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Integrating
data modems
with Group 3 fax
capablhty takes
awoild
of experience.

The fast-growing worldwide base of 15 million fax
machines is an audience you can't ignore. And nearly
75% use Rockwell Intemational modems. So you know
who you can count on for true compatibility in a whole
family of integrated datafax solutions—at remarkably
reasonable prices. Rockwell technology and worldwide
support from software vendors make your project easier
to design and faster to market.

well's TrueFAX "modem family offers a clear
migration path for present and future applications.
Including the RC224ATF—a low-power, fully
integrated single device with Group 3 fax send/receive
capabilities based on industry-standard ANSVEIA-578
Service Class | AT commands.

For open-architecture solutions, choose from
Rockwell's RC9624DP datapump or RC9624AC
integrated device-set families. All support major
intemational protocols for data and send/receive fax. The
RCI624AC family also offers a fully featured datafax
AT command set, plus V42/VA2 bis.

Low power consumption, low cost and small size.
They're all yours with the versatile Rockwell family of
datafax modems. For details, contact Rockwell

/o
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7

7
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S

e Communication Systems at PO. Box C, M.C.
L) 501-300, Newport Beach, C AL)’(ﬁ\-\‘)()’
‘ (800) 854-8099; in Califomia: (800) 422-4230):
<% “ax— (714)833-4078 or (714) 833-4391.
X N ,
s RC’L'lA p -
*CCITT V.22bis, V.22, Bell 212A and 103 operating modes

*EIA TR30.2.2/88 AT commands
, ‘ * Group 3 send kuul uum fax m«xk\
E ¥ ’A‘Rockwell
; \icc version available
*AccelerATor™ Kit
RC9624DP/RC9623DP
RC9624pp *CCITT V.22bis, V.22,V21,V.23,Bell 212A
rronn ’ and 103 modes
V.29, V.27ter, V.21 Channel 2, Group 3 send/receive

*HDLC fr:

«Single voltage (+5 volts)

| % | Rockwell
' B International
TrueFAX t
‘\ ..where science gets downto business
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the resistor/capacitor or
custom networks you need.

$ Imagine how Dale networks
e I I C e can help you do a better job.
e Thencall (915) 592-3253 for
e\t \

Immediate assistance or write:
Dale Electronics, Inc., Box 26728,
ElPaso, TX 79926-6728
ec ( & ' Remember, when it comes to
genere p /C netwc . ; S A\ delivering the networks you need —
molded DIP ( <R Dale Can
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What do you get when you
design with our 10m<2 MOSFET?

That's right.
Now you can
dramatically
cut computer
system power
and voltage
losses with the |
SMP60NO03-10L
from Siliconix.

This 30V, 10 m€, logic-level power MOSFET will revolution-
ize your computer designs—from laptops to mainframes and
everything in between.

Ideal solution for many applications.
The SMP60N03-10L can be used as a battery backup switch,

a load manager, a linear regulator, or a synchronous rectifier.

And its lower forward voltage drop and bi-directional current
capability make it an ideal replacement for relays and
Schottky

diodes in all

computer 50A
applications.

Less heat

for more 25A
efficiency.

The secret? , o
A unique ‘ 0 0.5V 1.0V
combination

FORWARD VOLTAGE DROP

of the very high cell
density of Siliconix'
proprietary SiMOS 2.5
technology and lowering
the breakdown voltage
of this device for appli-
cations that don't
require the common
50V+ rating. The result
is 10mg, the industry's
lowest rpgon) available
in a TO-220 package.
That means increased
efficiency because less
heat is generated in your system. So now you can save the
cost and space of heatsinks and sometimes even eliminate
the need for a fan.

Improved device and system reliability.

The SMP60N03-10L is avalanche rated and 100% tested to
ensure device reliability. And because of its low gate charge
fewer external drive components are required. So you'll not
only save space and reduce cost, but your system will be more
reliable as well.

Available now!
Cut your losses and design more efficiency into your low
power systems! Contact your local Siliconix distributor.
Or call our toll-free hot line now! 1-800-554-5565, Ext. 956.
Ask for our 10 m€2 power MOSFET Design Kit.
L] L] -

¥ Siliconix

incorporated

2201 Laurelwood Road, Santa Clara, CA 95056



rugged plug-in

mplifiers

0.5 to 1000MHZ 1on $13%2....

Tough enough to meet full MIL-specs, capable of operating over a wide -55° to +100°C
temperature range, in a rugged package...that's Mini-Circuits’ new MAN-amplifier series.
The MAN-amplifier's tiny package (only 0.4 by 0.8 by 0.25 in.) requires about the same
pc board area as a TO-8 and can take tougher punishment with leads that won't break
off. Models are unconditionally stable and available covering frequency ranges 0.5 to
1000MHz, NF as low as 2.8dB, and power output as high as +15dBm.

Prices start at only $13.95, including screening, thermal shock -55°C to +100C,

fine and gross leak, and burn-in for 96 hours at 100°C under normal operating

voltage and current.

Internally the MAN ampilifiers consist of two stages, including coupling capacitors.
A designer’s delight, with all components self-contained. Just connect to a dc
supply voltage and you are ready to go.

) The new MAN-amplifiers series...
another Mini-Circuits’ price/performance
breakthrough.
FREQ.
RANGE GAIN MAX. NF DCPWR PRICE
(MHz) dB OUT/PWRt dB 12V, $ ea.
MODEL fLtofy min flatnesstt dBm (typ) mA (10-24)
MAN-1 05-500 28 10 8 45 60 1395
MAN-2 051000 19 15 7 6.0 85 15.95
MAN-ILN  05-500 28 10 8 28 60 1595
OMAN-THLN  10-500 10 08 15 37 70 1595
*MAN-IAD 5500 16 05 6 72 85 2495
ttMidband 10f_ to fu/g,iO.SdB tldB Gain Compression ~ {Case Height 0.3 In.

Max input power (no damage)+15dBm, VSWR in/out 1.8:1 max.
*Active Directivity (difference between reverse and forward gain) 30 dB typ

finding new ways ...
setting higher standards

[ Mini-Circuits

A Division of Scientific Components Corporation

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156
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incredible!

/

SPDT swi de to GHZ with built-in driver

Truly incredible...a superfast 3nsec GaAs SPDT reflective SPECIFICATIONS
switch with a built-in driver for only $19.95. So why bother YSW-2-50DR e By
designing and building a driver interface to further complicate ‘ 3
your subsystem and take added space when you can specify EEHEN Dk D R) 09 1.3 14
Mini-Circuits' YSW-2-50DR? S s . = =
} ! 1dB compression, typ 20 20 24
Check the outstanding performance specs of the rugged (dBm @ in port)
device, housed in a tiny plastic case, over a -55° to +85° C RF(r']'(')"g;r;”:Xec)’Bm 22 22 26
span. Unit-to-unit repeatability for insertion loss is 3-sigma VSWR (on), typ
guaranteed, which means less than 15 of a 10,000-unit Video breakthrough
production run will come close to the spec limit. Available for o RF, typ (mV p-p)
; ; ; ; ; Rise/Fall time, typ (nsec)
immediate delivery in tape-and-reel format for automatic
placement equipment. *typ isolation at 5MHz is 80dB and decreases
5dB/octave from 5-1000 MHz
finding new ways
setting higher standards

- - - -
Mini-Circuits
WE ACCEPT AMERICAN EXPRESS

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 Telexes: 6852844 or 620156
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SPECIAL REPORT
Cache design 136

Most high-performance systems can benefit from cache memory.
However, designing one isn't trivial; to avoid wasting your
precious cash, you need to know how and why the cache works.
—Michael C Markowitz, Associate Editor

DESIGN FEATURES

Designers’ guide to subranging 155
A /D converters—Part 2

Part 1 of this 3-part series on subranging A/D converters covered

On the cover: Empower your system s ; Xt -
to set new performance scores by incor- the architectures and operatlon of these spec1ahzed devices. Part

porating cache memory into your de- 2 continues with a discussion of their critical dynamic parameters

sign. Serving as a buffer to the main
memory, cache memory can speed your
average memory-access time to as fast
as 10 to 25 nsec. See our Special Report
on pg 136. (Photo courtesy Texas Instru- Design a dlgltal synchronizcr 169

menis fnc) with a low metastable-failure rate

and specifications.—Ray K Ushani, Datel Inc

When you're attempting to synchronize asynchronous data to a
system clock, don’t let metastability ruin your design. Carefully
considering this problem during the design phase can save you
headaches down the line.—Steven R Masteller, Allied-Signal
Aerospace, Bendix Engine Controls Div

TECHNOLOGY UPDATES

Digital-paper storage: Flexible optical 77
media boost data density

If you need to store data by the
terabyte, watch for digital paper. At W
one-half cent per megabyte, it may o, Lo
become the archival medium of the Next Gentury
nineties.—Chris Terry,

Associate Editor

Continued on page 7
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Lattice

Semiconductor
Corporation

5555 Northeast Moore Court » Hillsboro, Oregon 97124

Leader in E2CMOS PLDs."

Copyright © 1991, Lattice Semiconductor Corporation. GAL and EXCMOS are registered trademarks of Lattice Semiconductor Corporation.

