NOW HANDLE 35-MHz STATE ANALYSIS

In the two years since their introduction, the 1650A and 1651A logic analyzers
and the 16500A logic-analysis system from Hewlett-Packard Co (Colorado Springs,
CO, (800) 752-0900) have been extraordinarily successful because of their outstand-
ing price/performance ratio. Now, HP has upgraded the products and is holding the
line on most prices. The $7800, 80-channel, 1650B and the 400-channel-max 16500A
($12,600 when equipped with the 16510B logic-analyzer module) now offer 35-MHz
state analysis; the earlier versions operated at 5 MHz in state-analysis mode. The
timing-analysis speed of the new versions remains 100 MHz. The $3900, 32-channel
1651B, which is used primarily on 8-bit systems, retains its predecessor’s 5-MHz
state-analysis speed but shares several other improvements with the 1650B and
upgraded 16500A, such as the addition of compare-, chart-, and state-waveform dis-
play modes. The 16500A now permits 160-channel trigger qualification; it previously
could use only 80 channels for triggering. HP is offering methods of adding most
of the new and upgraded capabilities to existing 1650As, 1651As, and 16500As and
is adding support for the 68030, 80386, AM29000, and NS32532 wPs.—Dan Strassberg

PACKAGE ALLOWS STD-BUS MULTIPROCESSING

Your STD Bus-based system may benefit from the speed advantages of
multiprocessing when you partition system control functions into smaller tasks
and assign each subtask to a V40-based ZT 8832 I/O control processor (ICP) from
Ziatech (San Luis Obispo, CA (805) 541-0488). This board contains 800k bytes of
RAM, two serial ports, three parallel ports, an interrupt controller, three 16-bit
counter-timers, a 2-stage watchdog timer, optional battery backup, and an SBX multi-
module expansion socket with DMA capability. The ICP communicates with a master
STD Bus processor through 32k bytes of shared memory, which is physically located
on the ICP but mapped into the system’s main memory. The board comes with the
DOS Multiprocessing Extension (DOS MPX) software support package, which provides
an operating system and development environment to support multiple ICPs as DOS
devices. The board costs $785.—Margery Conner

PC-BASED DSP CARD SPECS 33M-FLOP PERFORMANCE

A $2495 add-in card for IBM-compatible PCs called the Spirit-30 performs 33M
flops. Sonitech International Inc (Wellesley, MA, (617) 235-68R4) offers the board,
which is based on the Texas Instruments TMS320C30 DSP wP and targets applications
such as signal processing, array processing, and graphics. Software support for the
board includes a DSP library, a C compiler, a debugger, and a real-time operating
system. The board includes 128k bytes of R5-nsec static RAM, which is dual ported
between the TMS320C30 and the PC host bus. You can add an additional 512k bytes
of static RAM via a daughter card. In addition to the PC host-bus interface, the
accelerator board includes six expansion connectors that support external devices
such as memory boards, data-acquisition boards, and graphics products.
—Maury Wright
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~ Flip out the blown\
Replace it with the fu

Here’s the shock-safe fuseholder
family that puts the right replace-
ment fuse at your fingertips.

That eliminates the aggravating
search for a misplaced fuseholder
cap. And that ends the risk of
accidental live terminal shock.

That’s good news for everyone
from design and production
engineers, to the consumers of
your products.

Because only the Littelfuse
family of 2AG, 5x20mm, and
3AG Flip-top™ Shock-safe fuse-
holders are UL Recognized, CSA
Certified and have been designed
to meet or exceed IEC Shock-
safe Standards 65 and 257.

But best of all, these low profile,
panel-mount fuseholders are
affordable, easy to install, and are
as quick and safe to service as

push, pull, flip and snap.

For your free product bulletin,
samples, pricing and delivery
dates, talk to your local Littelfuse
representative or distributor.

Littelfuse’

a subsidiary of Tracor

800 E. Northwest Highway « Des Plaines, IL 60016
(312) 824-1188

Talk to Littelfuse.

2AG Fuse
77" x 580"

EDN July 6, 1989

5x20mm Fuse
197" x 187"

—

CIRCLE NO 41

3AG Fuse
260" x 1.260¢

§rrm——

~ R
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”
SPECIFICATIONS

MODEL FREQ. GAIN, dB ®*MAX. NF PRICE $
MHz 100 1000 2000 Min. PWR. dB Ea Qty
MHz MHz MHz (note) dBm

MAR-1  DC-1000 185 155 — 130 0 50 099 (100
MAR-2  DC-2000 13 128 11 85 +3 65 150 (25)
MAR-3  DC-2000 13 125 105 80 +80 60 170 (25)
MAR-4  DC-1000 82 80 — 70 +11 70 190 (25)
MAR-6  DC-2000 20 16 11 9 0 28 129 (25
MAR-7  DC-2000 1356 125 105 85 +3 50 190 (25)
MAR-8  DC-1000 33 28 - 19 +10 35 220 (25)

NOTE: Minimum gain at highest frequency point and over full temperature range
® 1dB Gain Compression
0O +4dBm 1 to 2 GHz

designers amplifier kit, DAK-2

5 of each model, total 35 amplifiers

only $59.95

color dot
w

finding new ways ...
setting higher standards

" dc to 2000 MHz
amplifier series

Unbelievable, until now...tiny monolithic wide-

band amplifiers for as low as 99 cents. These rugged
0.085 in.diam.,plastic-packaged units are 50ohm*
input/output impedance, unconditionally stable
regardless of load*, and easily cascadable. Models

in the MAR-series offer up to 33 dB gain, 0 to
+11dBm output, noise figure as low as 2.8dB,

and up to DC-2000MHz bandwidth.

*MAR-8, Input/Output Impedance is not 50ohms, see data sheet

Stable for source/load impedance VSWR less than 3:1

Also, for your design convenience, Mini-Circuits
offers chip coupling capacitors at 12 cents each.t

Size Tolerance Temperature Value

(mils) Characteristic

80 x 50 5% NPO 10, 22, 47, 68, 100, 220, 470, 680, 1000 pf
80 x 50 10% X7R 2200, 4700, 6800, 10,000 pf

120 x 60 10% X7R 022, 047, 068, .1,

Minimum Order 50 per Value

* Designers kit, kcap-1,50 pieces of
each capacitor valve, only $99.95

[JMini-Circuits

A Division of Scientific Components Corporation

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

26 CIRCLE NO 42
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dc to 3GHz

« less than 1dB insertion loss over entire passband

« greater than 40dB stopband rejection
« 5 section, 30dB per octave roll-off

« VSWR less than 1.7 (typ)

« over 100 models, immediate deiivery
» meets MIL-STD-202

finding new ways.
setting higher standards

[JAMini-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

« rugged hermetically sealed package (0.4x0.8x0.41n.)

« BNC, Type N, SMA available

LOWPASS  Model  *LP- [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 ‘ 270 ’ 400 ‘ 520 ’ 580 ‘ 700’ 780‘ 900
Max, 20dB Stop Frequency (MHz) 19 | 32 [ 47 1 70 | 90 | 147 | 210 | 290 | 410 | 580 | 750 | 840 | 1000 | 1100 | 1340
Prices (ea.): Qty. (1-9) P $11.45, B $32.95, N $35.95, S $34.95

HIGHPASS  Model  *HP- | 50| 100 | 150 | 200 | 250| 300| 400| 500| 600| 700| 800 | 900 |1000
e start,max. | 41| 90 | 133 | 185 | 225| 290 | 395 | 500 | 600 | 700 | 780 | 910 | 1000

ass Band (MH2) end, min. | 200 | 400 | 600 | 800 | 1200 | 1200 | 1600 | 1600 | 1600 | 1800 | 2000 | 2100 | 2200

Min. 20dB Stop Frequency (MHz) 26 55 95 116 150 190 | 2901 365! 4601 520 570 1 660 | 720

Prices (ea.): Qty. (1-9) P $14.95, B $36.95, N $39.95, S $38.95

*prefix P for pins, B for BNC, N for Type N, S for SMA example: PLP-10.7 (105 REV. E
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Tandem’s powerful CMOS gate array logic “We needed con-
NonStop VLX™ com- | designed with Tan- nection technology
puter systems are dem’s own CAD sys- | every bit as sophisti-
packed with pro- tem. When it came to | cated as our VLSI
prietary technology. connecting it all, how- | technology,” says
Including bi-polar and | ever, Tandem chose to | Larry Laurich, V.P. of
J.—._u_ rely oninter- | the Transaction Sys-
WE NEEDED CONNECTION connection tems Division at Tan-
TECHNOLOGY AS SOPHISTICATED  specialists: dem. “And Teradyne’s
AS OUR DEVICE TECHNOLOGY,  Teradyne High Density Plus™
Connection backplane system
Systems. solves many of the
THE MODULAR DESIGN OF
HIGH DENSITY PLUS PROVIDES
THE FLEXIBILITY WE NEED.
problems associated
with interconnecting
b | VLSI. Everything from
R | controlled impedance

High Performance, High Density:
700+ equivalent signal contacts
help Tandem interconnect
advanced VLSI circuitry.

and low inductance
to preserve signal
~ integrity, to high
contact density
P and solid power
and ground returns.”
“On top of all that,
Teradyne’s modular
design provides the

EDN July 6, 1989




High Density Plus One backplane.

flexibility we need to | choice

tailor our backplanes | should be o S i

to each application” | Teradyne, e e ™
Now, nearly 1,000 | too. To find e

backplane systems out how we

-4

4

3

The Tandem NonStop VLX™ system.
later; is Tandem still can help
completely sold on interconnect
Teradyne’s High Den- | your VLSI
sity Plus? “We made designs, call
the right choice with | us today at
Teradyne. And we (603) 889-
look forward to work- | 5156, ext.

ing with 374.
Teradyne WE MADE Or
tomeet THE RIGHT CHOICE. just
future write:
interconnection Teradyne
requirements.” Connection

If you want uncom- | Systems, 44

romising intercon- Simon St., s

Eection p%:rformance Nashua, NH EME
and rehablhty, your 03060. Interconnecting problem...and solution.
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Measurement
and display
system

[EEE-488/=—"
RS232C/TTL

remote control

Multi-speed
automatic

calibration
verification

Shock isolated
transport

Universal
power supply
(120/240V,
47-440 Hz)

© 1989 Honeywell Inc

Direct

record/reproduce

to 2 MHz

End of tape
warning

Internal
calibration
system

All mode FM

Independent
FM bandwidth

selection

BREEZET

Want to be confident that you'll accu-
rately capture all the data you need in
most any kind of test?

Just hook up with the Honeywell
Model 10le—an enhanced version of
the rugged Model 101 that has proven
its reliability in a wide range of appli-

cations over many years.

HELPING YOU CONTROL

30

r

Augmenting the many qualities of
its predecessor, the Model 101e features:
preamble recording with a “known”
signal » microprocessor-controlled auto
test for calibration verification at the
speed you select * total system control
via a direct-access panel * gentle tape

handling * 5-year/5,000-hour unpro-

Honeywell

CIRCLE NO 45

OUGH ANY TEST

rated warranty on the ferrite heads

* field services and a worldwide parts
network unsurpassed for more than
30 years.

For details, contact Darrell Petersen,
Honeywell Inc., Test Instruments
Division, Box 5227, Denver, CO
80217-5227. (303) 773-4835.

YOUR WORLD

EDN July 6, 1989



SIGNALS & NOISE

In design,
expect the worst

I really enjoyed your recent series
on troubleshooting by Bob Pease
(EDN, January 5 through March 2,
1989). Although I'm not much of an
analog designer, I have gained ex-
perience over the years in digital-
system design, development, and
debugging. Very few people can ap-
preciate the artistic or “seat-of-the-
pants” techniques we apply. I re-
cently supervised somebody in the
design of a circuit pack. It took him
a few days to do the actual logic
design. It took him several months
(on and off) to prepare that design
so that somebody could actually
build it (a printed-circuit board). He
was amazed. He never learned any
of that in school. He still has to get
the circuit pack, get parts (a non-
trivial task), and debug it. Needless
to say, it’s quite an educational ex-

perience for a novice. Even for an
experienced designer like me, it’s
no trivial task.

This fact is probably responsible
for the attitude I have developed
over the years: I expect the worst
and am surprised when anything
works at all. I am rarely disap-
pointed. I design with this philoso-
phy in mind. (I detected this phi-
losophy in Bob’s articles, too.)

I run into many people with the
opposite frame of mind: They ex-
pect the best and are surprised
when it doesn’t work. I have little
patience with these people. They
are either geniuses (and I have met
two or three of those over the years
in this trade), or they’ve never gone
through the design and debug proc-
ess. It is a truly humbling process.

One more comment touched on in
Bob’s article: People are continually
amazed when I tell them that I

solve most of my problems at my
desk with an ohmmeter. That fact
simply points to where over half the
problems have occurred over the
years—in interconnections.

John D Loop

Research Engineer

BellSouth Services

Atlanta, GA

Some pc-board cautions

Robert A Pease has been writing
an excellent series of articles, as he
always does. This series reminds
me of the old days when I used to
be able to fix things. It’s necessary
to pass this type of wisdom along
to each generation to keep common
sense in the field of engineering de-
velopment.

However, as with all us old tim-
ers, he slipped on a few points, to
wit: Eyelets are out, especially in
multilayer boards. They are still

DALE ELECTRONICS, INC.
« « « @ VISHAY Company

The choke's on us.

Write for FREE inductor sample.

Dale® can keep your project moving by providing complete information,
" — off-the-shelf delivery on most models and samples from the
industry’s leading inductor line. Just tell us your requirements:

+ Small package size in a shielded inductor
» Broad MS quadlification

« Low EMI in unshielded molded models

» Commercial roll-coated styles

+ High current filter inductors

» Surface mounted chip styles

We're ready to help just as soon as you write us on your
company letterhead describing your application and the

. samples you need — even faster when you call (605) 665-9301.
Dale Electronics, Inc., East Highway 50, P.O. Box 180, Yankton,
South Dakota, 57078-0180.

Dale Makes Your Basics Better

DALE,
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OK for 2-sided experimental boards
and single-sided boards where
changes in components are desired.
In the latter case, an eyelet socket
is used during development, then
solder is applied to the finished cir-
cuit to hold everything stable. Us-
ing an eyelet in a multilayer board
will distort the plated barrel, fre-

quently causing separation from the
inner layers of copper. This shows
up only as a temperature-induced,
intermittent problem during test-
ing; it will become a hard failure
only when it gets to the customer,
or is in the field. Good plating shops
can create excellent plated-through
holes at a reasonable cost today, so

No Noise

Is Good Noise

The SR560 Low-Noise Preamplifier

is the ideal voltage amplifier for the
most demanding applications. With
a low 2 nV/y/Hz of input noise, even
the smallest signals won'’t get lost.
Two adjustable signal filters, each
configurable as high or low pass,
attenuate unwanted interference.
Internal batteries provide operation
isolated from the AC line.

And the best news of all, the SR560
is priced at only $1695, including
remote interface. Whether you need
lower noise, higher gain, or greater
bandwidth, call Stanford Research
Systems and take a closer look at
the SR560.

$1695

2 nV/+/Hz input noise

1MHz bandwidth

Gain variable to 50,000

AC or DC coupled

True differential or single-
ended input

2 configurable signal filters

Selectable gain allocation

120 dB CMRR

Line/Internal battery
operation

Remote interface

Stanford Research Systems

1290 D Reamwood Avenue, Sunnyvale, CA 94089
TEL (408) 744-9040 FAX 4087449049 TLX 706891 SRS UD
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give them a try.

The use of lock washers on
printed wiring boards is fraught
with danger. We spent a lot of
money at one company in trying to
find out why our screws kept back-
ing out of their holes, causing the
boards to come loose in their
mounts. The problem happened
during a thermal/vibration test.
Running the same boards through
the vibration test without the ther-
mal test did not loosen the screws.
Thermal cycling was the culprit. It
caused the board to expand, and
near the glass transition tempera-
ture (125°C), it caused the board to
deform to relieve the stress. When
the assembly cooled, there was no
incentive for the material to flow
back into the gap; thus, the board
was loose. A spring washer, be it
a star or a Belview type, will even-
tually loosen to the point that the
desired electrical connection is
poor, if not lost altogether. It’s bet-
ter to solder if you can. If a screw
is needed, make the pad very large
and the washer under the screw
wide, in order to spread the load
and maximize the joint’s life.

Keep the good practical articles
coming, and we will all benefit.
Richard T Lamoureux
Hawthorne, CA

From Bob Pease

Dan Sheingold of Analog Devices
recently pointed out to me that
Analog Devices’ Data Converter
Handbook has a few pages of advice
on troubleshooting. I looked there,
and he is quite right; there are some
good notes and ideas about
troubleshooting, about eight pages,
including even several items I for-
got to include in my 5-part series
on the subject. Any serious student
of troubleshooting is encouraged to
look in that book. There may be a
lot of overlap with my writing, but
the slightly different viewpoints
may prove valuable to the reader.
Robert A Pease

Contributing Editor
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hoosing a data converter from

the stampede of products
available can really hold you up.
PMI’s family of conversion
products offers solutions that
separate us from the herd.

Free up valuable PC board space
with PMI's new DAC-8043
12-bit D/A Converter in a small
8-pin mini-DIP package. Also,
scout PMI’s new DAC-8143
12-bit DAC with serial daisy-
chainable interface serial input/
output pins to build board-
saving, 3-wire digital interfaces.
These are just two of the many
exciting new products in PMI’s
data converter corral.

Save again with PMI’s roundup
of dual 12-bit D/A converters in
24-pin narrow 0.3" DIP and SO
packages. Choose from parallel,
single-buffered/double-buffered,
and 8-bit bus interfaces.

Data Converter Choices
Hold

ing You Up?

Additionally, many of these
converters feature full four-
quadrant multiplying capability
such as the DAC-8408 quad 8-bit
D/A converter ideal for digitally-
controlled signal level adjustments.

DAC-8043 Functional Block Diagram

12-BIT
v,
rer O D/A CONVERTER

_ 12.8I7
o DAC REGISTER
—OVoo
CLK O 12-8IT
ey SHIFT T OGND

PMI

Precision Monolithics Inc.
1500 Space Park Drive
Santa Clara, California 95054

®

PMI offers an extensive line of
8-bit, 10-bit, and 12-bit resolution
converters with improved
accuracy resulting from our
proprietary Si-Cr thin-film
resistor technology. Single, dual,
and quad DACs with current or
voltage output are available. And,
our pioneering ADC-912 12-bit
CMOS analog-to-digital
converter gives you the
industry’s lowest transition
noise.

Don’t be held up on price, either.
PMI offers a wagon train of
alternate source converters.
When you see our prices, you’ll
know how the other vendors
have been taking you to town.

To receive your complete guide
to the PMI data converters, circle
the reader service number below.
If you can’t be held up any
longer, call us at 800-843-1515.

ALTAMONTE SPRINGS: (407) 260-9780, ATLANTA: (404) 263-7995, BOSTON: (508) 794-0026, CHICAGO: (312) 250-0808, DALLAS: (214) 690-3495, DENVER: (303) 792-9595,
DETROIT: (313) 930-2051, LOS ANGELES: (818) 886-6881, MILPITAS: (408) 942-8060, ORANGE COUNTY: (714) 637-9602, PHILADELPHIA: (215) 953-1070
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THE BIGGEST HEAD

The 20 GHz Tek 11800 Series I you really want to leverage the without multiplexing.
Digital Sampling Oscillo- full power of high-resolution, high- Only the 11800 offers more than
scope: More sampling frequency measurements—now  a handful of sampling heads.
heads, 30 times more chan-  and in the future—the Tek 11800 We've introduced six within six
nels, 1ps repeatability and Series is the only real choice.
.01 ps sample interval are Only the 11800 offers you more
way out front in meeting your han four direct channels of signal
unique needs. acquisition, plus TDR. Here, with

the modularity of the 11600, you

can expand to 136 channels—

Copytight © 1989 Tektronix, Inc. All rights reserved. 118-011




START IN SAMPLING

months—including optical-to- Extensive TDR and the only 1 ps measurement repeatability and
electrical convertors, loop-through  differential TDR capability in .01 ps sample interval
and low-noise heads—with even  the business. Other systems Let us show you other exclusive
more to follow. give you a single TDR channel capabilities of the 11800 Series: its
The 71600 lets you ao TDR mea- automatic statistics, continuous
surements on every channel in display updates and powertul
your system. And its the only sys-  waveform processing. Contact your
tem to do true differential 7TDR— Tek sales engineer, or call toll free:
on up to 68 channels. 1-800-426-2200.

And for the accurate results you
need, nothing rivals the 118005 CIRCLE NO 47

Tektronix

COMMITTED TO EXCELLENCE




ASICd
with all the excitement
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Oki takes the pressure off

OKI

SEMICONDUCTOR

EDN July 6, 1989

with complete

ASIC design support.

ASIC design opens a world of exciting
possibilities for reducing size, improuv-
ing system performance and increas-
ing reliability, while lowering costs
and power requirements. Make the
most of this potential—and eliminate
the stress—by working with Oki Semi-
conductor. Oki’s unusually high level
of design support will help you avoid
the pitfalls and maximize the advan-
tages of working with ASICs.

Complete ASIC design capabilities

Oki offers complete capabilities for channeled
gate arrays, sea-of-gates, and standard cells,
using advanced CMOS technology. We offer
density to usable 40K gates and performance
of < 0.46 ns. In addition, we support full cus-
tom design in high-voltage CMOS, BiCMOS,
and bipolar technologies.

Experienced ASIC team at your service
Whether you're an ASIC design pro or tackling
your first project, Oki’s team of experienced
design engineers is ready to assist you. We
understand the pressures you're under. And
we'll help you shorten development time,
improve testability and manufacturability,
and achieve first-time design success.

We'll work with you to optimize your circuits
or develop special cells. From start to finish,
we’ll do whatever it takes to help you succeed.

Comprehensive set of design tools

Oki has a full set of powerful mainframe
design tools which ensure that your design
will work, be efficient to manufacture, and
perform reliably: logic, timing and fault simu-
lations, automatic layout, detailed checking
of design rules, and automatic test program
generation. We support many popular work-
stations. Our large cell library includes many
highly complex macrofunctions.

Flexible interface capabilities

We'll support your own design efforts with
training, local field engineers, design Kits,
manuals, and libraries. Or you can work in our
state-of-the-art design centers—independ-
ently or with our resident engineers—where
we offer 24-hour access to private, secure,
fully equipped work areas. And Oki can
interface at any input level, from schematics
to a simulated net list. In addition, we offer
avariety of packaging options, including
through-hole and surface mount, and we
deliver reliable volume manufacturing.

At Oki, we can’t promise an island paradise
—but we can give you everything else you
need for stress-free ASIC design. To get all
the facts, call for our free brochure detailing
Oki’s ASIC capabilities.

So. Calif. Boca Raton, FL Boston, MA Philadelphia, PA
(Irvine) 407/394-6099 (Stoneham) (Horsham)
714/752-1843 Atlanta, GA 617/279-0293 215/674-9511
(Sherman Oaks) (Norcross) Detroit, MI Dallas, TX
818/990-3394 404/448-7111 (Livonia) (Richardson)
No. Calif. Chicago, IL 313/464-7200 214/690-6868
(San Jose) (Rolling Meadows) New York, NY
408/244-9666 312/870-1400 (Poughkeepsie)

914/473-8044 EDN070689
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When it comes to transformers,
no one has higher standards.

And no one has more stand-
ards, either.

Because at Magnélek Triad,
we make thousands of dif-
ferent standard off-the-shelf
transformers.

Everything from Split Bob-
bin Transformers with split
bobbin winding and low
capacitive coupling that elim-
inates costly electrostatic
shielding yet increases Hi Pot
testing up to 2,500 V, to trans-

Control
Transformer

12V DC Inverter
Transformer

© 1989 Magnélek, Inc.

formers with dual primaries
for use in equipment that’s
being sold in both foreign and
domestic markets.