Circle No. 36 for Literature

EDN April 25, 1991



Continued from page 5

Magazine
Edifion
April 25, 1991

VP/Publisher
Peter D Coley

Associate Publisher
Mark Holdreith

VP/Editor/Editorial Director
Jonathan Titus
Managing Editor
Joan Morrow Lynch
Assistant Managing Editor
Christine McElvenny
Special Projects
Gary Legg
Home Office Editorial Staff
275 Washington St, Newton, MA 02158
(617) 964-3030

Tom Ormond, Senior Editor
Charles Small, Senior Editor
Jay Fraser, Associate Editor
John A Gallant, Associate Editor
Michael C Markowitz, Associate Editor
Dave Pryce, Associate Editor
Carl Quesnel, Associate Editor
Susan Rose, Associate Editor
Julie Anne Schofield, Associate Editor
Dan Strassberg, Associate Editor
Chris Terry, Associate Editor
Helen McElwee, Senior Copy Editor
James P Leonard, Copy Editor
Gabriella A Fodor, Production Editor
Brian J Tobey, Production Editor
Editorial Field Offices
Steven H Leibson, Senior Regional Editor
Boulder, CO: (303) 494-2233
Doug Conner, Regional Editor
Atascadero, CA: (805) 461-9669
J D Mosley, Regional Editor
Arlington, TX: (817) 465-4961
Richard A Quinnell, Regional Editor
Aptos, CA: (408) 685-8028
Anne Watson Swager, Regional Editor
Wynnewood, PA: (215) 645-0544
Maury Wright, Regional Editor
San Diego, CA: (619) 748-6785
Brian Kerridge, European Editor
(508) 28435
22 Mill Rd, Loddon
Norwich, NR14 6DR, UK
Contributing Editors
Robert Pease, Don Powers,
David Shear, Bill Travis
Editorial Coordinator
Kathy Leonard
Editorial Services
Helen Benedict
Art Staff
Ken Racicot, Senior Art Director
Chinsoo Chung, Associate Art Director
Cathy Madigan, Staff Artist
Production/Manufacturing Staff
Andrew A Jantz, Production Supervisor
Sandy Wucinich, Production Manager
Melissa Carman, Production Assistant
Diane Malone, Composition
Director of Art Department
Robert L Fernandez
Norman Graf, Associate
VP/Production/Manufacturing
Wayne Hulitzky
Director of Production/Manufacturing
John R Sanders
Business Director
Deborah Virtue
Marketing Communications
Anne Foley, Promotion Manager
Pam Winch, Promotion Assistant

TECHNOLOGY UPDATES (CON’T)

The IEEE-488.2 standard: IEEE-488.2 91
products are just now appearing

Long on promise, short on delivery, the IEEE-488.2 standard
may one day reduce the work of writing test-system programs.
But that day hasn’t arrived just yet.—Steven H Leibson, Senior
Regional Editor

ATE pin electronics: Versatile ICs 109
reach beyond ATE systems

IC manufacturers have developed pin-electronic circuits that
serve as building blocks for ATE systems. But these ICs aren’t
limited to ATE applications.—Doug Conner, Regional Editor

EDITORS’> CHOICE
CAE router 121

PRODUCT UPDATES

Continuous-time programmable filter 122
X-Window package 124
Microcontroller family 128
Fast ADC with S/H amplifier 130

NEW PRODUCTS

Gomponents & Power Suppliesi. . . < .oie o s s 6 190
CAE & Software Development Tools . . . . . . .. .. .197
Inregratedi@ircuits SRS EEE S SN e e 2.0 3
Test & Measurement Instruments . ¢ e . oot s 0208
Compnuterst& Peripherals S50 ¢ JE8 o Lr oo et Sae . 213

DEPARTMENTS

T o R e e e Pl Tl i o 7
Signals 8cpNoiser. 1. 5. o TR R s A 3
ASKEEDNE: @ & 5 ¢ 5 e o e oom o i e i A
Calendar: = 5 i v & a's v 5l ale e wih el Ao 9 s e e 2 DO
Baitoralval. o o < e L e e 7
Desipnildeas - s e At aEs S SR i e D
TAErature = s cie & & s o hocs e o ol lahs ot w e e e 2
Business/CorporateiStaft . =t T 05 o0 el s e s 206
Professional Assuesi. o=, sl i i ol s e e 220
CarceriOpportunities oo ¢ Lt cha it 1l o v G o 233
EDN’s International Advertisers Index. . . . . . . . . .239

Cahners Publishing Company, A Division of Reed Publishing USA ] Specialized Business
Magazines for Building & Construction [] Research [J] Technology [ Electronics [ Computing
1 Printing ] Publishing (] Health Care ] Foodservice [} Packaging '] Environmental
Engineering [} Manufacturing [] Entertainment [/ Home Furnishings [ and Interior Design.
Specialized Consumer Magazines for Child Care [] Boating [ and Wedding Planning.

EDN April 25, 1991




THE SHOCKING
N REASON THE
Bl TELECOMMUNICATIONS

INDUSTRY
TURNED TD
OMRON.




Recently, the telecommunications industry needed a new breed of low-signal relay —
a relay that could withstand a shocking 2,500 volts, almost double the present standard,
yet small enough for dense PCB mounting. They turned to Omron.

Omron responded with the GBI relay. It not only withstands a 25KV surge between
coil and contacts, its footprint is almost 40% smaller than the previous standard. The
G6N is the latest product to join Omron’s family of low-signal relays for telecommuni-
cations, computer peripherals, office automation and more.

Why did the telecom industry turn to Omron? Because we not only have the broadest

line of relays, switches and photomicrosensors in the industry, we also have a proven

track record of innovation. Last year alone, we invested over $170 million in R&D,

employed over 1,000 R&D engineers and introduced nearly 100 new products. The tele-
com industry was also impressed with our highly-automated manufacturing systems,
which enable us to provide products of consistent quality in high volumes. The G8N, for
example, undergoes 100% automated inspection on 13 critical performance parameters.

With more than 90 affiliates and subsidiaries, 1,500 sales locations and 17,000
employees worldwide, Omron also met the telecom industry’s need to provide product
and service support around the globe.

Omron’s ability to meet the rigorous demands of the telecom industry may come as a
shock to some people. But it effectively demonstrates our ability to meet the control
demands of any industry, both now and in the future.
For complete information Om RO » ©Omn our broad line of con-
trol components, call us at WE “I"[ "“ Hl""“ I" l:“"""". 1-800-82-OMROIXN.
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Fasle#i ':ngh Density

CMOS PLDs
At15ns

10

Because Speed
Wl Stop

PALCEI6V8H-10

-

Fast Universal
CMOS PLD Family
At10ns

PALI6LB-5
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PALIGLE-4 < I

FastestTIL
Bipolar PLD
At4.5ns
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Is Everything,
At Nothing.

Whatever kind of PLD you need,
the fastest comes from AMD.

Wed love it if all our work amounted to “zero.” As in
zero delay. And we're not far off.

Not surprising—because AMD invented the PAL®
device. That's why we know programmables better.
And offer you the most choices of the best devices.

Say you want speed, but can't sacrifice density.
Don't. Use our new MACH™ products (Macro Array
CMOS High-density) that give you up to 3600
gates and 15ns performance. They're two to three
times faster than the competition and cost 40% less.

For more speed, along with low power consump-
tion, try our new 10- and 15-nanosecond CMOS
PLDs. Use our 16V8-10s and 20V8-10s anywhere
you'd use a GAL*device. Or choose the ever-
popular AMD-invented 22V10, at 15ns.

Faster still are our seventh generation bipolar
PAL devices. Complete families of 16L.8-5s, 20L8-5s,
and the 22V10-10s. And for real speed freaks, were
now shipping a 4.5ns bipolar PAL device—the
world's fastest TTL programmable logic.

Along with all this speed, we're providing
equally fast delivery. In quantity. In fact, we deliver
more programmable logic devices than all our
competitors combined.

For details, call AMD now at 1-800-222-9323.
And let nothing stand between you and your need

for speed.
n

Advanced Micro Devices

901 Thompson Place. PO. Box 3453, Sunnyvale, CA 94088 © 1991 Advanced Micro Devices, Inc.
MACH is a trademark and PAL is a registered trademark of Advanced Micro Devices.
GAL is a registered trademark of Lattice Semiconductor.
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Motorolas In Real

© 1990 Motorola, Inc. Motorola Computer Group is a member of Motorola’s General Systems Sector. VMEexec is a trademark of Motorola, Inc. All other product or brand names mentioned are trademarks or registered trademarks of

their respective holders.

Malcolm
Baldrige
National
lQualltY
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-lime, Big-lime.

ne glance at the full array

of options Motorola offers in

real-time, and you'll see why

it's become the developer’s
platform of choice. For both target
and host environments, no other
single vendor has anything like it.

One reason is our long-time
experience with real-time technology,
beginning with our
pioneering work back
in 1980. Another is the
broad spectrum of our
product line, which
includes ICs, boards,
systems, and software.
In short, Motorola has
everything you need to build real-
time applications ranging from simu-
lation to industrial automation to
imaging and more.

Yet another reason to choose
Motorola is our unending commit-
ment to open standards. Our real-time
platform gives you standards-based
choices at various levels of inte-
gration. The centerpiece of this non-
proprietary approach is VMEexec"
our wide-open, totally integrated
development environment. VMEexec
allows you to use standard UNIX*
interfaces to write a single set of appli-
cation code, and then reuse it for
other projects. Better still, you can
combine any software product that
conforms to these standards. VMEexec
includes a high-performance real-
time executive, a strong run-time
connection to UNIX-based systems,
flexible and efficient real-time I/O and
file systems, as well as powerful
development and debug capabilities.
And because VMEexec is integrated
with the hardware, you can begin

EDN April 25, 1991

software development even
before the hardware is available.

If you're thinking about
real-time, you should be think-
ing about time to market, and
that’s all the more reason to
think Motorola. Especially
when you consider that we can
help speed product integration
by serving as a single source
for boards, software and
systems. Add to that the
industry’s best applications
expertise and design support,
ranging from small embedded
control systems to multi-processor
simulation. Then factor in Six
Sigma quality control. And remember
that Motorola gives you the indus-
try’s only true migration path from

Right now, Motorola real-time systems are hard at work
in critical applications worldwide.

CISC to RISC in both the develop-
ment and run-time environments.

Give us a call today at 1-800-
624-8999,ext. 230, and put the real-
time resources of Motorola on your
side. We think you'll find the benefits
are very big, and very real.

Ve Do Real-Time Full-Time.

S

t Motorola, extends all the way to as for development.
A we've dedi- the end-user. Today,you | Several human inter-
e cated an entire | canuse VMEexectoport | faces are available for
division solely to real- UNIX applicationstoan | UNIX, including Motif,

time development
systems. Our real-time
system architecture
begins at the micro-
processor level in either
CISC or RISC, and

SVID-compliant (and
soon, POSIX-compliant)
real-time environment,
and vice versa. And they
can be used for run-
time capabilities as well

X.11 and DeltaWINDOWS™
As for networking,
Motorola supports all
popular protocols,
including TCP/IP, NFS,
SNA, OSI, and X400.
We also offer database
and CASE tools, and

INTEGRATED REAL-TIME PLATFORM

you can work in C,
LISP, FORTRAN, ADA,

BASIC, COBOL, and

PASCAL. Putitall
together, and you will
discover only one com-

pany gives you the full
story on real-time, and

that's Motorola.

@ MOTOROLA
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THANKS TO OUR HIGH
OF A NEW DAY IN USES

Until now, there’s been

no volume supplier of the
leading-edge 256K CMOS
EEPROM, so supplies have
been short.