Even miniature audio tran-
sistor transformers designed
to permit the reversing of
primary and secondary wind-
ings with virtually no loss in
coupling characteristics and
low current plug-in printed
circuit types with fixed

Universal Rectifier
Power Transformer

Filter Choke

CIRCLE NO 49

mounting centers that give
you increased benefits
without the increased cost.
And maximum power with
optimum equipment minia-
turization.

And because we keep a
multi-million dollar inven-
tory, every one is available off
the shelf from our network of
nationwide distributors.

For more information on
our full line of standard trans-
formers, call MagneTek
Triad at (219) 356-7100. Or
write usat 1124 E. Franklin
Street, Huntington, IN 46750.

Split Bobbin
Power Transformer

Miniature Audio
Transformer

EDN July 6, 1989
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Magnélek transforms transformer problems
into simple solutions.

ity transformers up to 200,000
kVA) and you’ve got a single,
easy-to-tap resource for all your
transformer needs. Us.

Whether you’re replacing
one transformer or specifying
hundreds, nobody can afford to
play around. The challenge is to
transform a clutter of hardware
choices into one, cost-effective
solution. Magnélek can help
simplify the process for you.

First of all, we offer a com-
prehensive line of transformer
products, including our Triad-

Utrad®, Better Coil®, Jefferson®,
Polygon® and Ohio Transformer”
brands. From tiny microcircuit
coils to single- and multi-phase
Powerformers®, thousands of
Magnélek transformers are stan-
dard stock or catalog items at
distributors nationwide.

Add to that our application en-
gineering and service capabilities
(we’ve rebuilt industrial and util-

” Magnelek

11111 Santa Monica Blvd., Los Angeles, CA 90025
800-541-9997

Transformers® is a registered trademark of Hasbro, Inc.; © 1988 Hasbro, Inc., Pawtucket, Rhode Island. All rights reserved. © 1989 Magnélek, Inc.
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UIET

ON THE JOB

Boxer Fans FEATURE Low Noisg, LoNG LIFE
e " Whenever quiet, trouble-free operation is
; critical, Boxer has always been the right choice.
m Over 100 models in all popular sizes.
M Choice of AC or DC models.
5 = mAir flow from 9 to 215 CFM.

Now the new N/L Series is even quieter.
M Noise levels down to 20 dBA.

- W28 N/L models to choose from.

- W12V and 24V DC versions.

M Choice of sizes, speeds, air flow.

BOXER. A true Mark of Excellence. Now from NMB
Technologies. Write or call for our new brochure.

INIVLL || RESRromareD.

NMB Technologies Incorporated - Boxer Fan Division
9730 Independence Ave. * Chatsworth, CA 91311
Telephone: 818.341.3355 * FAX: 818.341.8207 « TLX: 651340

CIRCLE NO 3

DID YOU KNOW?

Half of all EDN’s

articles are staff-written.

EDN
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CALENDAR

National Conference of Standards
Laboratories (NCSL ’89) Work-
shop and Symposium, Denver,
CO. Ken Armstrong, NCSL, 1800
30th St, Suite 305B, Boulder, CO
80301. (303) 440-3339. July 9 to 13.

Quality Management Conference,
Denver, CO. Pam Frye, Quality
Management Conference, ACEC,
1015 Fifteenth St NW, Washing-
ton, DC 20005. (202) 347-7474. July
12 to 14.

Third International Workshop on
Computer-Aided Software Engi-
neering, London, UK. John O Jen-
kins, Imperial College, School of
Management, London, SW7 2PG,
UK. 01 589 5111, ext 7112. Elliot J
Chikofsky, Index Technology Corp,
1 Main St, Cambridge, MA 02142,
(617) 494-8200, ext 1989. July 17
to 21.

Computer-Aided Software Engi-
neering, Hands-On (short course),
Washington, DC. John Valenti, In-
tegrated Computer Systems, 5800
Hannum Ave, Culver City, CA
90231. (800) 421-8166; in Canada,
(800) 267-7014. July 18 to 21.

Network Cabling and Wiring
Techniques (short course), Wash-
ington, DC. John Valenti, Inte-
grated Computer Systems, 5800
Hannum Ave, Culver City, CA
90231. (800) 421-8166; in Canada,
(800) 267-7014. July 19 to 21.

SparcIntosh  (conference), San
Francisco, CA. Corey Green, The
Yankee Group, 200 Portland St,
Boston, MA 02114. (617) 367-1000.
July 25 to 26.

Supercomputers, Hypercubes and
High Performance Architectures
(short course), Boston, MA. John
Valenti, Integrated Computer Sys-
tems, 5800 Hannum Ave, Culver
City, CA 90231. (800) 421-8166; in
Canada, (800) 267-7014. July 25
to 28.
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Our PC Based Development Tools
Mukeysiem Design Child’s Play.

Designing embedded microcomputer
systems has never been faster or easier.
First, open your GESPAC catalog of 200
single Eurocard board level products, then
choose the Intel (8088, 8186, 80286) or
Motorola (68000, 68020, 68030) CPU
board of your choice. Pick any combination
of serial, parallel, analog I/O, or other special
functions required by your application.
Count the boards and select the appropriate
backplane, card cage and power supply.

Now the fun part: choose one of four
powerful, inexpensive and user friendly PC
based cross development software
packages. Each of these programs lets you
use your PC to write, compile, assemble,
link and download programs for your
target system. These packages include
powerful debug functions, such as symbolic
and/or source level debug, and are fully
———— 1 supported with detailed documentation
——————1 and GESPAC’s acclaimed technical support
— | hotline. Download your program into your
EPROM programmer and that's it! Never
before has so little investment delivered so
much system design productivity.

80x86 680x0
GENESCOPE PROBE
Symbolic assembly and Window oriented source
source level debugger. level C cross debugger.

Accepts output of all Intel Accepts standard .COF
and Microsoft® Compilers | files produced on PC

(PL/M86, C, PASCAL) or Workstations.
C_Thru_ROM PC-BRIDGE

User friendly, window Integrated PC software

oriented C source allows development and

level debugger. Similar debug of OS-9® software

to CodeView® . Works in C and assembly for

with Microsoft® C5.0. embedded systems.

To receive your free catalog and
information on our PC based tools.

Call Toll Free 1-800-4-GESPAC

or call (602) 962-5559.
USA - CANADA EUROPE INTERNATIONAL
50 West Hoover Ave.  Z.l. des Playes 18, Chemin des Aulx
Mesa, Arizona 83500 La Seyne CH-1228 Geneva
ﬁ H I i 852]0 USA France SWifZerlGnd

Tel. (602) 962-5559  Tel. 94303434  Tel. (022) 794 3400
Fax. (602) 962-5750  Fax. 94873552  Fax. (022) 794 6477
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: GREAT DESIGNS
- AREA SNAP WITH...

HIROSE HR10 SERIES CONNECTORS
WITH CENTER COAXIAL CONTACT.

The uncomplicated design of the HR10 Snap-Lok™
L circular connectors assures rugged dependability and
enables rapid, error-free mating and unmating even in the most adverse situations.

With three shell sizes (7mm, 10mm and 13mm) and insert arrangement from 4 to
20 contacts—including the newest HR10B (with 10 signal lines and 50 Ohm matched
impedance coaxial}—there is no problem finding a connector to fit your needs.

The handsome high-tech design and sturdy construction of the Snap-Lok
connectors will ensure engineering integrity. That's why so many leading
manufacturers worldwide insist on only Hirose HR10-Series connectors.

Take a closer look. See how they work. Notice how few pieces are needed for
assembly. Fewer internal parts reduce weight and lower labor costs, too. Choose
solder cup or crimp terminals, gold or silver plating; it doesn't matter. You'll always be
getting the best with the Hirose HR10 series.

Lock-up your new design with
Hirose connectors. W
Call or write for information,
pricing and samples.
“Your Link to the Future”

HIROSE ELECTRIC (USA) INC. 2685-C Park Center Drive
Simi Valley, CA 93065 (805) 5227958 or FAX (805) 522-3217  ©1989HRS
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DID YOU KNOW?

EDN serves
electronic engineers and
engineering managers in more than
100 countries worldwide.

EDN

CALENDAR

Basic Integrated Circuit Technol-
ogy Seminar, Sunnyvale, CA. Inte-
grated Circuit Engineering Corp,
15022 N 756th St, Scottsdale, AZ
85260. (602) 998-9780. FAX 602-
948-1925. August 15.

11th Quartz Devices Conference
and Exhibition, Kansas City, MO.
Electronic Industries Association,
1722 Eye St NW, Washington, DC
20006. (202) 457-4981. August 28
to 31.

Surface Mount 89, San Jose, CA.
MG Expositions Group, 1050 Com-
monwealth Ave, Boston, MA 02215.
(800) 223-7126; in MA, (617) 232-
3976. August 28 to 31.

International Test Conference
1989, Washington, DC. Interna-
tional Test Conference, Box 264, Mt
Freedom, NJ 07970. (201) 895-5260.
FAX 201-895-7265. August 29 to 31.

Midcon/89, Rosemont, IL. Midcon/
89, 8110 Airport Blvd, Los Angeles,
CA 90045. (213) 772-2965. Septem-
ber 12 to 14.

Aerospace & Electronics ’89 (con-
ference), Santa Clara, CA. National
Computer Graphics Association,
2722 Merrilee Dr, Suite 200,
Fairfax, VA 22031. (703) 698-9600.
FAX 703-560-2752. September 12
to 15.

DISKCON, San Jose, CA. Julie
Sunseri, 710 Lakeway, Suite 170,
Sunnyvale, CA 94086. (408) 720-
9352. FAX 408-736-2523. Septem-
ber 26 to 27.

IEEE International Conference
on Computer Design (ICCD ’89),
Cambridge, MA. Giovanni De
Micheli, Center for Integrated Sys-
tems, Room 129, Stanford Univer-
sity, Stanford, CA 94305. (415) 725-
3632. October 2 to 4.
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Logic

Simulation

Oops,
a bad
prototype

DES\GN PROCESS

Aodelii s, (
models of PLDs for

simulation of the large
the PLD will operate.

Contact your local OrCAD repre-
sentative for further information

WA, OR, MT, ID, AK
Seltech, Inc.
(206) 746-7970

N. CA, Reno NV
Elcor Associates 'nc.
(408) 980-8868

So. CA
Advanced Digital Group
(714) 897-0319

Las Vegas NV, UT, AZ, NM, CO
Tusar Corporation
(602) 998-3688

ND, SD, MN, W. WI
Comstrand, Inc.
(612)788-9234

OR8839

NE, KS, IA, MO
Walker Engineering, Inc.
(913)888-0089

TX, OK, AR, LA
Abcor, Inc.
(713)486-9251

MI, E. WI, IL
Mackeller Associates
(313) 335-4440

IN, OH, KY, WV, W. PA
Frank J. Campisano, Inc.
(513) 574-7111

TN, VA, NC, SC
Tingen Technical Sales
(919) 878-4440

FL

High Tech Support
(813) 920-7564

CIRCLE NO 51

1049 S.W. Baseline Street Suite 500

MS, AL, GA
Electro-Cadd
(404) 446-7523

E. PA, NJ, NY, DE, MD, DC
Beta Lambda, Inc.
(201) 446-1100

CT, RI, MA, VT, NH, ME
DGA Associates, Inc.
(617) 935-3001

Hillsboro, Oregon 97123
(503) 640-9488

BC, AB, SK, MD
Interworld Electronics &
Computer Industries, Ltd.
(604) 984-4171

ON, PQ & Maritimes
Electralert, LTD.
(416) 475-6730




“This visible laser diode from Toshiba is certainly smaller than belium

S “Spot™™ collimused aser sources. Holo-Specira, Inc
Rasserr redsm i 4m 2tist's tepresenianon

268-2121. CALIFORNIA ‘

COLORADO, 1. 4 DELAWARE
D 1 4 4 DISTRICT OF COLUMBIA

GEORGIA,

FLORIDA. t IDAHO
1 Microt ) ILLINOIS INDIANA
0490, IOWA, M p. (€ ) 5 4 1 Kan: KENTUCKY, Ma
) 321-0006: LOUISIANA, Ma 4 F e 4 MAINE € i
MARYLAND, t 1 t 4 MASSACHUS

€ MICHIGAN t 61 MINNESOTA

RASKA
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SERVICE IS OUR KEY COMPONENT

‘But..”
“And it’s solid state. That means it’s a lot
more durable, too”

‘Bw..”
“Easy to use for pulse drive. Up to 100 MHz”

“But . .. Ibear it’s not available in quantity”
“Nonsense. Check the back room. We just got
our first shipment this morning. Toshiba’s in
volume production”

Don't believe everything you hear. Toshiba not only developed
the first laser diode visible to the human eye but they are the first
to manufacture this innovative technology in volume for delivery
right now.

The new TOLD9200 visible laser diode requires a simple, less
expensive drive circuitry that requires a smaller power supply and
can even be battery-powered. Not only does it consume less power
than helium-neon or infrared, but unlike infrared, it does not need
an additional LED light source. Toshibas clearly visible light makes
it easier to aim, making it easier to scan information.

Providing solid-state reliability, Toshiba’s visible laser diode is
more resistant to mechanical shock than helium-neon laser tubes.
It doesn't require periodic adjustment either. Toshiba, with a shorter
670nm wave length, features a 3mW optical power output and an
operating case temperature of up to 50° centigrade. And it has a
lifetime of over 100,000 hours.

Toshiba’s visible laser diode helps to provide a more efficient,
better way to perform a variety of tasks. These include hand-held
and fixed bar code readers for use in supermarkets and inventory
control. Robotics and production line scanners essential to factory
automation. Long distance measurement and equipment and
optical cable quality check.

You don't have to wait to discover what Toshiba’s visible laser
diode can do for you. It's available now. For complete information
call 1-800-888-0848 ext. 517 today.

In Touch with Tomorrow

TOSHIBA

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

©1989 Toshiba America, Inc SPD-88-011
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28.5MHz /25ns
CY7C429
2Kx9FIFO

35MHz
CY7CA09A
64x9 FIFO

28.5MHz/25ns
CY7C421
512x9FIFO

. 28.5MHz/25ns
CYi

Take a vacation from design
headaches that strike when
you're connecting asynchro-
nous systems. Forget about
addresses. Go to the cascades!
Cascade FIFOs to build the
buffer size youneed. And get:

More performance.
Speeds to 16ns and 35MHz. No
propagation delay — cascade as
many as you need.

More choices. We have 12
devices, available in just about
any configuration you could
want. From 64 x4 t02048x9,
with many in between.

Less work. Designing
with FIFOs is easier
and quicker. No
addressesto
contend with.

*1-800-387-7599 In Canada. (32)2-672-

e

20 In Europ
Street, San Jose, CA 95134 Phone: (408)943-2666, Telex 8:

Less space. Availablein
300-mil DIP (including our
2Kx 9 FIFO),PLCC and SOJ
packages, so that your buffer
logic doesn’t consume acres of
precious real estate.

Cool, low power. From
our cool, 0.8 micron CMOS fab,
less power and heat for your
system.

Less waiting. Because ours
are available, off the shelf, now.

It’s all in our data book. Call
today. First come, first served.

Data Book
Hotline:

1-800-952-6300*

Ask for Dept.
- cC

989 Cypress Semiconductor, 3901 North First
YPRESS SNJUD, TWX 910-997-0753.




EDITORIAL

Jesse H Neal

Editorial Achievement Awards
1987, 1981 (2), 1978 (2),
1977. 1976, 1975

American Society of

Business Press Editors Award
1988, 1983, 1981

Reward performance

Recently, Business Week published its list of the highest paid
executives in the US. Some of the salaries and bonuses are exorbi-
tant and far exceed the amounts that stockholders should be paying
for the results these executives deliver. For example, Michael
Eisner of Walt Disney Co received over $40 million in salary and
bonuses in 1988. On Business Week’s list of those who gave share-
holders the most for their pay, Eisner was second from the bottom.
Overall, the average CEQ’s compensation rose by 17% in 1988,
an increase over three times the 5% rise realized by middle manag-
ers and professional employees—such as engineers.

Business Week also shows that many top executives also received
bountiful “golden parachutes,” which are those payments made to
executives who bail out or are kicked out of a company after an
acquisition or during a merger. F Ross Johnson, who left RJR
Nabisco in February, received a golden-parachute package com-
prising cash, stock, and benefits valued at over $53 million. There’s
no doubt that top executives should share in a company’s good
fortune and that their compensation should be tied to how well—or
how poorly—their company does. However, stockholders should
be asking themselves how much compensation is excessive.

Employees are now asking if they shouldn’t share in some of the
wealth, too. Obviously a company’s president, chief executive offi-
cer, and board of directors chart its direction, but managers, engi-
neers, and production workers actually implement policies and are
responsible for the success or failure of the course set at the top.
These people, too, should share in the profits of success. The
increasing pay disparity at the top, middle, and bottom of the
company may soon lead to a backlash.

Chief executives may be the ones to decide whether or not to
bet the company’s future or a new product line or on a new market-
ing strategy, but the pressure on electronics engineers and their
managers can be intense, too. Choosing the wrong microprocessor
family or the wrong semiconductor technology can spell disaster
for new-product developments and destroy a company’s foray into
a new product area. Engineers make such critical decisions every
day. If stockholders are so willing to compensate those people at
the top of the company, we think they should be willing to reward
the engineers and other creative people who really make a company

what it is. /)

Jon Titus
Editor
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Hitachi Brings You Fast Memory Devices
In All Types and Sizes

Cats—regardless of size—are built for speed. Each
member of the cat family demonstrates an
extraordinary degree of grace and quickness.
Whether it a tiger running down prey, or a
house cat playing with a toy, their common
heritage is unmistakable.

Now, Hitachi offers you an unmatched
variety of memory devices: fast DRAMs, TTL
[/0O SRAMs, ECL I/O SRAMs, and EPROMs.
Their common heritage. . . high-speed
performance combined with Hitachi quality.

The fastest of these advanced memories are
built with our Hi-BICMOS™ process for ECL-like
speed with CMOS power consumption. You can
take full advantage of today’ higher clock-speed
microprocessors, so your whole system will run
faster.

If you design PC-based systems, our fast
memories can eliminate WAIT states and
increase your throughput, while maintaining
cost-effectiveness. If you design control storage
systems, image processing, CAD/CAM
equipment, mainframes or simulators, our high-
speed memories will keep up with the fast
hardware in the rest of your system.

New design possibilities open up with Hitachi’s
fast memories. Our Hi-BiCMOS 1M DRAMs
deliver a fast 45ns access time with low power
consumption. Higher speeds available soon.
They're available in IM x 1 and 256K x 4
organizations, and in cost-effective plastic
packages.

Hitachi Hi-BiCMOS SRAMs come in a
wide variety of densities, with both TTL and
ECL I/O. Our TTL SRAMs deliver 12ns access
times in 64K densities, and 20ns access times in
256K densities, with x1 and x4 organizations.
Hitachi ECL SRAMs are even faster: 64K/ 10ns

and 256K/ 15ns versions are available.

Hitachi’s newest IM EPROMs are among
the fastest available anywhere: 85ns for our

64K x 16 device, and 100ns for our 128K x 8.

When you need really fast memories, there’s
only one solution: Hitachi’s agile family. For
more information, call your local Hitachi Sales
Representative or Distributor Sales Office today.

Literature Fast Action: For product
literature only. CALL TOLL FREE, 1-800-842-9000,
Ext. 6809. Ask for literature number M11.

Hitachi America, Ltd.

Semiconductor & L.C. Division

Hitachi Plaza

2000 Sierra Point Pkwy., Brisbane, CA 94005-1819
Telephone 415/589-8300

@ HITACHI

Our Standards Set Standards




TEXAS INSTRUMENTS REPORTS ON

HIGH-PERFORMANCE

IN THE ERA OF MEGACHIP™ TECHNOLOGIES

Speed, power, drive, noise — system logic
design can be a long series of trade-offs.

. bosting system performance
To put the odds in your favor, get our free st o e i i
. ot 5,68 desiat goal, bute gess
BiCMOS and ACL Performance o Do anal o e et o
Data—PaCkS. trade-offs as it used to. Because now,

TTI's BICMOS and Advanced CMOS
Logic (ACL) families combine the
speed and drive you need with low-
power operation and enhanced signal
integrity. We want to prove it to you
with our free Performance Data-Packs.

On your screen, see how our
BiCMOS chips stack up

Our BiCMOS technology calculation
software tool (BCT Calc) makes per-
formance evaluation simple. Just place
the disk into your TT or IBM®-com-
patible PC with Lotus® and enter the
performance parameters you want to
check out. You'll see exactly how TI’s
high-performance BICMOS logic
stacks up against other available
bipolar and CMOS devices. Call

or use the return card today.

BT e oS Lovic

v‘;d-)ancod cmOS Logic



LOW-POWER LOGIC

TT’s BiICMOS logic:

Use it to cut power without
compromising performance
By combining bipolar and CMOS
technologies, TI BICMOS gives you
the best of everything.

Switching speeds are comparable to
advanced bipolar devices. You get the
48/64-mA drive current needed for
high-capacitive loads and backplanes.
This meets the drive requirements
of industry-standard buses such as
Multibus® and VMEbus™.

Yet TI's BICMOS family can reduce
disabled currents as much as 95% and
active currents as much as 50% com-
pared to bipolar equivalents. As a
result, total system power savings can
be more than 25%.

TTL I/O provide enhanced signal
integrity, power-down backplane inter-
face, and backplane-level standards.

There are more than 60 members in
the BICMOS family, including 8-, 9-,
and 10-bit latches, buffers, drivers, and
transceivers—whatever you need to
make your bus-interface design a high-
performance reality.

Again, check it all out for yourself
with our BICMOS Performance
Data-Pack.

TI’s EPIC ACL logic family:
Use it to keep performance up
and squelch “ground bounce”
This is the first advanced CMOS
logic family designed to improve sys-
tem performance while reducing the
simultaneous switching noise or
“ground bounce.”

Performance is comparable to
advanced bipolar devices, supporting
frequencies up to 125 MHz and pro-
viding the 24-mA output capable of
driving 50-ohm transmission lines.
It’s a perfect match for core and local
bus interface.

The family is fabricated using TI’s
EPIC™ one-micron CMOS process, so
power consumption is the lowest of
any CMOS family, essentially zero
standby.

Noise levels are as much as 50%
lower compared to conventional ad-
vanced CMOS logic. That's because
TT's family has two distinctions going
for it: Innovative packaging and a cir-
cuit-design technique called OEC™
(Output Edge Control) that smooths
the sharp edges of the output wave-
form which are a major cause of simul-
taneous switching noise.

A unique pinout arrangement
creates a “flow-through” architecture.
This simplifies board design and can
save up to 32% in board space because
you don’t need passive components to
control noise as you usually do with
end-pin devices.

TI’s more-than-300-member
family includes versions com-
patible with CMOS and TTL
voltage levels. Simulation
models are available
for both BICMOS
and ACL

devices.

™ MegaChip, EPIC, and OEC are trademarks of Texas
Instruments Incorporated.

VMEbus is a trademark of Motorola, Inc.

® [BM is a registered trademark of Intemnational Business

Machines Corporation. Lotus is a registered trademark

of Lotus Development Corporation. Multibus is a

registered trademark of Intel Corporation.
© 1989 Tl
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08-8451

Call 1-800-232-3200,
Inquiry 3004, for your free
Performance Data-Packs
A call or a card will start your
BiCMOS Performance Data-Pack on
its way to you. Included are our per-
formance calculation software and our
BiCMOS data book and product
bulletin.
Our ACL family Performance Data-
Pack includes:
® TI ACL Designer’s Handbook that
describes methods for handling the
technical issues facing advanced-logic
design engineers.

e TIACL

Data Book that
contains detailed
specifications and
applications information
on family members.

o TI ACL Qualification Data

that provides reliability and

characterization data, die photos,
and application derating factors.