Samsung has changed

all that. We're producing

SAMSUNG'S CMOS EEPROMs

Part Organization  Type Fastest  Feature

Number Speed

KM28C256 32Kx8 Parallel 150 Data polling,
toggle bit,
64 page mode
KM28C64 8Kx8 Parallel 200 Data polling,
52 page mode
KM28C65  8Kx8 Parallel 200 Data polling,
ready/busy
KM28C16 2Kx8 Parallel 150 Data polling,

52 page mode

KM28C17 2Kx8 Parallel 150 Data polling,
ready/busy
KM93C06  16x16  Serial - —_
KM93C07 16x16 Senal Write protect,
gelf-timed
programming
KM93C46 64x16 Serial - Write protect,
self-timed
programnung
are available. Al parts offered
al). 256K Industrial avaiable

Industrial grade versions of all produ
in both DIP and PLCC (SOIC
Q4 1990, other parts all avadlable now

extremely high volumes, and
as you can see, all kinds of
new ways to use the part are
turning up.

Large-memory cellular
phones, and ...well, we're

sure you'll think of many

other interesting things to do
with them.

Also new from Samsung
are parts proven for indus-
trial temperature ranges,

Wl’llCh means you can use

them in robotics, automotive




VOLUMES, IT'S THE DAWN
FOR 256K EEPROMs.

)

)

)

/|

M

applications, industrial
control and related areas.

Our 256K parts boast a
fast, 5 millisecond/page write
time. This gives you an
effective byte write time
(including erase cycle) of just
78 microseconds. And the
entire chip can be rewritten
in only 2.5 seconds.

What all these things
represent is a broad-based
commitment at Samsung to
EEPROMs. We also offer
CMOS 64K and 16K parts, a
variety of serial EEPROMs,
and forthcoming higher-
density serial parts.

Surface mount pack-
aging is available across the
entire line.

Request a comprehensive
Samsung EEPROM Quality
Kit, including samples, by
calling 1-800-669-5400 or
408-954-7229 now. Or write
to EEPROM Marketing,
Samsung Semiconductor,
3725 No. First St., San Jose,
CA 95134.

And start planning your

oWwn new uses.

u
SAMSUNG

® Semiconductor

© Samosung Semiconductor, Inc., 1990.
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New Albany, Indiana USA - Sacramento, California USA - Cumbernauld, Scotland UK - Singapore
SAMTEC, INC. « P.O. Box 1147 « New Albany, IN 47151-1147 USA « Phone 812-944-6733 * Fax 812-948-5047 « TWX 810-540-4095 » Telex 333-918
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NEWS BREAKS

EDITED BY SUSAN ROSE

SOFTWARE FINDS FAULTS AND CREATES TEST PATTERNS

CX-Test from Crosscheck Technology Inc provides a method of embedding test
electronics onto an ASIC. The software creates test patterns and provides fault
analysis using such manufacturing defects as bridging and open transistors in addi-
tion to the standard stuck-at faults. According to your vote (EDN, January 3, 1991,
pg 41), it was the most innovative test and measurement product of last year. The
software’s embedded circuitry acts as a bed-of-nails tester to ensure high fault
coverage for integrated circuits. The technology is available in arrays from LSI Logic
(EDN, March 14, 1991, pg 18). The technology presents four design limitations: you
must provide initialization and functional vectors; the circuit can’t rely on stored
charge at any node; you can’t use internal free-running oscillators; and you must
reserve four pins for the test bus.

The software accepts netlists and functional simulation patterns in Verilog or LSI
Logic’s Lsim format and creates patterns for synchronous and asynchronous designs
and for circuits containing ROM and RAM. To run, the software requires at least
3RM bytes of memory on Sun-3 and Sun-4 workstations. Cost depends on your
configuration and ranges from $25,000 to $50,000. The software is currently avail-
able in LSI Logic design centers and will be available to ASIC designers in the fall.
Crosscheck Technology Inc, San Jose, CA, (408) 432-9200, FAX (408) 432-0907. LSI
Logic, Milpitas, CA, (408) 433-4554, FAX (408) 433-7241.—Michael C Markowitz

ASIC FOUNDRY SPINS OFF DESIGN-TOOL GROUP

In a move to make its design tools less proprietary, VLSI Technology Inc has spun
off its design-tool business unit and made it a separate company. The new company,
Compass Design Automation, will take the existing products and develop them for
other vendors’ ASIC processes and alternative CAE environments. Compass began
its operations with 160 employees from the parent company. Compass Design Auto-
mation, San Jose, CA, (408) 433-4880, FAX (408) 434-7820. VLSI Technology, San
Jose, CA, (408) 434-7726, FAX (408) 434-7931.—Steven H Leibson

486-BASED COMPUTER CACHE USES UNUSUAL ARCHITECTURE

Mosel’s Simulcache consists of the MS441 cache controller and MS443 intelligent
dual-port memory chips for 486-based systems. The chip set provides a concurrent
write-back cache for 80486 wPs. Unlike other write-back schemes, these devices
don’t connect in parallel with main memory on the CPU bus. Instead, the dual-port
devices fit between the CPU and the rest of memory, including memory-mapped I/0
ports.

The controller absorbs CPU memory transactions and reorders them to meet the
system’s needs. It provides burst read and write between the CPU and cache, allows
direct access between CPU and noncache memory, and handles read misses by simul-
taneously passing data to the CPU while updating the cache. The intelligent memo-
ries use an internal 128-bit memory bus, support 4-word bursts with 8-nsec access
times, and offer 2-way set associativity. Samples of both devices will be available
in the second quarter of 1991 with production slated for midyear. The cache control-
ler costs $65 and the intelligent memories cost $9 (10,000). Mosel, Sunnyvale, CA,
(408) 733-4556, FAX (408) 733-2271.—Richard A Quinnell
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NEWS BREAKS

IC MULTIPLIES AND DIVIDES ACCURATELY

The $10.55 AD734 from Analog Devices Inc is a high-accuracy, low-distortion
analog multiplier/divider. The device performs the mathematical function W=XY/l,
where X, Y, and U are fully differential, analog-input signals. Operating with a
small-signal and full-power bandwidth of 10 MHz, the device exhibits a slew rate
of 450V /usec, a S/N ratio of 94 dB, and a guaranteed conversion accuracy of 0.25%
for high-grade devices. As a 4-quadrant multiplier, the IC can function as an oscilla-
tor, filter, or voltage-controlled amplifier. When connected as a 2-quadrant divider,
the device can function as an AGC amplifier or an rms-to-dc converter. In multiplier
mode, the denominator voltage U can be supplied internally from a 10V buried zener
reference. Analog Devices Inc, Norwood, MA, (617) 329-4700, FAX (817) 326-8703.
—Anne Watson Swager

123-BIT, 10M-SAMPLE/SEC ADC MODULE RUNS ON =8V

The CLC922 ADC module from Comlinear Corp works in systems that need to
perform 12-bit, 10M-sample/sec A/D conversions but have limited power supplies.
The module incorporates an input amplifier, a low-jitter track-and-hold section, an
onboard voltage reference, a 12-bit quantizer with error correction, and output
latches. The device uses =5V power supplies and consumes 4.1W. Guaranteed specs
include a S/N ratio of 65 dB min, THD of —63 dB at 404 kHz and —57 dB at 4.996
MHz, 1-LSB-max differential nonlinearity, and no missing codes. The device also has
a spurious-free signal ratio of 60 dB min. (This rating measures a converter’s clean
dynamic range.) Industrial and military versions of the module cost $470 and $1565
(100), respectively.

The company’s CLCO925B uses the same low-power circuits, but requires a 15V
power supply in addition to the =5V supplies. The additional power-supply voltage
increases the module’s power consumption to 4.2W. Industrial and military versions
cost $449 and $1490 (100), respectively. Comlinear Corp, Fort Collins, CO, (303)
226-0500, FAX (303) RR6-0564.—Steven H Leibson

DESIGN AUTOMATION CONFERENCE EXPANDS PROGRAM

This year the Design Automation Conference takes place at the San Francisco
Moscone Center on June 17 to 21. Targeting CAD tool users, developers, and manag-
ers, the conference has evolved over the years from a strictly technical conference
to a combination of technical presentations and product exhibits. More than 130
exhibitors will demonstrate their tools, and more than 64 of the exhibitors will
give technical presentations. In addition, more than 40 technical conference sessions
and seven tutorials are scheduled.

The conference program includes two industry-oriented panels on June 18. The
first panel, ‘‘Global Strategies For Electronic Design,’” focuses on the interde-
pendency of design-automation, and ASIC and systems companies, and their impact
on global competition in the 1990s. The second panel, ‘‘Implementing the vision:
Electronic design in the 1990s,” will focus on the broader needs of system design.

You can obtain a free pass to the first day of the exhibits by registering before
May 17. After May 17 registration is $20. One-day passes for technical sessions,
including the panels, are $75. For more information, call MP Associates, (800) 3&1-
4573 or (303) 530-4333, FAX (303) 530-4334.—Doug Conner
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Faster circuits for faster systems: Here’s the good book.
The 1991 Cypress Semiconductor high-performance PROMs, to 512K

Data Books are hot off the presses. densities. We'll fill your order fast.

Highlights include: e Specialty Memories. Including

¢ SPARC® RISC Microprocessors. ultra-high-speed FIFOs.

The fastest CMOS available. From ® Multichip Modules. Including SEMICONDUCTOR
embedded control to full chipsets. 32-bit space and time savers.

e Highest Speed PLDs. Broad * And much more. All in our new

selection, from standards at rocket Data Book.

speeds to functionally specialized o Call for your copy today.

systems.

o Static RAMs. Biggest selectionof 1991 Data Book Hotline:
high-speed devices, including our 1-800-952- *  Ask for Dept. C4R
10ns BICMOS 64Ks. S00-332-0300°% sk for Beg

¢ VME Bus Controllers. The space-
saving solution for a broad range of

——
processors. —
e CMOS PROMs. The broadest line of — R

| v
*1(800) 387-7599 in Canada. (32) 2-652-0270 in Europe. ©1991 Cypress F— CYPRESS

Semiconductor, 3901 North First Street, San Jose, CA 95134. Phone: ————— S
1(408) 943-2600, Telex: 821032 CYPRESS SNJ UD, TWX: 910-997-0753. —— ey SEMICONDUCTOR
SPARCisaregistered trademark of SPARC International, Inc. e -
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NEWS BREAKS

EMULATOR SUPPORTS 68302 pP

The 68302 UEM in-circuit emulator from Softaid Inc debugs Motorola’s 68302
wP-compatible systems. The $6495 device provides 256k bytes of emulation memory,
a 4k-byte-deep trace buffer, and 131,072 hardware breakpoints. You can set complex
breakpoints using the emulator’s 5-level nested-trigger specifier using a specific
sequence of events, data values, machine cycles, and address accesses. A pass counter
lets you delay the breakpoint by as many as 65,536 cycles. The source-level debugger
included with the emulator lets you trace and debug your code in its native appear-
ance using C, PL/M, or assembly language. The debugger works with the emulator’s
256-bin real-time performance analyzer, so you can optimize your software on a
function-by-function basis even when you’re programming with a high-level lan-
guage. The emulator will be available in May. Softaid Inc, Columbia, MD, (301) 964-
84585, FAX (301) 596-1852.—Steven H Leibson