It’s all free and it’s all yours by mak-
ing a call or by completing the return
card, today.

j
TEXxas {‘
INSTRUMENTS




A New VME Enclosure with
Benefits That Really Stack Up:

40 Slot Capacity. Big systems in less space. In its backplanes. Just add your cards.
maximum configuration, MaxChassis has two 20-slot VME Disk drive modularity. The 12 and 32-slot models have
card cages and two power supplies—two complete 20-slot slide-in peripheral mounting assemblies that hold up to four
VME systems in a single package only 14" high, 26" deep. half-height drives. No brackets to design, no harnessing
One takes cards from the front, the other from the rear. to make.

Match your needs exactly. There are 12, 20, and 32-slot RFI tight. There’s a front cover panel that holds RFI in (and
systems, too. Tabletop or rack mount. The 12 and 20 slot out) so your system will be looked on approvingly by the FCC.

The cover panel covers all those
cables and connectors on the card
fronts, so everyone else will look on
your system approvingly, too.

So before you stack this maga-
zine, phone for our MaxChassis
facts right now. And ask for our
complete catalog of VME, Multibus
and Multibus Il system packaging.

models are only 20" deep for VME
or Multibus Il, but you can get triple
height (9U) cages and card depths
to 400mm. There are three power
supply choices from 400 to 800
Watts.

Ready to play. All MaxChassis
come fully wired, complete with
high-performance VME or Multibus

We ,I I F AX yau Want the latest data in a hurry?

Nothing is faster than Electronic

the ,acts. Solutions’ new *‘FAX the FACTS"' pro- °
gram. If you have a FAX machine, just

call our *800°" number, give us your et r onlt
FAX number and type of FAX ZERO e

machine, and the information you Sulutlons
need from us. We’ll FAX it to you

immediately. UNIT OF ZERO CORPORATION

6790 Flanders Drive, San Diego, CA 92121 - (619) 452-9 Tlx II;): 1-335-1169
Call Toll Free: (800)854-7086 In Calif: (800)772-7086
CIRCLE NO 86



PRODUCT UPDATE

Power-factor controller boosts power

utilization and reduces line noise

To obtain the maximum amount of
usable power from the ac lines, your
current demand should be sinu-
soidal and in phase with the line
voltage. Power supplies without
power-factor correction, however,
draw current from the ac lines in
pulses, using only about 70% of the
power available. The ML4812
power-factor controller eases the
design of de power supplies that ex-
hibit the ideal current demand and
allows 99% utilization of available
power.

The power-factor controller uses
a current multiplier, operating with
the line voltage and the error volt-
age as operands, to force the input-
current waveform to match the in-
put-voltage waveform. The device
switches input current not required
by the load into an external induec-
tor, where the unused power is

stored in a magnetic field. The de-
vice can tap this field energy as
needed to fill in when the input cur-
rent is insufficient. The switching
between energy sources allows the
power-factor controller to maintain
a steady 1A output at 380V dec.

Because the input current of the
power-factor controller is sinu-
soidal, the power supply is pre-
vented from introducing any noise
back into the ac power source. In
addition, the current multiplier is
immune to the effects of ground
noise. Both features aid in meeting
strict European electromagnetic-
interference limits for conducted
emissions.

Another feature of the power-
factor controller provides overvolt-
age protection to prevent output
runaway when the load is removed.
To simplify the start-up, the con-

troller has an undervoltage lockout
with 7V hysteresis. Furthermore,
the ML4812 provides a 5V dc refer-
ence signal accurate to =0.5% and
offers programmable ramp compen-
sation that provides stability when
the device’s switching circuits ex-
ceed 50% duty cycle.

The ML4812 operates over an in-
put-voltage range of 90 to 265V ac.
This wide input-voltage range al-
lows you to build a supply that oper-
ates at nearly any standard line
voltage without needing jumpers or
switches to reconfigure the supply.
The device comes in either a 16-pin
DIP or a 20-pin plastic chip carrier.
The price is $5.95 (100).

—Richard A Quinnell

Micro Linear Corp, 2092 Con-
course Dr, San Jose, CA 95131.
Phone (}08) 433-5200.

Circle No 433

UNCORRECTED SUPPLY WITH ML4812 POWER FACTOR CORRECTION
LINE CURRENT /\V /*-.\
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s o N v::rs'n | I j>: »t_c’v;en POWER ¢ | con [~ I
§l T | Jlow! _‘ eoammten] T [Yen | oo

Line Current=p= |

s
Line Voltage s

2A/division for Line Current
50V/division for Line Voltage

Line Current ==

Line Voltage ==
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2A/division for Line Current
50V/division for Line Voitage

Using the ML4812 power-factor controller in your power-supply design, you can utilize as much as 99% of the available power from your
wall socket. The device forces the supply’s input current to match the shape and phase of the input voltage.
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PowER AMPS

...Performance
that gives
you the edge.

PA04
Super Power
200V/20A

* 50V/us slew rate
+ $168in 100's

gex NEW!
= PB58

;., 5

Power Booster
300V/1A

+ 100V/ps slew rate
+ $59.50in 100's

PA21 Dual Monolithic
40V/3A

+ Single supply operation
+ $21.50in 100's

60+ CHOICES AVAILABLE
CALL

800-421-1865

FOR HIGH PERFORMANCE HANDBOOK,
INDIVIDUAL DATA SHEETS, OR
APPLICATIONS ASSISTANCE.

PEX
B tech

SUCCESS THROUGH EXCELLENCE

Apex Microtechnology

5980 N. Shannon Rd. - Tucson, AZ 85741

USA 602-742-8601 + FAX 602-888-3329

France (1) 69.07.08.24 - BRD (06152) 61081

Nippon (03) 244-3781 - UK (0844) 278781
CIRCLE NO 5

PRODUCT UPDATE

ECL SPARC chip set
operates at 30 MHz

The B5000 SPARC microprocessor
is true to its ECL heritage. The
32-bit device operates with clocks
as fast as 80 MHz and boasts a per-
formance rating as high as 65 MIPS.
Together with the B5100 floating-
point controller, two B5210 register
files, and the B5110/5120 floating-
point chip set, the B5000 offers
mainframe performance that fits
into an office environment.

The B5000 chip set uses the stan-
dard SPARC binary interface but
offers several enhancements, in-
cluding a b5-stage pipeline, cache
sizes to 512k bytes, instruction pre-
fetch with a 4-word queue, and a
double-word-wide interface be-
tween the processor and cache

memory.

The extra-wide interface path al-
lows the processor to fetch one of
the following combinations: instruc-
tions and data together, two in-
structions, or two data words. The

processor can fetch a branch in-
struction and its destination ad-
dress in the same cycle, for exam-
ple, or take in double-precision data
in a single cycle. This flexible cache
interface allows the B5000 to
achieve 1.2 cycles per instruction.
The chip set also offers enhanced
system integrity when used in a
multitasking application. If a parity
error is detected during operation,
the system enters a synchronous
trap. This function allows the oper-
ating system an opportunity to de-
termine which process has suffered
the error and to abort only that
process. The system will continue
to operate for the other processes.
The 6-chip set costs $3300/set
(100).—Richard A Quinnell
Bipolar Integrated Technology
Inc, 1050 NW Compton Dr, Beaver-
ton, OR 97006. Phone (503) 629-
5490. FAX 503-690-1498.
Circle No 432

processor achieves 1.2 cycles per instruction and processing rates as high as 65 MIPS.
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The next standard.
A new generation of high performance SCCs.

Zilog's universal serial communication controller, the
USC (216€30™ ), provides higher throughput than any gen-
eral purpose SCC. And it does it while reducing the CPU
workload 60%.
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More speed.

The USC is four times faster than any general purpose
SCC. You get guaranteed data rates of 10 Mbits/sec. But speed
is not the only USC advantage.

More CPU power.

The USC requires less attention from the system CPU.
That means more power for the system. The USC's lower
overhead is due to easy initialization, auto-sequencing word
transfers from deep FIFOs, fly-by DMA control, and reduced
latency from an efficient, chained interrupt structure.

More flexibility.

You've got two completely independent channels, as well
as multi-protocol capability. Because the USC has two BRGs
per channel you can transmit and receive at two different bit
rates. And the USC’s universal bus interface means you can
cut the cost of GLU logic and expensive board real estate.
More performance.

CMOS and Superintegration™ bring more CPU power and
higher data throughput. The USC carries a 12.5 MByte/sec bus
bandwidth punch. Straight DMA connect and 32-byte FIFOs
make the USC’s systems simple, elegant and fast. Very fast.
More reliability.

With the USC you get Zilog's proven quality and
reliability. Unique built-in testability features allow access to
nodes and registers for testing program functionality in real
time. Find out more about the USC or any of Zilog's growing
family of Superintegration products. Contact your local Zilog
sales office or your authorized distributor today. Zilog, Inc.,
210 Hacienda Ave., Campbell, CA 95008, (408) 370-8000.

Right product. Right price. Right away. Zilog

ZILOG SALES OFFICES: CA (408) 370-8120, (714) 838-7800, (818) 707-2160, CO (303) 494-2905, FL (813) 585-2533, GA (404)923-8500, IL (312) 517-8080, MA (617) 273-4222, MN (612) 831-7611,

NJ (201) 288-3737, OH (216) 447-1480, PA (215) 653-0230, TX (214) 987-9987, CANADA Toronto (416) 673-0634, ENGLAND Maidenhead (44) (628) 39200, W. GERMANY Munich (49) (89) 612-6046,
JAPAN Tokyo (81) (3) 587-0528, HONG KONG Kowloon (852) (3) 723-8979, KOREA (82) (2) 552-5401, TAIWAN (886) (2) 741-3125, SINGAPORE 65-235 7155, DISTRIBUTORS: U.S. Anthem Electric,
Bell Indus.. Hall-Mark Elec., JAN Devices, Inc., Lionex Corp., Schweber Elec., Western Microtech. CANADA Future Elec.. SEMAD, LATIN AMERICA Argentina—Yel.-(1) 46- 2211, Brazil—Digibyte (011) 241-
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Make o

An advanced ASIC family, flexibility and comprebensive technical support
help you take your ASIC project in the right direction.




ELECTRONIC DEVICES

B—"

OKI SYSTEM TECHNOLOGIES.

With OKI SYSTEM TECHNOLOGIES we bring it
all together, an advanced ASIC family, system-
oriented flexibility and comprehensive technical
support. Oki gives you a full range of solutions.
And we do our best from start to finish to ensure
they precisely match your design objectives and
total system needs.

ASIC technology doesn’t stand still

To cover today’s wide range of needs, Oki has already
introduced 1.2 standard cells, 1.2 high-speed gate
arrays and 1.54 Sea-of-Gates gate arrays. Because tech-
nology never stops, as the 1990s draw near Oki is ready-
ing a next-generation of CMOS ASIC families based on
advanced 0.8 technology.

High-performance fault coverage

The ultimate test of an ASIC design is final in-product
operation. Oki is ready to help you pass that one the
first time around.

Introducing Automatic Test Generation (ATG), a
powerful system for automatic test program generation
that achieves more than 95% fault coverage with little
loss of space or performance. You'll find ATG running
on mainframes at Oki design centers.

Meeting customers more than half way

Total customer satisfaction is at the core of OKI SYS-
TEM TECHNOLOGIES. That’s why we not only
maintain large teams of field engineers, but staff and
operate design centers across the U.S., Europe, Asia and
Japan. Oki provides total project assistance, from ASIC
design, testing, packaging and manufacturing to system
components and modules. And, of course, technology
assistance is available at any development stage.

Oki Electric Industry Co., Ltd. Oki Semiconductor Group

Electronic Devices Group 785 North Mary Avenue, Sunnyvale,
Overseas Marketing Group CA 9408€, U.S.A.

7-5-25 Nishishinjuku,Shinjuku-ku, M Tel:408-720-1900 M Fax:408-720-1918
Tokyo 160, Japan W Telex:296687 OKI SUVL

mTel:3-5386-8100mFax:3-5386-8110
WTelex:J27662 OKIDENED A :
Oki Electronics (Hong Kong) Ltd.