HIGH-DENSITY GATE ARRAY FEATURES SPECIALIZED LIBRARY

The LCAR00K gate-array family from LSI Logic has 20,000 to 200,000 usable gates
in a 0.7-pum, 3-metal-layer CMOS. The family also has a library of more than 1000
specialized macrocells. The cells include conventional logic, MIPS and SPARC CPUs,
phase-locked loops for removing interchip system-clock skew, backplane drivers,
and differential receivers. Although the chip runs at 5V, its I/O drivers are compat-
ible with 3.3V logic. The I/O drivers also support the JTAG scan-test technique. NRE
costs start at $75,000. LSI Logic, Milpitas, CA, (408) 433-4340, FAX (408) 434-6457,
contact John Daane.—Richard A Quinnell

LOW-COST CPU CHIP EXPANDS 80486 pP FAMILY

Intel’s 80486SX, a derivative of the basic 80486 wP, is a 32-bit wP chip that can
upgrade 80386-based computer designs. The $269 (1000) chip is binary-code compat-
ible with earlier 80386- and 80486-family wP chips. The company claims 16-MIPS
performance at 20 MHz. The chip preserves the 32-bit data-bus architecture of its
parent, but lacks floating-point math. The company expects to offer a $799 device
that will supply floating-point math. For now the chips are simply basic 486 chips
with disabled and unpowered floating-point math circuits. As production volume
increases, the company will delete the floating-point math section of the 486 chip
so that the derivative chip exists as a separate device. Pinouts of the two chips are
not the same. The derivative chip is available in pin-grid-array and plastic packages.
Intel Corp,. Santa Clara, CA, (408) 987-8080.—Jon Titus

DSP CARDS OFFER FAST, 16-BIT, FIXED-POINT PROCESSING

A pair of plug-in DSP cards from Spectrum Signal Processing Inc bring the signal-
processing abilities of the Texas Instruments TMS320C50 to the IBM PC/AT bus. The
$3495 system and $2495 processor boards combine the signal-processing pP with
32k bytes of program memory and 32k bytes of data memory. You can expand both
memory areas to a maximum of 128Kk bytes. The system board includes two 16-bit
ADCs and two 16-bit DACs capable of 50-kHz conversion rates. The boards also
provide a 2.7 X 3.4-in. prototyping area for additional circuits. Loughborough Sound
Images (Loughborough, England) developed the boards. Spectrum Signal Processing
Inec, Burnaby, British Columbia, Canada, (604) 438-7266, FAX (604) 438-3046.
—Steven H Leibson
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Live Long.

Itis logical to choose the bus architecture that will vendors have expanded the range of available
deliver the greatest return on your development Multibus Il boards, systems, software and
investment, for the longest possible time. packaging products by nearly 40 percent!
m Today’s Multibus Il not only gets you to = You can explore the world of Multibus I
market quickly, with higher performance with your free copy of the new 7991
and superior reliability. But of all available Multibus Il Product Directory. Just
buses, only Multibus Il provides the per- send your business card to the MMG.
formance headroom to effectively absorb And, contact the enterprising manufac-
silicon advances through the 1990s, to pro- turers listed below for complete information on

tect your investment long into the future. Multibus Il products that will transport you into the
m During the past year Multibus Il has grown faster future. m Discover Multibus Il. Your application will
than any other open architecture. One third more live long. And you will prosper.

CONCURRENT TECHNOLOGIES
Jerry Hoffman 217-356-7004 FAX 217-356-6238
NEW! 486 CPU Board/Communications Controller

MICRO INDUSTRIES
Bill Jackson 800-446:6762 FAX 614-548-6184
NEW! 960-based RISC development board

INTEL SIEMENS AG
Call 800-548-4725 Dr. Klaus P. Killian, Germany 089 4144 5737 FAX 089 4144 5841
NEW! High integration 33 MHz 486 CPU board NEW! Scalar CPU board with Hard-Realtime Unix
MENTEC

Ralph Shaw 800:446:6762 FAX 614:548:6184

NEW!860-based SBC running UNIX System V Rel. 4 MULTIBUS MANUFACTURERS GROUP © COPYRIGHT 1991 MULTIBUS MANUFAGTURERS GROUP

P.0. BOX 6208, ALOHA, OREGON 97007, 503-696:7155
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NEWS BREAKS

HARDWARE MODELER STARTS A FAMILY

In an effort to lure more system designers into simulation, Logic Modeling Systems
will deliver a lower-priced modeler. The 68020-based LM500 and 68040-based LM1200
hardware modelers aid system simulation by allowing you to augment your software
models with actual devices configured as models. The 68020-based modeler, which
starts at $35,000, models devices with as many as 160 pins. The $87,000, 68040-based
modeler simulates 320-pin devices. Both modelers allow simulations to use multiple
hardware models, limited only by total pin count—480 signal pins total for the
68020-based modeler and {560 for the 68040-based modeler. Although its library
of models numbers 600 and includes such devices as the 1486, 29050, 68040, and
R3000A, the company estimates you can build a model for any device you need
in less than two days. Both modelers will be available by the end of June. Logic
Modeling Systems Inc, Milpitas, CA, (408) 957-5200, FAX (408) 945-9181.
—NMichael C Markowitz

AUDIO INSTRUMENTATION AMP FEATURES LOW INPUT NOISE

A distortion-cancellation network on the input of the INA103 monolithic instru-
mentation amplifier drops the device’s input-voltage noise figure to 1 nV/\/ﬁ typ
and its THD-plus-noise rating to 0.0009% (gain =100, 1 kHz). The amp’s offset voltage
is B2 wV max, and the input-offset voltage drift is 1.5 wV/°C. On-chip resistors give
the device a gain of 1 or 1000 without additional components, and an external
resistor can vary the amp’s gain from 1 to 1000. At a gain of 1000, the amp provides
a flat frequency response to approximately 20 kHz. A device packaged in a 16-pin
plastic DIP costs $4.85 (1000) and ceramic-packaged devices are also available. Burr-
Brown, Tucson, AZ, (602) 746-1111, FAX (60R) 889-1510, TWX 910-952-1111, con-
tact John Conlon.—Steven H Leibson

TRANSMISSION-LINE ANALYSIS TOOLS UPGRADED

Quantic Laboratories offers a range of transmission-line analysis tools from its
Boardscan board screener up through detailed R- and 3-D analysis using its Greenfield
products. The board screener includes signal-integrity specs such as overshoot, un-
dershoot, settling time, noise margins, time delays, and crosstalk. The analyzers’
component libraries of drivers and receivers accept Spice transistor-based device
models and behavioral models for increased simulation speed. The products are now
available unbundled so you can obtain only the tools you need. The board screener
starts at $15,000, and the analyzers start at $24,000. Quantic Laboratories Inc,
Winnipeg, Manitoba, Canada, (R04) 943-R552, FAX (R04) 957-1158.—Doug Conner

VIDEO ACCELERATOR STANDARD FEATURE FOR WORKSTATION

The SPARC-based S4000 series of color workstations from Solbourne Computer
includes accelerated 2-D graphics at no additional cost. Prices range from $11,495
for a diskless workstation with 8M bytes of RAM and a 16-in. color monitor to $22,095
for a workstation with a 400M-byte disk drive, 40M bytes of RAM, and a 19-in. color
monitor. The company’s SGARQO accelerated color-frame buffer provides the improved
graphics. The buffer can draw 530,000 2-D vectors/sec and can fill areas on the
screen at 215M pixels/sec. The workstations accept as many as three SGAR0s if you
need multiple displays. Solbourne Computer Inc, Longmont, CO, (303) 772-3400, FAX
(303) 772-3646.—Steven H Leibson
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Introducing Zilogs Smart Access Controller...
7180 intelligence and SCC communications together

] The Z80181™ SAC™ Controller is the Smart Access
Controller™ that combines two powerful standards. You get Zilog’s industry
standard SCC™ controller for datacom connectivity together with the popular

7180 CMOS controller. And all that utility comes with the user-friendly
- 780" code CPU compatible software.

High integration. High performance. Smart communicator.

The Superintegration™ SAC Controller packs the popular high per-
formance Z180 architecture into a new cell suitable for many datacom and
peripheral control applications. You get the SCC single-channel commu-
nication cell with two additional UARTS, a 4 x 8-bit counter timer (CTC)
and onboard 16-bit1/0. The SAC Controller runs at 10 MHz and drives
fast serial communications at 2.5 Mbits /sec. With the reduced 3 cycles per

instruction, the SAC Controller gives you Z80 code performance 25%
. faster. That makes the SAC Controller the highest performance, low
- power embedded controller around.

The best cost/performance of any embedded controller out there.
Whatever your application — data communications, modems,

FAXS, printers, terminals, industrial controls — the SAC Controller

combination gives you the best cost/performance ratio. Everything

. you need for your system is on the chip. The SAC Controller brings you

- all the advantages of Zilog's Superintegration technology. Off-the-

shelf and backed by our solid reputation for quality and reliability.

To find out more about the SAC Controller, or any of Zilog's rapidly
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.

ight pduct. t price. Right away. VAR

ZILOG SALES OFFICES: CA (408) 370-8120, (714) 838-7800, (818) 707-2160, CO (303) 494-2905, FL (813 ) 585-2533, GA (404) 448-9370, IL (312) 517-8080, NH (603 ) 888-8590, MN (612) 831-7611,
NJ (201) 382-5700, OH (216) 447-1480, PA (215) 653-0230, TX (214) 987-9987, WA (206) 523-3591, CANADA Toronto (416) 673-0634, UNITED KINGDOM Maidenhead (44) (628) 39200, W. GERMANY
Munich (49) (89) 672045, 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 Electronics, Hall-Mark Electronics, JAN Devices, Inc., Schweber Electronics, Vargas Electronics, Western Microtechnology, CANADA Future Electronics, SEMAD, LATIN
AMERICA Argentina— Yel.-(1) 46- 2211, Brazil — Digibyte (011) 581-1945, Semiconductores Profesionales (5) 536-1312.
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ULTRA-REL

the world's largest selection
H00Hz to bGHz from $249

Over 200 off-the-shelf models, from low-cost rugged industrial to Hi-Rel military/space approved types,

with LO power level requirements from -4dBm to +27dBm. We offer this wide variety

of models, up to 5GHz, to allow you to select exactly what you need...

pin, surface-mount, TO-8, flatpack, and connector package types, the specific frequency

range your design involves, the optimum LO drive level, and a host of special types.

And, exclusively from Mini-Circuits,

ULTRA-REL™ mixers with a

five-year guarantee

and specification limits

held to 4.5 sigma for

unprecedented

unit-to-unit repeatability.
Choose mixers with low

LO drive, low noise, load

insensitive, quadrature mixer/

modulators, plus a large number of

MIL-mixer types tested to

MIL-M-28837/A, and TX screened.
For the most comprehensive

computer characterization of mixers

(isolation, conversion loss, intermod,

and VSWR vs frequency), call or write

your closest Mini-Circuits’ rep or

distributor or our office

for a free copy of our

RF-IF Signal Processing

Handbook, Vol. 1/2.

finding new ways....
setting higher standards

| - = -
Mini-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
WE ACCEPT AMERICAN EXPRESS

P
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Your Formula for

Introducing nX: Oki’s

performance-

packed family of MCUs

he Oki nX equation

for next-generation

microcontrollers

quickly adds up to
a lot of pluses.

Take our 65000 Series, for
example. With a 400-ns cycle
time at 10 MHz, these speed-
enhanced 8-bit MCUSs boost
performance up to 40% over
current 80C51-based devices.
Add a variety of on-chip fea-
tures — A/Ds, I/0O lines, PWMs,
counters, timers, up to 16K
bytes ROM and 384 bytes
RAM —and you’ll see how nX
equals a tremendous range of
cost-effective 8-bit solutions.

Then there’s our 66000

Series of 8/16-bit MCUs, provid-

ing a migration path between
current 8-bit and new 16-bit
devices. And offering even

higher levels of integration and

memory. Pluses include 8-bit

external data bus with 16-bit
internal address, up to 68 I/O
lines, a 400-ns cycle time at
10 MHz, and up to 32K bytes
ROM and 1K byte RAM.

For blazing speed and full
16-bit implementation, explore
the high-performance features
of our 67000 Series: 200-ns
cycle time at 10 MHz, 56 I/O
lines, three 16-bit and two 8-bit
timers, and more.

But the addition doesn’t
stop here. Figure in one-time
programmable (OTP) versions.
A variety of pinouts and pack-
ages. And comprehensive de-
velopment tools —assemblers,
compilers, and translators.

Plus there’s one last num-
ber to consider in the nX for-
mula: 1-800-OKI-11NX. Call
now and let us bring you up to
speed on the nX generation of
faster MCUs — from OKki.

Transforming technology into customer solutions
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Faster MCUs

T &\3\{%@«8’

65511  321/0s, 2x8-bit timers, 4KB 128B 40-DIP

watchdog timer, serial I/0 44-PLCC/QFP
65512/ 321/0s, 3x8-bit timers, 8KB 128B 40-DIP :
65P512 1x16-bit timers, serial 1/0 44-PLCC/QFP £
3 65513/ Same as 65512 with 24 8KB 128B 64-SDIP/QFP - f
65P513 additional I/0s 68-PLCC

65524/ Same as 65512 with 2x8-bit 16KB 3848 M-g?lP/QFP

65P524 PWM, 8-bit /D, additional 68-PLCC
3 OKI
66201/ » 48 1/0s 16KB 512B 64-SDIP/QFP s

Se001) - bty 16K 5128 G4.5DPQFP 1
« 4x16-bit timers -
66P207 « 2x16-bit PWM 68-PLCC ﬁ/ SermcondUCtOr
66301/ « Serial interface 32KB 1KB  64-SDIP/QFP
66P301 « Transition detector 68-PLCC
By o o 1, R RS CA Irvine 714/752-1843, Tarzana 818/774-9091, San Jose 408/244-9666 FL Boca Raton 407/394-6099
interface ; GA Norcross 404/448-7111 IL Rolling Meadows 708/870-1400 MA Stoneham 617/279-0293 MI Livonia 313/464-7200
67620/ 56 1/0s, 3x16-bit timers 16KB 512B 64-SDIP/QFP NC Morrisville 919/469-2395 NY Poughkeepsie 914/473-8044 PA Horsham 215/674-9511 TX Richardson 214/690-6868
67P620 2x8 bit timers, serial interface 68-PLCC
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It takes experlence to handle both

limpness an

Small, lightweight, flexible--these are the
requirements we meet often. But “/imp as a noodle?” An
appetizing challenge.

Texas Instruments came to us for a complete
interconnect system for a gyroscope controlled guidance
system. dppllca ion-engineered to extremely demanding
weight and space requirements, this dynamic system also

must endure constant flexing.

This ultra flexible hamess for Texas
Instruments terminates Nano Strip
and Micro-D connectors to

43 conauctors, 32 to 40 AWG.

d flexibility.

At Precision Interconnect, we're working every day
to meet requirements like these. We manufacture
microminiature cables with conductors as small as 42
AWG and terminate them to our standard line of Micro-D
and linear strip connectors with .050"(1.27mm) centerline
spacing. Custom and nano strip connectors with
025"(.64mm) spacing can also be assembled.

Our expertise, increasing with each unique problem
we solve, ensures that all critical comBonents of your
interconnect system are designed in, built in, and tested.
We begin by discussing your specific interconnect system

.

Maybe over lunch?
PRECISION
INTERCONNECT

16640 S.W. 72nd Avenue
Portland, OR 97224
(503)620-9400

Offices in San Francisco, Dallas,

CIRCLE NO. 106 Wilmington, Dusseldorf and Tokyo



RITTAL Is Going
To Change The Way You Think
About Enclosures.

The PS 4000 is just one of over
3000 RITTAL solutions. See what
the perfect enclosure system can
do for you. Call 1-800-4PS 4000
for free RITTAL literature. You'll
change the way you think about
enclosures, forever.

E-Coat
protection

‘ Strong 9-fold steel
Foamed-on frame construction
seamless gasketing § =

RITTAL Corporation

P 0. Box 1284

3100 Upper Valley Pike

Springfield, OH 45504

Phone: (513) 399-0500
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Extraordmary disc drives
require extraordmary parts.
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Seagate and the Seagate logo are registered trademarks of Seagate Technology, Inc

© 1991, Seagate Technology, Inc
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Today’s disc drives are smaller insize ~ designing and manufacturing most of the
and larger in capacity than ever before due ~ components ourselves—a concept called
to advances in component technology. By vertical integration— we can control the

technology, cost, availability and quality of
these critical parts.

O G Y Technically speaking, no one builds more
advanced thin-film discs and recording heads
than Seagate. These core technologies help
us put 3 gigabytes of storage in a box the size
of a toaster. And because we design-our own
components, we can bring our new products
to market faster.

Of course, a key consideration in build-
ing our own parts is the cost. By controlling
o~ the manufacturing process

down to the component
level, we can have a signif-
icant impact on the cost of
our finished products. The
end-result is a better value for the customer
without sacrificing quality or performance.

In terms of availability, it’s important to
know that Seagate shipped over 7 million disc
drives last year alone. With volumes like
these, building our own components helps us
avoid the parts shortages that often plague
other disc drive manufacturers.

Most importantly, vertical integration al-
lows us to maximize the quality of every com-
ponent we produce. With the industry’s most
advanced equipment and testing techniques,
we consistently turn out components and fin-
ished products that are beyond reproach.
Obviously, it takes an extraordinary capi-
tal investment to pursue this strategy. But the

| disc drive companies who control their crit-
ical component production will be better able
to control their own destinies, as well as those
of their customers.

For more information on our complete

| line of high-performance disc storage prod-
ucts, contact your authorized Seagate dis-
tributor. Or call Seagate at 800-468-DISC,

or 408-438-6550.

R~ &P Seagate

The first name in disc drives
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~ecite

OrCAD has introduced the greatest product
upgrade in its history. Memory limits, design
restrictions, even boundaries between products
are all disappearing.

For years, OrCAD’s competitors have been play-
ing a game of catch-up. With the introduction of
Release IV, the race is over. No one will match
our price/performance ratio on these features:

e Schematic Parts Library has been increased to
over 20,000 unique library parts

e Digital Simulation process has been speeded
up by an order of magnitude

¢ Printed Circuit Board Layout package offers
autoplacement and autorouting at no extra
charge

e Expanded memory capabilities

" te Clezwo
Schematic Schematic
Updat
e Arnotate
Fietd | o S9ISGE
Contents Plot to
IGES
fiicy i Cross Produce Chheck
L Reference Parts Electrical
geesca arts List Rules
Library Show
Schematic Print Plot
e Parts Structure tic Schematic
eary .

Best of all, OrCAD introduces ESP

ESP is a graphical environment designed specifi-
cally for the electronic designer. Software tools
appropriate for different stages in the design
process are now linked together to form a seam-
less flow of information. This easy-to-use frame-
work relieves the designer of time consuming
tasks and the inconvenience of moving from one
tool set to another. You can now spend more
time productively designing.

For more information. . .

You need to know more about Release IV and all
of the benefits OrCAD has to offer. Call the tele-
phone number below and we’ll send you a free
demonstration disk.

OrCAD &

1T
More designs from more designers

For more information, call (503) 690-9881

or write to OrCAD Sales Department, 3175 N.W. Aloclek Drive, Hillsboro, Oregon, 97124
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SIGNALS & NOISE

Questions about
PLL article

I'd like to comment about the arti-
cle, “Technique eases design of
phase-locked loops” (EDN, August
20, 1990, pg 141). I appreciate see-
ing this subject published.

However, I found two weak areas
in the article. The first area in-
volves the included C-language list-
ings, Listing B-Key routines used
i optimizing PLLs based on the
4046 IC. When including source
code, sparse commenting and the
inclusion of calls to subroutines not
included in the listing only add to
a reader’s difficulty in understand-
ing the code. I refer to the subrou-
tine calls, components() and
scan2(). What does “components”
do for the program? If it is to read
component values, then which com-
ponents?

Also related to the listing prob-
lem is the vagueness of program

execution. Which subroutine is exe-
cuted first, last? In my opinion, had
Fred Salvatti omitted the C-code
listings, he would not have hindered
the technical quality of the article.
The second area with which I'm
concerned involves the last para-
graph. “You can obtain...the pro-
gram...for $§19.95. Send your re-
quest to the author.” Surely the
cost of a 5%-in. floppy disk cannot
be as high as $20.00. It appears that
Fred Salvatti intends to make a
profit, small as it may be. That be-
ing the case, wouldn’t this work
classify as an advertisement, and if
so, should you not charge the
author for advertising space? One
might infer that EDN employed un-
fair discriminatory advertising
practice.
Glenn T Inn
Engineering Manager
Sera Solar Corp
Palo Alto, CA

(The author’s reply: I'm sorry that
Glenn Inn takes offense at the in-
complete listing of my program in
my article (EDN, August 17, 1990,
pg 141). The program is too long
to be printed in its entirety. I'm sure
the editors did their best to give the
readers the maximum amount of
information in the space available.