Oki Electric Europe GmbH Suite 1801-4, Tower 1

Hellersbergstr. 2, D-4040 Neuss 1, China, Hong Kong City, 33 Canton Road.,
West Germany T.S.T. KLN, Hong Kong

W Tel2101-15960 M Fax:2101-103539 M Tel:3-7362336 MFax:3-7362395

W Telex:8517427 OKI D MW Telex:45999 OKI HK HX

OKI

Oki Electric Industry Co., Ltd.
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Only Pioneer Power Supplies
Deliver .99 Power Factor

That’s the typical power factor on Pioneer supplies
with the power factor option. That means only Pio-
neer can give you 1000 watts of DC power from a
standard UL 115 VAC, 15 amp wall plug. That’s 300
more watts of usable power for system peripherals
and accessories.

With all options you might need, including built-in
Single-Channel Battery Backup, Single-Wire Load
Sharing, “connectorized” modules for hot-changing,
or any of three dozen more.

No matter how tough your specs, chances are
excellent that Pioneer has built one

Uncorrected
Switcher
Input Waveform

115/230 volt input strapping is
eliminated. You can operate over a
continuous range from 90-264 VAC.

You'll also get the added benefits

s 3

Corrected
Switcher
Input Waveform

like it. Why not? We’ve shipped over
300,000 high power switchers.
Worldwide.

And reliability? All supplies are

of improved hold-up performance,
reduced line harmonics between 10
and 150 kHz, and no AC line fre-
quency sensitivity.

We offer the broadest high power
line in the industry. From 250 to
2000 watts, single or multiple out-
put, AC/DC or DC/DC. Standard
units are certified to UL, CSA and

by

VOLTAGE \/

CURRENT ; ;

Power factor correction converts the high current pulses
characteristically drawn by a switcher into a sinusoidal
waveform, in-phase with the line voltage.

100% tested and given a 48-hour,
full-power burn-in. That’s how we
achieve MTBFs up to 250,000 hrs.
So if you'd like to turn up the
output power on your next supply
by over 30%, call us at 800-233-
1745. In Calif., 800-848-1745. Or
write 1745 Berkeley Street, Santa
Monica, CA 90404.

IEC safety to Class I SELV levels
and meet VDE and FCC conducted

and radiated EMI specs.

ioneer
agnctic
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FAX: (213) 453-3929.
We're the only ones
with .99.
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IEC INPUT CONNEC

90-132/180-264VAC, 47-63H

WITH AUTOMATIC SELECTION

UL/CSA/TUV/VDE APPROVALS

Power, approvals and
cooling — Condor’s new
“PAC" Series enclosed
switching power supplies
have it all!

Want to save a lot of time on your next
project? Just bolt a “PAC” Series power
supply in place, plug into its mating amp
connector and you're ready to go!

All “PAC” models feature fans for system
cooling, and inside the system, they mount
to an outside surface and include on/off
switches, IEC 380 AC input plugs and air
exhausts, all on that surface. Best of all, they
automatically switch from 115 to 230VAC!

“PAC” Series features:
@ 17 models, 4 power levels — 85 to 185
watts

EDN July 6, 1989

FAN PROVIDES SYSTEM COOLING

¢ Multi-output — up to 5 outputs

* Fully protected— factory-set current limit,
built-in OVP and reverse voltage protection

* Full load burn-in and 2-year warranty

* Powerfail signal at 150W and 185W levels

* High peak current disk drive outputs as
well as closely regulated 3-terminal
outputs

* Extremely versatile output configurations
for tough applications

* |Isolated outputs can be used for positive
or negative sources or in series with other
outputs

* Pass vibration and shock per MIL-STD
810D

The entire “PAC” Series is fully approved
by CSA, UL, and TUV/VDE, and tested for
compliance with VDE 0871 Level B and FCC
Class B.

Why not try Condor's “PAC” Series power
supplies for yourself? Call us today for a free
30-day evaluation unit!

CIRCLE NO 60

FULLY ENCLOSED — VIRTUALLY
ELIMINATES UL/CSA/TUV
TESTING OF YOUR SYSTEM

AMP OUTPUT CONNECTOR

ARNRNANANAY L

IEL PAC 150-01
+5VDC @ 16A
‘ +12VDC @ 5/8A
12VDC @ 3/4.5A, isolated
-12VDC @ 3A
-5VDC @ 05A

Send for
our free
catalog!

250 power supplies!
Switchers and linears!
Open frame and enclosed!
Custom capability!

ONDOR inc.

DC POWER SUPPLIES

2311 Statham Parkway, Oxnard, CA 93030
(805) 486-4565  TWX: 910-333-0681

FAX: (805) 487-8911

CALL TOLL-FREE: 1-800-235-5929 (outside CA)
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POWER SOURCES

Modern dc
power systems

Redundancy and the use
of backup power supplies
aren’t just for military and

aerospace applications
anymore. Through these
techniques, commercial
electronic systems—such
as computers and auto-
matic test equipment—
continue to perform under
conditions that would
have shut down

older products.

Dan Strassberg,
Associate Editor

overcome

component failures
and ac outages

ou might think the elec-
Ytronic industry would have

reached a consensus long
ago on the most reliable and cost-
effective approach to designing
power systems for medium- and
large-scale electronic products—
such as workstations, supermini-
computers, automatic test systems,
and telecommunications equipment.
But there is little agreement among
power-system  designers, even
though their discipline is decades
old. In fact, there are nearly as
many design philosophies as there
are designers and vendors—and the

power-supply business is legendary

for its large number of vendors.
Nevertheless, an approach that

some vendors call “distributed

power” is gaining adherents among

power-system  designers.  This
scheme uses so-called “bulk” sup-
plies to convert ac-line voltage to a
de voltage that is higher than that
required by most of the circuits in
the system. In systems that require
immunity from short-duration ac
power outages, batteries provide
backup for the bulk supplies. To
convert the bulk voltage to voltage
levels the system components can
use, de/de converters mount on or
near the printed-circuit cards that
contain the system’s analog and
digital circuits.

A second technique sometimes
called “m-out-of-n redundancy” is
often combined with distributed
power. In systems that employ this
redundant approach, the designers
connect the outputs of n power sup-
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plies in parallel—usually through
isolation diodes. The system can de-
rive all of its output power from m
of these supplies, where m is
smaller than n and is usually equal
to n—1. As many as n—m supplies
can fail; in that event, the system
issues a warning to the operator but
continues to function as though
nothing had gone wrong.

Life-cycle cost is lowest

Using distributed power and m-
out-of-n redundancy won’t yield a
system with the lowest possible in-
itial cost, smallest size, or highest
efficiency. Power-system designers
who espouse these approaches ar-
gue, however, that the size and effi-
ciency penalties are almost always
unimportant, and that over its life,

EDN July 6, 1989 .
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a system that uses these techniques
can cost considerably less than a
comparable product designed with
a classical dc power system. The
reason for this lower life-cycle cost,
they say, is that in a system that
has a classical power architecture,
failure of one supply usually puts
the entire system “off the air.”
Down time of large systems can be
extremely expensive, particularly
in systems involved in a production
process (for example, testing sys-
tems for pe boards or ICs). In sys-
tems used for on-line transaction
processing—such as the computers
used in stock exchanges and in
tracking airline reservations—un-
scheduled down time incurs costs
so large that nothing less than 100%
availability is acceptable.

cocoocoooo00

DC/DC converters that maintain full ratings

to 70°C (Melcher Inc)
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Over its life, a system that
uses redundancy can cost
much less than a similar
product designed with a
classical dc power
system.

Wide-input-range, pc-hoard-mounted, 15W
dc/dc converters (Computer Products/
Stevens Arnold)
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Bear in mind, though, that when
you design a power system, it’s
very easy to wind up with a product
that incurs all of the initial cost pen-
alties associated with high reliabil-
ity, yet is not reliable. You are most
likely to run into this sad state of
affairs if you adopt the classical atti-
tude toward power-system design;
that is, treating the power system
as an afterthought, failing to allow
enough time to evaluate vendors
and products, and assuming that
the job is so trivial that it doesn’t
require the effort of experienced,
well-qualified personnel. In particu-
lar, if after completing a prototype,

C - Vin +

you abdicate responsibility for writ-
ing purchase specifications and
qualifying alternate sources, turn-
ing the job over to someone whose
only purpose is to find the lowest
cost suppliers, you may end up
turning a reliable design into an un-
reliable one.

More than 1000 vendors sell stan-
dard and semicustom power sup-
plies in the United States. As you
can well imagine, not one of these
companies boasts that it provides
unreliable power supplies. The

power-supply business is extremely
competitive, so you should be skep-
tical of any vendor that offers what
seems to be a true equivalent to
another company’s product at a dra-
matically lower price. Although it
isn’t universally true, usually you
get what you pay for. Investigate
the two designs as thoroughly as
you can by evaluating the perform-
ance of several units and by satisfy-
ing yourself that the supplies use
truly equivalent components and
construction. Look for evidence of
vendors cutting corners to meet a
price objective.

It also pays to be skeptical of
MTBF (mean time between fail-
ures) figures. Many vendors refuse
to publish MTBF estimates, though
they will quote figures privately if
you apply pressure. Here again,
there is no unanimity among ven-
dors. Some highly respected suppli-
ers do publish MTBF estimates, but
the majority of power-supply com-
panies will tell you that MTBF cal-
culations for non-MIL-spec power
supplies have become a joke, and
that for a power supply that uses
commercial-grade components, you
can calculate any MTBF that makes
you feel happy. The reason for this
situation is that MIL Handbook
217E, which forms the basis of the
MTBF calculations, lists MTBF fig-
ures only for MIL-qualified compo-
nents. Commercial power supplies
don’t use such components, so ven-
dors must make assumptions about
the reliability of the commercial
components their supplies actually
use. These assumptions can form
the basis of exaggerated MTBF
claims.

The MTBF figures derived from
a vendor’s warranty claims are also
not good predictors of reliability.
First of all, most supplies are in-
stalled in OEM equipment, so in-
stalling replacements for failed
power supplies is not the power-
supply vendor’s responsibility. Re-
placing supplies may be the respon-
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sibility of the system vendor’s field-
service organization, a third-party
field-service organization, or the
end user of the equipment. Conse-
quently, most failed power supplies
never find their way back to the
supply vendor. Second, the power-
supply vendor usually has no way
of knowing about a failed supply’s
operating conditions or how much
use the unit actually saw. A vendor
can make wildly optimistic calcula-
tions of what’s called “demon-
strated MTBF” by assuming that
every failed supply is returned, and
that, since the original shipment to
the system vendor, all of the failed
supplies were run at 100% of their
ratings 100% of the time.

Electrolytics get a bad rap

In calculating a supply’s MTBF,
it’s easy to assume that any supply
that uses wet-electrolyte, alumi-
num electrolytic capacitors will be
less reliable than an equivalent sup-
ply that does not use them. These
capacitors are the only electronic
(as opposed to electromechanical)
power-supply components known to
have a finite life. Indeed, some com-
panies that make dc/de converters
without these capacitors claim the
products have MTBF's in the neigh-
borhood of 40 years. Competitors
question the assumptions used in

Hermetically sealed, thick-film hybrid dc/dc
converter (Lambda Electronics)
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the 40-year MTBF calculations,
pointing out that even if you vali-
date an MTBF value by running
several hundred converters for a
year, you can’t predict what the
failure experience will be over 40
years—nobody has manufactured

such a product for more than about
five years. Furthermore, the life-
time of a good-quality, wet-electro-
lyte, aluminum electrolytic capaci-
tor is approximately 20 years, so
it’s not necessarily correct to as-
sume that failures of such capacitors
will represent the dominant failure
mode in a supply that uses them.
Another point to consider when
you evaluate published MTBF val-
ues is whether the supply in ques-
tion incorporates a fan. In one tech-
nique that’s sometimes used for cal-
culating the MTBF of fan-cooled
supplies, you exclude the fan from
the calculation, because including it
would produce an unacceptable
MTBF estimate. The justification
for the exclusion is that you should
replace fans after approximately
three or four years of continuous
operation. If you replace the fans
at this interval during scheduled
maintenance, they won’'t fail and
won’t cause the supplies that use
them to fail. Unfortunately,
though, in some fan-cooled supplies,
the fans are mounted in such a way
that you must disassemble the en-

High-power-density, triple-output dc/dc con-
verter (Vicor Corp)
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In many transaction-proc-
essing systems, unsched-
uled down time incurs
costs so large that nothing
less than 100% availabil-
ity is acceptable.

tire supply to extricate the fan.
Furthermore, unless you provide
for easy fan replacement during
your design process, you may have
to disassemble your product sub-
stantially to get at the power sup-
ply. Such situations increase the
likelihood that scheduled mainte-
nance will not be performed or will
cause problems rather than prevent
them.