Concerning Glenn’s first ques-
tion: What does “components()” do?
Components() is the function that
displays the 4046 menu. In answer
to Glenn’s second question, scan2()
18 the function that responds to se-
lections from the 4,046 menu.

As to my making a profit, my
time is worth more than $25 an
howr. It takes me about an hour to
copy the program to a disk, test the
disk for correct operation, write a
personal letter explaining some-
thing about the program, package
the disk, address the package, and
finally go to the post office to mail

DELTEM™ PLASTIC HEAT

EG&G Wakefield Engineering DELTEM™
(Patent pending) plastic heat sinks offer low-cost

solutions for excessive junction temperatures in
microprocessors, ASICs, and cache memory
devices. DELTEM™ heat sinks for PQFPs and
PLCCs are manufactured from a thermally
enhanced polymer specially compounded by
EG&G Wakefield Engineering to solve unique
heat dissipation problems of plastic IC packages.

Reduced TCE Mismatch

Improved material compatibility to reduce case-
to-sink Thermal Coefficient of Expansion (TCE)
mismatch. Our new DELTEM™ material aligns
the expansion characteristics of the IC package
and heat sink to virtually eliminate excessive
bond line stress.

SINKS for PQFPs and PLCCs

DELTEM™ D10650-40 Pin Fin
Heat Sink for 44 to 68-ld PLCCs,
100 to 132-ld PQFPs

DELTEM™ D10100-28 Radial Fin
Heat Sink for 68 to 84-1d PLCCs,
100 to 164-ld PQFPs.

Near-Equal Thermal
Performance

At low airflows (0-200LFM) typical of micro-
processor and logic applications, DELTEM™
heat sinks provide near-equal thermal perfor-
mance when tested versus aluminum heat sinks
of similar size.

Less Mass, Lower Weight,
Low Cost

Less mass and 40% lower weight reduce the risk
of stress-induced solder joint fatigue for gullwing
packages. Low unit cost for our DELTEM™ heat
sinks provides improved thermal performance
for cost-effective PQFP and PLCC packages.
Call our Application Engineering Department
today at 617/245-5900 for DELTEM™ plastic
heat sinks for PQFPs and PLCCs.

onéEGzzG WAKEFIELD ENGINEERING

60 AUDUBON ROAD, WAKEFIELD, MA 01880
TEL: (617) 245-5900 » TWX: 710-348-6713 * FAX: (617) 246-0874
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SIGNALS & NOISE

it. At this point I'm already in the
hole more than $5, not to mention
all the hours it took to develop the
equations and write and debug the
program. Surely as an engineering
manager, Glenn can see that there’s
no way I'm making a profit. And,
mcidentally, I did this work on my
own time.)

How do engineers, et al,
fare in the marketplace?

In the article, “The Job-Hunting
Blues” (EDN, January 21, 1991, pg
230), Julie Schofield is too kind to
big business.

Businessmen are politicians who
find some gadget to sell the govern-
ment or other big business. They
[receive] a little money from bank-
ers and a lot of money from suckers;
they find talented, but naive peo-
ple, and they put together a little
military machine that obeys the

tenets of Socrates, Adam Smith,
F W Taylor, Gantt, and others. The
politicians and their cronies get
rich! The exploited talent and the
exploited labor get old or stale.
When people see riches passing un-
der their noses, they may want to
share in those riches. But people
are expendable, so they get ex-
pended.

I could let off steam for thousands
of pages, but you get the message.
Robert C Gibson
Consulting Engineer
Awrora, IL

Who did it?

We inadvertently neglected to let
you know that Intel Corp supplied
the cover photograph for EDN’s
March 28 Software Engineering
Special Supplement. Apologies to
all concerned.

IT'S EASY TO
HAVE YOUR SAY

EDN'’s Signals & Noise column pro-
vides a forum for readers to express
their opinions on issues raised in the
magazine’s articles or on any topic
that affects the engineering industry.
You can use one of several easy
ways to reach us. First, there's al-
ways the mail. Send your letters to
Signals & Noise Editor, EDN Maga-
zine, 275 Washington St, Newton,
MA 02158. Or, send us a message
via MCI mail at EDNBOS. Finally,
EDN'’s bulletin-board system is ready
for use—and it's free (except for the
phone call). You can reach us at (617)
558-4241 and leave a letter in the
EDITORS Special Interest Group.
You'll need a 2400-bps or less mo-
dem and a communications program
that is set for eight data bits, no par-
ity, and one stop bit, or 1200/2400,
8N1 in shorthand.

motion applications.
e 12 or 24 VDC

MINIATURE INDUSTRIAL
MOTORS AND GEARMOTORS

Globe Motors offers a full line of miniature in-
dustrial DC motors and gearmotors for all your

Standard 1449.

SL Waber
~ takes the hite
out of electricity

| In fact, we've been taming electricity since

1959. SL Waber offers the world’s broadest
selection of power protection solutions.
Our Surge Sentry®, Datagard® and Power

Master® surge suppressors are all tested to the stringent UL

Selected models feature a lifetime warranty

and our no-nonsense Power Protection Promise that covers all
properly connected equipment. We have surge suppressors

that offer hard disk, phone line and 20-amp protection. And if
you can't find exactly what you need, we can even custom
design a product to fit your unique application. Because if you
use electricity, you need SL Waber.

« Efficient and reliable DC motors available in
Size 13, 15, and 21

e High-energy ceramic 8 or 10 magnetics

* Low-cost spur and planetary gear reducers

* Options such as EMI filters, integral
tachometer generators, and optical encoders

AVAILABILITY: Call Hall-Mark or Jaco for
overnight delivery or call:

GLOBE MOTORS

A Division of Labinal Components and Systems, Inc.

513-228-3171
CIRCLE NO. 3

WABER, INC.

A Subsidiary of SL Industries, Inc.
(800) 634-1485 * In NJ call (609) 866-8888
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100 GHANNELS. 100 MHz. 1 GARD.
YOU EITHER HAVE IT

OR YOU DON'T.

See for yourself No other logic analyzer, rumored or real, can keep up with the single-card, 100 MHz sync/400 MHz
why competition async Tek Centurion, the comprehensive solution for RISC and high-speed CISC.
to the Tek Genturion Compare its accuracy against multi-card 100-channel solutions. Discover its vast expandability for multi-

hasn’t materialized. microprocessor debugging. See the advantage of Tek analysis tools, backed by up to 128K/channel memory.
Disassembly support? Only Tek gives you the 80386, 80486, 80960CA, 1860, 88100, 68020, 68030,
68040, R3000, R3000A, and AMD 29000. Not soon, someday, or maybe, but shipping now.

Don’t buy less without seeing Centurion first! See your Tek sales engineer

for ademo, or call 1-800-426-2200 to get the facts. mmnlx©

COMMITTED TO EXCELLENCE

Copyright ©1991 Tektronix, Inc. All rights reserved. DAS-088
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mixed-

mode

testing?

Before the A500 started testing Motorolas mixed-

“Motorola has adopted a Six Sigma initiative
which focuses attention on approaching zero-
defect performance in everything we do, in-
cluding our test systems. Our purchase of

IMAGE is a trademark of Teradyne, Inc.

38

the Teradyne A500 test system supports our
Stx Sigma initiative and our competitive
leadership challenge.”

Director of Marketing

Motorola knows you can’t have a Six
Sigma process unless you can test
to Six Sigma standards. That’s why
Motorola’s MOS Digital-Analog
Integrated Circuits Division chose
the Teradyne A500 Analog VLSI
Test System. Because, in addition
to proving the A500 could handle the

Motorola and (M) are registered trademarks of Motorola, Inc.

complex technical requirements of
Motorola’s advanced ISDN inter-
faces, we also demonstrated that
we could perform to Motorola’s
stringent quality levels.

“Canitdo scan testing? Digitize high-
frequency waveforms? Do true mixed-mode
testing? Does it have a flexible architecture?
Can you give us the support for a Six Sigma
process? Applications expertise? Complete
documentation? The right tools? In each
case, Teradyne answered yes.”

Manager, Advanced Test Technology

EDN April 25, 1991




signal technology, Teradyne had to pass a few tests.

With the A500, Motorola had the
ability to digitize waveforms at

20 MHz, plus the high pin count
necessary to guarantee that their
ISDN U-Interface worked the way
it was supposed to.

Best of all, the A500’s full tester
simulation and powerful IMAGE™
software provided the design flex-
ibility and rapid debugging Motorola
needed to deliver defect-free parts
ontime.

EDN April 25, 1991

“The A500 gave us the resources we needed,
in one place, to be able to have a functioning
test program very quickly — at least two to
three times faster than any other test system.
This type of support is just what we need
to get our complex circuits, such as the
U-Interface transceiver, to the marketplace
ahead of the competition.”

Operations Manager

To Motorola, delivering Six Sigma
quality is not just a promise. It's a way
of doing business. And it’s a test that
must be passed by suppliers as well.

CIRCLE NO. 100

To see how our A500 family of test
systems can help you deliver quality,
call Beth Sulak at (617) 482-2700,
ext. 2746.

Or call your nearest Teradyne
sales office, or write: Teradyne,
Inc., 321 Harrison Ave., Boston,
MA 02118.
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298 Ways'1o
‘Jo-Market.

Pull into Toshiba for unmatched product selec-
tion, service and support. After youve conceptual-
ized your latest design and you're ready to begin the long
trip to market, be sure to fuel your
silicon needs with Toshiba’s line of
298 varieties of 4-, 8- and 16-bit
microprocessors, microcontrollers,
as well as development tools.
Toshiba has over 100 4-bit
microcontrollers to drive hundreds
=’ of consumer and industrial appli-
With Toshiba’s unmatched  cations with high speed CMOS
i ;’;:r‘j’{; 298 micyos youe performance and on-chip ROM/

' RAM capability. Were your sec-
ond source for Zilog Z80 and Intel 8048/8085, as well as
Motorola 68HC000, 68 HC11 and 68 HC05. And our
advanced technology lets us offer you Z80- and
68HC000-based ASSPs, too.

Since Toshiba is one of the world’s largest CMOS
micro manufacturers, you can count on our production
and delivery to make your design/production cycle run
smoothly. Our 20 years of experience in fueling fast
production starts yields to none. We're capitalizing on
our landmark semiconductor process to propel our
diverse 4-bit, 8-bit, 16-bit and future 32-bit micros.

Whenever youre driving a — ,
new design, youcan expecta | —vm
smooth ride onthe CMOST | C M 0 S T
Expressway. ] :

(Call Toshiba today. | - THESOLID STATE S

The CMOST Expressway. Paved
in silicon with the world’s leading
CMOS technology.

For technical literature, call 1-800-321-1718.

In Touch with Tomorrow

TOSHIBA

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

©1991 Toshiba America Electronic Components, Inc.
Product names and company names mentioned herein may be trademarks
or registered trademarks of their respective companies. CSM-90-054
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dcto 3GHz .. $T145

lowpass, hi

ghpass,
bandpass, narrowband IF

less than 1dB insertion loss e greater than 40dB stopband rejection

5-section, 30dB/octave rolloff ¢ VSWR less than 1.7 (typ) e meets MIL-STD-202 tests
rugged hermetically-sealed pin models ¢ BNC, Type N; SMA available

surface-mount e over 100 off-the-shelf models e immediate delivery

low pass dc to 1200MHz

PASSBAND, MHz| fco, MHz STOP BAND, MHz VSWR PRICE
(loss <1dB) (loss 3db) (loss>20dB) (loss>>40dB) pass- stop- $
MODEL band band
NO. Min. Nom. Max. Max. Min. typ. typ. (1-9)
PLP-10.7 DC-11 14 19 24 200 17 18 | 1145
PLP-21.4 DC-22 245 32 41 200 17 18 | 1145
PLP-30 DC-32 35 47 61 200 1.7 18 | 11.45
PLP-50 DC-48 55 70 90 200 17 18 | 1145
PLP-70 DC-60 67 90 17 300 17 18 | 1145
LOW PASS PLP-100 DC-98 108 146 189 400 17 18 | 11.45
PLP-150 DC-140 155 210 300 600 17 18 | 1145
PLP-200 DC-190 210 290 390 800 17 18 | 1145
o PLP-250 DC-225 250 320 400 1200 17 18 | 1145
= PLP-300 DC-270 297 410 550 1200 17 18 | 1145
S PLP-450 DC-400 440 580 750 1800 17 18 | 1145
3 PLP-550 DC-520 570 750 920 2000 17 18 | 1145
g PLP-600 DC-580 640 840 1120 2000 17 18 | 1145
= PLP-750 DC-700 770 1000 1300 2000 17 18 | 1145
2 PLP-800 DC-720 800 1080 1400 2000 17 18 | 1145
PLP-850 DC-780 850 1100 1400 2000 17 18 | 1145
o PLP-1000 DC-900 990 1340 1750 2000 17 18 | 1145
frequency PLP-1200 DC-1000 1200 1620 2100 2500 17 18 | 1145
high pass dc to 2500MHz
PASSBAND, MHz| fco, MHz STOP BAND, MHz VSWR PRICE
(loss <1dB) (loss 3db) (loss>20dB) (loss>40dB) pass- stop- $
MODEL band band| Qty.
NO. Min. Min. Nom. Min. Min. typ. typ. (1-9)
PHP-50 41 200 37 26 20 15 17 | 1495
PHP-100 90 400 82 55 40 15 17 | 1495
HIGH PASS PHP-150 133 600 120 95 70 18 17 | 1495
PHP-175 160 800 140 105 70 15 17 | 1495
X PHP-200 185 800 164 116 90 16 17 | 1495
o oA PHP-250 225 1200 205 150 100 13 17 | 1495
g : PHP-300 290 1200 245 190 145 1.7 17 | 1495
2 ; PHP-400 395 1600 360 290 210 17 17 | 1495
3 LA PHP-500 500 1600 454 365 280 19 17 | 1495
S | PHP-600 600 1600 545 440 350 20 17 | 1495
5 £\ PHP-700 700 1800 640 520 400 16 17 | 1495
r # PHP-800 780 2000 710 570 445 21 17 | 1495
PHP-900 910 2100 820 660 520 18 17 | 1495
frequency PHP-1000| 1000 2200 900 720 550 19 17 | 1495
bandpass 20 to 70MHz
BANDPASS CENTER | PASS BAND, MHz STOP BAND, MHz VSWR PRICE
FREQ. (loss <1dB) (loss >10dB) (loss > 20 dB) 1.3:1 typ. $
8 MODEL MHz Max. Min. Min. Max. Min. Max. total band Qty.
NO. FO F1 F2 F3 F4 F5 F6 MHz (1-9)
&l PIF-21.4 214 18 25 49 85 13 150 [ DC-220 | 14.95
§ P A PIF-30 30 25 35 7 120 19 210 | DC-330 | 14.95
£l LR PIF-40 42 35 49 10 168 26 300 | DC-400 | 14.95
o4 - s PIF-50 50 41 58 115 200 31 350 | DC-440 | 1495
PIF-60 60 50 70 14 240 38 400 | DC-500 | 14.95
frequency PIF-70 70 58 82 16 280 44 490 | DC-550 | 14.95
narrowband IF
NARROWBAND IF CENTER | PASS BAND, MHz | STOP BAND, MHz | STOP BAND, MHz PASS- PRICE
FREQ L. 1.5dB max. I.L. > 20dB IL. > 35dB BAND $
/‘ MODEL MHz VSWR | Qty.
= | NO. FO F1-F2 F5 F6 F7 F8-F9 Max. (1-9)
=
a PBP-10.7 10.7 95-115 75 15 06  50-1000 17 | 1895
@ PBP-21.4 214 19.2-236 155 29 30 80-1000 17 | 1895
PBP-30 30.0 27.0-33.0 22 40 32  99-1000 17 | 1895
PBP-60 60.0 55.0-67.0 44 79 46 190-1000 17 | 1895
FREQUENCY PBP-70 70.0 63.0-77.0 51 94 6  193-1000 17 | 1895

CIRCLE NO. 136

Mini-Circuits

P.O. BOX 350166, Brooklyn, New York 11235-0003 (718) 934-4500 FAX (718) 332-4661 TELEX 6852844 or 620156 WE ACCEPT AMERICAN EXPRESS
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FLUKE AND PHILIPS = THE GLOBAL ALLIANCE IN TEST & MEASUREMENT

FLUKE

44

PHILIPS

PHILIPS

4y,

Great Choice.

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.

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. 102

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 Mfg. Ca., Inc. P.0. Box C9090 M/S 250C Everett
WA 98206. U.S.: (206) 356-5400. Canada: (416) 8907600
Other Countries: (206) 356-5500. © 1989 John Fluke Mfg. Co.
Inc. Al rights reserved. Ad No. 0491-F70

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS

FLUKE
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ASK EDN

Have you been stumped by a design
problem so long that you don’t know
who to turn to? Are you having
trouble locating parts? Finding
companies? Can’t interpret a spec
sheet? Ask EDN.

This department will serve as a
forum to solve nagging problems
and answer difficult questions.
EDN'’s editors will provide the solu-
tions. If we can’t solve a problem,
we’ll find an expert who can, or
we’ll print your letter and ask your
peers for help. We can’t answer
every question, but we’ll try to pub-
lish the ones that will help you most
in your job.

Address your letters to Ask
EDN, 275 Washington St, Newton,
MA 02158. FAX (617) 558-4470; MCI:
EDNBOS. Or, send us a letter on
EDN'’s bulletin-board system. You
can reach us at (617) 558-4241 and
leave a letter in the /ask_edn Spe-
cial Interest Group.

Searching for
synchronous ICs

Is there a PWM current-mode in-
tegrated circuit that can be syn-
chronized to a like circuit by
merely connecting one pin of each
IC together? This synchronization
would be similar to that achieved
by connecting two SG1525As. I'd
appreciate your help.

Michel Masse

Woodland Hills, CA 91364

Associate Editor Dave Pryce re-
plies: The synchronization you refer
to for the voltage-mode SG1525A
usually takes the form of a sync in-
put to the oscillator section of the
PWM regulator. This sync pin en-
ables the user to slave together
multiple units or to synchronize a
single unit using an external clock.

EDN April 25, 1991

EDITED BY JULIE ANNE SCHOFIELD

A number of current-mode regu-
lators have a sync input pin to the
oscillator. Among them are the CS-
3865 from Cherry Semiconductor;
the LT1846, SG1846, and UC1846
from Linear Technology, Silicon
General, and Unitrode, respec-
tively; and the SG1528/SG1530 com-
bination current-mode/voltage-
mode chip from Silicon General.

Check with these companies to
determine if these chips will perform
properly in your particular applica-
tion. For example, the CS-3865 is a
dual unit, and the syne pin may only
serve to control each internal unit.
Each company offers an extensive
line of switching regulators and can
provide capable applications support:

Cherry Semiconductor Corp
2000 South County Trail
East Greenwich, RI 02818
(401) 885-3600

FAX (401) 884-0790

Linear Technology Corp
1630 McCarthy Blvd
Milpitas, CA 95035
(408) 432-1900

FAX (408) 434-0507

Silicon General

11861 Western Ave
Garden Grove, CA 92641
(714) 898-8121

FAX (714) 893-2570

Unitrode Integrated Circuits
7 Continental Blvd
Merrimack, NH 03054

(603) 424-2410

FAX (603) 424-3460.

Short persistence pays off
Can you tell me where I can pur-

chase CRT projection tubes with
short persistence—less than 1

msec? We need such tubes for
shuttered 3-D video projection.
Mohammed Arif
Heinrich-Hertz-Institut fiir
Nachrichtentechnik

Berlin, Germany

Among the companies that sell such
tubes are

Hitachi America Ltd
2210 O’Toole Ave
San Jose, CA 95131
(408) 435-8300

Video Display Corp

1868 Tucker Industrial Dr
Tucker, GA 30084

(404) 938-2080

Litton Systems Inc
Electron Devices Div
1215 S 52nd St
Tempe, AZ 85281
(602) 968-4471.

Another obsolete part
SRR R

I am trying to locate an A/D con-
verter once manufactured by Na-
tional Semiconductor. The part
number is MM5863N, and the de-
vice is at least 10 years old. Na-
tional Semiconductor no longer
makes it or has a second source
for it. Can you help me locate a
source for this device?

Tony De Carvalho

Repair and Product Development
Manager

Webb Communications Inc
Tampa, FL

If any reader has a secret stash of
MM5863Ns, please drop Ask EDN
a line.

EDN
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Call for our free catalog, or else.

Orelseyouwon'tbeable toquickly
find everything you need to build afford-
able, yet superb PC-based test systems.
Such as signal sources, DSOs and data
acquisition tools.