Air filters can create problems

If the supplies themselves don’t
incorporate fans, but the equipment
does, and the equipment uses filters
to keep airborne dust particles out,
you can easily delude yourself about
the system’s potential reliability.
Filters can quickly become clogged,
and users of equipment are notori-

Internal construction of a sealed lead-acid
battery (Gates Energy Products)

ously negligent about cleaning and
replacing air filters. If the system
continues to operate when the fil-
ters are clogged, and the power
supplies are therefore forced to op-
erate with significantly less airflow
than the MTBF calculations as-
sumed, the supplies will fail prema-
turely. Because of the possibility of
failures associated with restricted
airflow, you should consider using
airflow sensors as well as fans with
built-in rotation-speed sensors. By
monitoring the sensor outputs, you

£3 -

Low-power, switched-capacitor IC dc/dc con-
verters (Linear Technology Corp)

can warn a system operator of
trouble that will eventually disrupt
the system’s function.

You should also carefully con-
sider the type of fans your system
uses. Power-supply vendors gener-
ally agree that at the high tempera-
tures frequently encountered in and
around power supplies, ball-bearing
fans are more reliable than those
that use sleeve bearings.

Even if you design with heat
sinks instead of fans, you can create
reliability problems. The ratings of
many pe-board-mounted de/de con-
verters are based on case tempera-
ture. To operate such devices at
more than a small fraction of their
published ratings, you must either
force a substantial amount of air
past them or attach sizable heat
sinks. The heat sinks’ mass can cre-
ate mechanical resonances that are
stimulated by vibration during ship-
ment. The result can be excessive
physical stress on the components
within the converter or on the
points where the converter is sol-
dered to the pe board on which you
mount it. This stress can cause the
converters to be “dead on arrival”
or to fail prematurely. To prevent
such problems, make the heat sink
large enough to overhang the con-
verter, and mechanically secure the
heat sink to your board in addition
to thermally coupling it to the con-
verter.

Calculating MTBF values and
keeping power supplies cool aren’t
the only controversial issues associ-
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ated with power-supply reliability.
Different vendors have different
philosophies about how to connect
the outputs of multiple supplies in
parallel, but most vendors agree
that, for maximum reliability, you
should use isolation diodes as shown
in Fig 1.

Today, most new system designs
employ switching-regulated power
supplies. The output stage of a
switcher usually consists of a recti-
fier and a filter. When a rectifier
fails, it usually behaves as a short
circuit. Therefore, if you directly
parallel the outputs of a number of
switching supplies without using
isolation diodes, and the output rec-
tifier in one of the supplies fails in
short-circuit mode, the entire group
of supplies ceases to function. Nev-
ertheless, isolation diodes exact a
penalty on efficiency because they
exhibit a forward voltage drop. The
lower the supplies’ output voltage,
the greater the penalty on overall
power-system efficiency. Some ven-
dors incorporate the isolation di-
odes within their supplies; other
vendors leave it to you to provide
the diodes and an adequate heat
sink for them.

Where to sense?

Some vendors recommend that
you use remote sensing; that is, for
a group of supplies that produce a
positive voltage, you connect the
positive sense terminals of all the
paralleled supplies at a single point
on the load side of the isolation di-
odes. Other vendors insist that re-
mote sensing is likely to degrade
the dynamic performance of the
supplies to an unacceptable degree.
These vendors recommend that you
use local sensing—connecting each
supply’s sense terminals directly to
its own output—on the supply side
of the isolation diodes. Regardless
of the sensing scheme, when you
parallel supplies you must set each
supply’s current limit at or below
the rated value. When the load is
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light, the supply with the highest
output voltage supplies the entire
load until that supply reaches its
current limit. At this point, the out-
put voltage drops slightly, and the
supply with the next highest output
voltage assumes additional loads.
This process continues until the
load current reaches its maximum
value. In a system with one more
supply than is required to furnish
the maximum load current, the sup-
ply with the lowest output voltage
never provides any load current un-
less another supply fails.

In another scheme for paralleling
supply outputs, used by Powertec,
supplies operate in what the com-
pany refers to as “current mode.”
Each supply has a special terminal
that you use when you connect the
outputs of multiple supplies. A 1-
wire “bus” interconnects this termi-
nal on all supplies whose outputs
are paralleled. The supplies need
not have identical current ratings.
The output voltage of the group
equals that of the supply whose out-
put is highest. All supplies in the
group share the load in proportion
to their ratings. Hence, if you paral-
lel one 20A supply and two 10A
units, and if the total load is 20A,
the 20A unit will furnish 10A and
each of the 10A-rated units will fur-
nish 5A.

If your goal is 100% system avail-
ability, you need to decide whether

Fig 1—A distributed power system can consist
of several redundant bulk supplies whose outputs
are paralleled through isolation diodes and option-
ally backed up by batteries. In this configuration,
the bulk supplies’ force and sense terminals are
connected near the load, which consists of dc/dc
converters on or near the boards that contain the
system logic.
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It is very easy to end up

with a product that incurs
the initial cost penalties of

high reliability, yet
is not reliable.

you must make the power supplies
replaceable without taking the sys-
tem out of service. Designers have
met this objective in commercial
products, but if your system pro-
vides a warning and continues to
function after a failure, you may
conclude that you can achieve the
required system availability at a
lower cost by requiring scheduled
shutdowns for power-supply re-

placement. Either way, you need
supplies that individually provide a
“power-good” indication. The indi-
cation should appear on the supply
itself (probably in the form of an
LED) to make it easier to spot a
defective unit, and it should also ap-
pear as a logic level that the system
can monitor.

If you plan to replace supplies
with the system in service, you’ll

For more information . . .

For more information on power supplies, de/de converters, batteries, and high-current connectors such as those
described in this article, circle the appropriate numbers on the Information Retrieval Service card or use EDN’s
Express Request service. When you contact any of the following vendors directly, please let them know you read

about them in EDN.

Because there are so many vendors of products of the types described in this article, this list is by necessity only
a partial one. A good place to start a search for additional vendors is in the advertisements in EDN Magazine Edition

and EDN News Edition.
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probably want supplies that you can
remotely shut down. You can obtain
connectors from Elecorn and Hy-
pertronics that let you unplug a
supply producing currents in excess
of 100A—usually only if the output
voltage is approximately 5V or less.
However, the personnel replacing
the supplies will be much less ap-
prehensive if the supply is off when
they unplug it. Simply placing a

switch in series with the ac line isn’t
a good way to shut down high-
power supplies. A supply with a
1500W output operating at 80% effi-
ciency and an 80% power factor
from a 208V 60-Hz source draws an
input current greater than 11A. It
takes a fairly large switch to inter-
rupt such a current in a 208V circuit
repeatedly and reliably. Instead,
many switching power supplies al-
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MTBF calculations for
non-MIL-spec power sup-
plies have become a joke;

for a supply that uses

commercial components,
you can calculate any

MTBF value you wish.

e
W7,

low you to use a logic-level signal
to force a shutdown.

Supply-output wiring provides
one of the few potential savings in
the initial cost of distributed power
systems. In systems made up
of multiple cabinets, particularly
those that use ECL, a major cost
is the large bus bars and cables re-
quired to carry the output from sup-
plies that produce hundreds of am-
peres at logic-supply voltages. The
size of this wiring is determined by
the allowable IR drop and the re-
sulting voltage regulation at the
point of load, not by the permissible
I’R losses. In a distributed power
system, you send a substantially

A redundant, fault-tolerant power system with higher voltage, generally 28V or
hot plug-in capability (Powertec)

more, to de/de converters on or near
the pc boards that contain the sys-
tem logic ICs.

Distribute power to reduce wiring

Suppose that instead of distribut-
ing 5.2V at 300A, you distribute
28V. To supply the same power, the
current drops to only 55.7A. You
might at first think you could de-
crease the cross-sectional area of
the distribution wiring by a factor

of 300+ 55.7=5.38, but in fact, you
can decrease the wire size by a
much greater factor. First of all, the
de/de converters can withstand a
much wider input-voltage range as
a percentage of their nominal input
voltage than the logic can. Thus, at
the expense of a small drop in effi-
ciency, the wire cross-section can
drop by a factor significantly larger
than (28 +5.2)*=29. Of course, you
have to find a place to put the de/de
converters. If you put them on the
logic boards, either the board size
must increase or fewer ICs will fit
on each board. As an alternative,
you can mount boards containing
only de/de converters close to the
logic. If you have modest power
needs and don’t need the trans-
former input-output isolation pro-
vided by many de/dc converters,
you can use switched-capacitor
dc/de converters, some of which are
ICs packaged in 8-pin DIPs.

You can carry the use of high dis-
tribution voltages much further.
Distributing a voltage higher than
28V allows still greater savings in
wiring cost; indeed, several military
airborne systems will use 270V de,
and telecommunications systems
have long used a nominal 48V de.
However, choosing 28V dc or a
value close to it lets you satisfy two
requirements: First, safety agen-
cies such as Underwriters Labora-
tories place a limit of 30V rms or
42.4V de, the so-called SELV
(safety extra-low voltage) limit, on
the value of voltages accessible to
service personnel who are not spe-
cially trained in high-voltage haz-
ards. Once you've constrained the
voltage to a value below 42.4V de,
your next problem is to select the
value that gives you the widest pos-
sible selection of vendors and mod-
els. The distribution voltage that
satisfies these two requirements is
28V or a value very close to it.

A 28V distribution voltage has
further advantages if you need bat-
tery backup to ride through brief
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Generations from now, when today’s state-of-the-art
fighting systems have taken their place in armament

Py e S history books, today’s Abbott power supplies will still
be operating reliably.

Outfitted for Enhanced Reliability, for example, our
new 60 Watt triple-output switching DC-DC converter
achieves an MTBF rating up to 600,000 hours; more than
68 years. A single-output model is rated even longer.*

Yet this compact package is fully self contained. It meets
the tough EMI limits of MIL-STD-461C. And the punishing
environmental specs of MIL-STD-810C and MIL-S-901C.

While the BC60 is brand new, this is no “developmental”
power supply. Its topology is identical to our field proven
BC100 and BC200 models. Its design integrity is verified
through rigorous ESS testing.

We're delivering power supplies for projects critical to
America’s defense, including MILSTAR, the EH101 heli-
copter, the TOW missile, INEWS and the F/A-18 Hornet.

For a copy of our 1988 Military Power Supply Product
Guide, write us at 2721 S. La Cienega Boulevard, Los
Angeles, CA 90034. (800) 556-1234 XT9; CA (800)

9.

441-2345 *MTBF FIGURES CALCULATED PER MIL-HDBK-217E GROUND

Our power supply
is built to
outlast the tank.

Versatile new 60 Watt switcher
measures 5 x 4 x 15 inches. Provides
outputs of 5, 12, 15, 24 or 28 V dc, from
inputs of 18 to 36 V dc. Operating tem-
perature from —55°C to +100°C.
Overvoltage protection & short circuit
protection standard.

abbott

WHEN RELIABILITY IS IMPERATIVE.™
CIRCLE NO 61 73
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To minimize problems re-
lated to fans and clogged
air filters, try using both
airflow sensors and fans
with built-in rotation-
speed sensors.

ac power outages. Lead-acid batter-
ies are the most convenient type for

standby  applications  (so-called
“float-charge” service), because the
primary alternative, nickel-cad-

mium (NiCd) batteries, require
more elaborate charging circuits to
deliver their potentially long life in
float-charge service. On the other
hand, in standby applications, you
can simply connect lead-acid batter-
ies in parallel with the output of
your bulk supplies.

Although the precise value de-
pends on the vendor, the optimum
voltage for float charging a single
2V-nominal-voltage, lead-acid cell
is approximately 2.35V. Thus the
proper voltage for float charging
batteries with a 24V nominal out-
put is almost exactly 28V. You
shouldn’t use loosely regulated sup-
plies to float charge the lead-acid
batteries used for backup in elec-

Lead-acid batteries for constant-voltage
charging (Panasonic Industrial Co)
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tronic equipment. Charging them to
a lower voltage significantly dimin-
ishes the energy they store; charg-
ing them to a higher voltage for an
extended period of time can damage
them.

C/20 is the key

Vendors rate the capacity of lead-
acid batteries at a so-called C20 dis-
charge rate. That is, when fully

charged and in good condition, a
battery rated at 10 ampere-hours
(10 Ahr) delivers at least 10 Ahr if
the discharge current is %A
(0.5A). For higher-rate discharges,
you reduce the ampere-hour capac-
ity. You can safely draw currents
in excess of 50A from a lead-acid
battery rated at 10 Ahr, depleting
a fully charged battery in approxi-
mately three minutes. As the bat-
tery supplies energy to a load, its
terminal voltage declines. If you
use a 24V nominal battery voltage,
you’ll probably want to shut down
the system when the battery volt-
age drops to approximately 20 or
21V. Below this point, drain on the
battery causes a precipitous decline
in its output voltage and possible
damage to the battery itself. Most
28V-input dc/de converters are de-
signed with battery-backup applica-
tions in mind, so their input range
usually includes 20 or 21V.

If a 10-Ahr battery has a nominal
voltage of 24V at a current of 50A,
it delivers in excess of 1 kW (but
only about 50 watt-hours). You
would construct such a battery by
series connecting a pair of 12V bat-
teries, each consisting internally of
six 10-Ahr cells in series. Battery
prices depend strongly on the quan-
tity ordered, but in moderate quan-
tity, you'll probably pay about $30
each for 12V 10-Ahr batteries. Pro-
vided that the ambient temperature
is not excessive, in float-charge
service these batteries have a life
expectancy of more than five years
and require no maintenance. Some
vendors say you can expect an 8-
year battery life.

The shape of the bulk supply’s V-
I characteristic is an important con-
sideration in selecting a bulk supply
to use with backup batteries. It’s
very common for supplies to have
“foldback” current limiting, as
shown in Fig 2a. However, this
characteristic is inappropriate when
a supply is used with backup batter-
ies. When ac power returns after
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We're Lithium...
and then some:

e We're technical assistance
that won’t quit

] 3

e We're personal attention
you thought was gone

e We're off-the-shelf
availability

e We're ready to meet virtually
any need you have

¢ We're reliability that
NASA counts on

e We're safety that comes
from rigorous testing
and quality control

¢ We're outstanding
quality and value

e We're Electrochem

e We're Lithium. . .
and then some

lease contact us today for

your guide to lithium batteries.
Customer Service: 716-759-7320
~ FAX: 716-759-7390
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Normally, when you paral-
lel supplies, the supply
with the lowest output
voltage never supplies
any load current unless
another supply fails.

an outage, if the bulk supply can’t
simultaneously charge the battery
and power the load because of a
foldback characteristic, you'll dis-
cover that the reliable power sys-
tem you paid for isn't reliable after
all. Instead, you should use a supply
with a current-limiting characteris-
tic like that shown in Fig 2b.

New peripherals ease shutdowns

If an ac power outage lasts so
long that the system can’t ride it
through, the system’s most impor-
tant function during the outage is
to save its status so that it can “re-
turn to the air” gracefully when
power returns. A few years ago,
systems that could benefit from
high-reliability power subsystems
usually used ac-powered, mass-
storage peripherals (for example,
hard disks and tape drives). Many
systems still use such peripherals,
but if the peripherals are to operate
during an ac outage, an ac-in/ac-out
uninterruptable  power  supply
(UPS) must provide their power.
Nowadays, however, large-capacity
hard-disk drives are normally dc
powered, so in a system that uses
distributed power with battery
backup, the disk drives can operate
during an ac outage. Therefore, you
won’t have a big problem storing
an image of several megabytes of
dynamic RAM on the system’s hard
disk when ac power is off.

As mentioned earlier, redun-
dancy and the use of both bulk sup-
plies and dc/de converters don’t re-
sult in a power system with the low-
est possible initial cost. Further-
more, the costs of properly design-
ing a cooling system and system
packaging for service accessibility
further increase the initial cost of
providing a reliable power system.
Therefore, although power-supply
vendors often quote prices below
$0.50/W for switching supplies,
your installed cost for a distributed
power system that employs redun-
dancy will almost certainly exceed

FULL LOAD

28V ~

(a)

FULL LOAD
1

28V .

20V

-,
EEEm---

(b)

Fig 2—A foldback output characteristic (a)
doesn’t work when your power supply must supply
a load while simultaneously recharging backup bat-
teries. A supply output that current limits, at least
at voltages higher than that at which the system
shuts down because of low battery voltage (b), is
required so that the system will function when ac
line voltage returns.

$1/W, and may easily be several
times that figure. Nevertheless, in
an era when field-service costs often
run to hundreds of dollars per hour
(if you include travel-related costs),
and your customers’ costs for a
down system may represent thou-
sands of dollars per hour, the added
initial costs of providing a reliable
power system seem small indeed.
If you do the design job correctly,
you can regard the initial cost as
an investment that will produce an
excellent return over the life of
your product.

Article Interest Quotient
(Circle One)
High 512 Medium 513 Low 514
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The
latest Advance

New Powerflex 350-watt
5-output switching power supply

Go ahead. Design your microprocessor
based equipment any way you want, and don’t
worry about the power supply. Whatever voltages you
require, from 2V to 50V in either polarity, the Powerflex 350
switching power supply can provide them. ¥

Because it's modular, we can easily configure the P350 for up to five
outputs in standard or special voltages. And if your design changes,
you can easily change outputs without changing your physical
dimensions.

Just2.9” x 7.5" x 11.8", this high efficiency (75% at full load) 350-
watt power supply takes both 110V and 220V inputs. Overvoltage
and overcurrent protection on outputs is standard, along with
margin testing (4.750V — 5.250V) on the main +5V 50A output.
An optional signals board provides TTL compatibility.

.

Advance Power Supplies

Solon, O 44185 POWER SUPPLIES ~ ©RetENo® 7030014



The power supplies created for
people who can’t stand rejection.

e 0° - 50°C typical operating
temperature
e FCC Class A & B and VDE
Class B noise regulation
e UL recognized, CSA certified
and approved by TUV
(for VDE 0806)
e LED power on signal light on
some models
® Remote sense (150 watt units)
on some models
Panasonic. Switch to our power
supplies and you’ll never switch again.
For more information, contact:
Panasonic Industrial Company,
ECD Division, Two Panasonic Way,
Secaucus, NJ 07094. (201) 392-4290.

*As calculated to MIL-Spec 217D.

When only the most reliable power
supplies will do, choose Panasonic*
Switching Power Supplies. Thanks to
the fact that all of the critical compon-
ents are made by Matsushita Electric,
our parent company, you can count
on an acceptance rate of 99% and a
typical MTBF of 160,000 hours*. They're
everything you need:
® 60 models to choose from
@ Single or dual input models
e Single or multiple output models
o 5V —24V at 0.5 - 30 Amps
o Switching frequencies from
40 kHz to 100 kHz
® Open and closed frame
construction
® [nexpensive and versatile

Panasonic
Industrial Company
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These six power supplies
are all the same

They're all reliable, with an MTBF of over 300,000 hours.
They're all very compact and between 78% and 85%

efficient. And, they all meet internationally recognized
standards including VDE, [EC,

48 VDC, can be adjusted by +£5% with a potentiometer
on the PCB. Standard features include comprehensive
protection circuitry, together with a power warning

signal.

more efficient, more reliable and

UL, CSA, BS and FCC with D ™ .
respect to safety and RFL E @W@E In short, the PLB is smaller,

The differences you see are purely
in mechanical construction. The options mean there’s a
PLB series AC/DC power supply to suit almost every
application, whether you need rack or chassis mounting.

These new 60 to 100 Watt SMPS use highly developed
flyback technology to minimize component count and
maximize efficiency. Asaresult, they’re up to 50% smaller
than comparable power supplies.

You can choose from single, dual or triple output versions
and all units are user selectable 115/230 VAC. The output
voltages, in combinations of 5, 12, +15, 24 or

EDN July 6, 1989

The Reliable Source—

more flexible than other power
supplies in its class. But then, you would never expect

anything less from Ericsson, would you?

Rifa Inc

PO. Box 853904, Richardson, Texas 75085-3904
Tel: (214) 480-8300

Telex: 735389 ERICS RCHN

Fax: (214) 680-1059

Ericsson Components AB

Power Products, S-164 81 Stockholm, Sweden
Tel: +46 8757 4011

Telex: 10948 POWERI S

Fax: +46 8 757 4884

ERICSSON 2

\
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WE CAN SERVICE
YOU FASTER
THAN THE
COMPETITION...

because Reliability Incorporated
assures fast delivery of the DC/DC
converters you need. This combined
with the fact that they are 100%
burned-in and
triple tested
guarantees you
i~ areliable source
= for your design
needs. Our

%% 5Wattand
= 25 Watt
e e TELCOM-PAC®

DC/DC converters are short circuit
protected and input/output isolated
with no deratingto 71°C. And, these
are only two examples from our
product line of over 150 one to 25 Watt
DC/DC converters.

So don’t be kept waiting. Call
our Power Sources Division today at

(713)492-0550.

Quality is Reliability
A Zero-Defects Company

Reliability Incorporated U.S.A.
P.O. Box 218370

Houston, Texas 77218

Phone: (713)492-0550

Fax: (713)492-0615

(D Reliability’

80 CIRCLE NO 6

ELCO P Series Worldwide
Input Power Supplies

15 watt to 1500 watt models, single output

PMC versions; multiple outputs; 15 watts up to 100 watts
UL, CSA & TUV approved, or pending

High Efficiency—up to 4.2 watts per cubic inch on P1500
Molex or screw terminals (most models)

Meets FCC & VDE EMI requirements; high MTBF
Smaller than industry standard footprints

O O O0OO0OO0O0OOo

For information contact:

K-Tronics, a division of K.T. Electronics.

341 Cobalt Way, #206, Sunnyvale, CA 94086
Phone 800 888-ELCO; FAX 408 732-5049

CIRCLE NO 7
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DC-DC CONVERTERS
To 25 Watts — From ERG —
Your DC PowerHouse!

e ERG DC-DC CONVERTERS.
Inputs from 5 to 48 VDC. Outputs from 5 VDC to 1500
VDC. Single, dual, center-tap (+/-) outputs. Regulated and
unregulated. Ask about our New Step-Down converters for
battery-powered logic and other applications!

e SMART FORCE™ INVERTERS FOREL LAMPS!
Smart Force DC-AC Inverters extend the useful life of
Electroluminescent lamps. Power EL to backlight LCDs
and membrane switches, and more! Ask about our New
miniaturized P Package Inverters!

Call today for complete product information and pricing:

r--Y' Endicott Research Group.Inc.

h - k 2601 Wayne Street P.O. Box 269 Endicott, NY 13760

® 607-754-0187 TWX 510-252-0155 i a
FAX: 607-754-9255 ©1986 ERG, Inc. @;]
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Glassman
HV supplies like to be
compared!

All Glassman HV supplies are
better by design, offering a com-
bination of performance, size, and
weight that beats the competition

hands-down. Consider the new
PK Series. . .

Nearest

Competitor PK Series
3 KW<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>