Nor will you be able to take advan-
tage of our other free offer: Buy a power
supply or switching system, plus any
GPIB instrument and get a $595 PC GPIB
interface card.

But to get your free card, you'll

46 EDN April 25, 1991
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want to see our Cata|og first* *If you have our catalog already, great—feel free to go straight
This offer ends Sept. 27,1991 g

o : J i John Fluke Mfg. Co., Inc., P.0. Box 9090, M/S 250C, Everett,

Limit one card per customer. WA 86206.5080, U5, (206) 356.5400. Canadia (416) 890-7600. FAST ANSWERS.
FOI' 4 Catak)g and deta”S, Ca" Other countries: (206) 356-5500.

]_800.44_FLUKE ASk fur eXteﬂSiﬂﬂ 70] © 1991. All rights reserved. Ad No. 00088
The call is free (what else). F I—U K E ®
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0 Price

wars

Our High Rel/Aerospace o ”“
linear array experience is
el ol

paying off for companies <
with high-volume, low-cost appli ations.

Symbol Technologies is a good example.
A tiny Raytheon instrumentation amplifier
helped them combine both bar code scanner
and decoder in a single, lightweight, handheld
unit—that’s tough enough to take a five foot
drop onto concrete,

Symbol also took advantage of our Win-Win
program. It let them get to market quickly with
a semicustom array, then shift to full custom
as sales volumes increased.

Win-Win is fast, flexible, and makes good
business sense because it eliminates the risk
of getting into a full custom array before you're
really ready.

Raytheon is committed to analog technology.
From our design kits and engineering support
to our fab and plastic assembly facility. We
have the experience it takes to help you
develop creative, cost effective solutions.

Find out how. Call 1-800 722-7074 for
our new analog brochure.

Raytheon Company, Semiconductor Division.
350 Ellis St., Mountain View, CA 94039.
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For Most People, It Was

Just Another Warm September Day.

For design engineers, it was
the day mixed analog/digital
design came of age.

The event was the mixed-sig-
nal design demonstration at
the IEEE Bipolar Circuits and
Technology Meeting (BCTM).
The goal was to give credence
to mixed-signal simulation and
to benchmark companies in
the marketplace. The results
were conclusive.

Viewlogic came up with the
right answer first.

But more to the point, what we
did at BCTM in September,
we can do for you now. We're
the only company with a
proven technology and a three
year track record of success.
The only one that integrates
design capture, simulation and
analysis.

But that's just the beginning.

50

Performance and Flexibility
available nowhere else.

With VIEWsim/SD, you'll get
the choices you need. You’ll
be able to mix behavioral mod-
els with gates and SPICE prim-
itives. Choose from leading
analog simulators like PSPICE
and HSPICE. Include physical
hardware models for devices
when software models are not
available. Use the most popu-

Full Hierarchical

Design CAPTURE

VIEWdraw

Automatic Design
Partitioning

SIMULATE
VIEWsim/SD

Mixed-Signal
Simulation With
Behavioral, Device,
Hardware Models

ANALYZE
VIEWtrace A/D

Integrated
Mixed Signal
Analysis

CIRCLE NO. 140

lar platforms from SUN,
DEC and IBM.

Our white paper 4,
“Mixed-Signal
Simulation
Benchmark
Report” Yy,
proves the .
point. Call us at
1-800-422-4660, Ext. 102.
You’ll like the climate
we’re creating for mixed-
signal design.

.
VIEW/ogic
The CAE Company

Viewlogic Systems, Inc.

293 Boston Post Road West
Marlboro, MA 01752
508-480-0881
508-480-0882 FAX

&"'lc&'o”éﬁg”a/
%,,‘ ‘l’o,, E
Pory =

PSPICE and HSPICE are trademarks of their
respective companies.
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Why 90% of the
Top Electronics Companies
Use CAPS

for IC and Semiconductor Search and Selection

- CAPS Saves Time and Money

The CAPS® IC and Semiconductor Search and ;

Selection System boosts your productivity and CAPS Keeps Pace with T€Chn010gy

pays for itself by saving you hours of drudgery With CAPS, you get updates every

 and frustration. Engineers and designers who month, including new component

- use CAPS consistently report productivity information, datasheets, and

gains between 5:1 and 10:1 over manual revisions to existing information.

methods! e - CAPS also keeps track of obsolete
components for you.

CAPS Finds Facts Fast

CAPS’ CD-ROM database gives you instant
access to complete technical data on more e R
than 575,000 IC and semiconductor components X s
from over 485 manufacturers worldwide.

CAPS Gives You Control

CAPS puts you in charge. In seconds, you can
search the database using either simple queries or
special criteria to pinpoint a specific component or
compare several candidates.

,

CAPS Runs on Existing Equipment

When you subscribe to CAPS, you get all the hardware and software you need
to add CAPS to your IBM* PC/AT™, 100%-compatible personal
. computer, or Sun® workstation. So you can get started right away!

CAPS Delivers the Big Picture
CAPS includes hundreds of thousands of digitally-

stored images of manufacturers’ datasheet pages,
complete with unabridged text and graphics.

CAPS even provides cost information and tells For complete information about CAPS, call or write today!
you how to contact manufacturers.

Find out why so many of the top companies ranked by Electronic
Business magazine have made CAPS their IC and semiconductor
search and selection tool.

S A M ER ®S Cahners Technical Information Service
275 Washington Street
Newton, Massachusetts 02158-1630
CAPS is a registered trademark of Reed Publishing (USA) Inc. ComPUter Aided Telephone: 617-558-4960
IBM is a registered trademark and AT is a trademark of International Product Selection Facsimile: 617-630-2168

Business Machines Corporation.

Sun is a registered trademark of Sun Microsystems, Inc. CIRCLE NO. 141 Toll-free: 800-245-6696




" Tektronix HFS 9010 precison

PULSE GENERATOR

S

You’re looking at the
biggest news in signal
sources in years: two new
families of pulse genera-
tors from Tektronix.

Copyright © 1991, Tektronix, Inc. All rights reserved. 85A 186-135

You can already see one reason why
Tek’s new pulse generators are stirring
up so much interest: their what-you-
see-is-what-you-get user interface
vastly simplifies your life.

Now you can stop piecing the big
picture together from one-line LEDs,
blinking error lights and trial-and-
error iteration. Tek’s new scope-like
display lets you set up and modify a
whole set of parameters at once, with

a true representation of your pulses

and instant, visual feedback.

You name your application and
logic technology: Tek has a signal
source to match. For the first time,
you can choose channel capacities
from one to six channels, or rep rates
from 50 MHz to a remarkable 600
MHz. Choose tools designed for
logic, fast logic, or mixed technolo-
gies. Vary transition times from 200 ps
to 10 ms. Test complex timing rela-
tionships with ease.

Add to all this our popular pulse
generator plug-ins from Tek TM500/



Tekironix  PG0I2 mast omenon

5000 modular instrumentation, and
you can see why we’re making waves!
Easier to use, more precise and
more expandable, Tek’s new pulse
generators are doing for signal
sources what DSOs have done for
measurements.
Contact your Tek sales office
for a demonstration, or call for more

information.

1-800-426-2200

EDN April 25, 1991

PG2010

FAST LOGIC
(<7ns transitions)
ECL, ECLinPS,

Sony ECL, GaAs

HEFS 9010

PG2012

HFS 9030

H LOGIC
(2 7ns transitions)

TTL, CMOS

PG2011

HEFS 9020
PG5110

MODULES & ASSEMBLIES COMPONENTS

One company measures up.

Tektronix

COMMITTED TO EXCELLENCE

CIRCLE NO. 142
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DO 68000 IMPERSONATIONS.
AND THEN SOME.

ZAXPAK in-circuit emulators can
impersonate most microprocessors, includ-
ing the Motorola 68000. So now you can
debug and integrate your design faster and
more efficiently. We're the leader in 16-bit
emulation, including 68000, 80C186 and
V50. We also support 8 and 32-bit chips and
specials like Mitsubishi's MELPS 7700.

ZAX has been delivering design tools
for over a decade. Now we've put that expe-
rience into our new ZAXPAK family of
hardware/software solutions featuring

source-level debug and one million break-
points. All under control of your terminal,
PC, work-station or Ethernet. Or use our
optional built-in host platform.

So call us today at 1-800-421-0982. (In
CA call 1-800-233-9817). And see how doing
a few quick impersonations can help you
bring your design to market faster.

M Zax Corporation
o 2572 White Road, Irvine, CA 92714.

Put your design to the test.

CIRCLE NO. 5

« Crystals

* Crystal
Oscillators

* Crystal
Filters

WHEN IT COMES T0 HIGH
AGCURACY GRYSTAL UNITS,
ONLY RALTRON HAS IT ALL.

RALTRON manufactures one of the industry’s
most complete lines of high quality crystal units.
Call us for all your crystal needs from micro-
processor to AT strip to tuning fork to high
accuracy. Or call us for our 28 page catalogue.

HIGH ACCURACY CRYSTAL UNITS

» Frequency Range: 1.0 MHz-360 MHz

» Mode of Oscillation: Fundamental to 9th O.T.

* Frequency Tolerance: @ 25°C: =2.5 ppmto =100 ppm

« Frequency Stability: =3 ppm (—10°Cto +60°C) to
+50 ppm (—55°C to +105°C)

SURFAGE MOUNT CRYSTAL UNITS
HC-45/U SMD, TT SMD, HC-498 SMD

« Frequency Range: 3.5 MHz-360 MHz

* Mode of Oscillation: Fundamental to 9th O.T.

« Frequency Tolerance: @ 25°C: =2.5 ppmto =100 ppm

« Frequency Stability: +3 ppm (—10°C to +60°C) to
+100 ppm (—10°C to + 70°C)

« Ceramic
Resonators

The Products. The Prices. The People. Only RALTRON has it all.

RALTRON ELECTRONICS CORP.

2315 NW 107th Avenue, Miami, Florida 33172
FAX (305) 594-3973 TELEX 441588 RALSENUI

(305) 593-6033

CIRCLE NO. 6
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CALENDAR

Monterey Software Conference,
Monterey, CA. Digital Consulting
Ine, 204 Andover St, Andover, MA
01810. (508) 470-3880. April 30 to
May 2.

Seventh Annual Semiconductor
Forum, Phoenix, AZ. In-Stat Inc,
Box 8130, Scottsdale, AZ 85252.
(602) 860-8515. FAX (602) 860-1863.
May 5 to 8.

MIL-STD-1533 Seminar, Phoenix,
AZ. Mike Milburn, Test Systems
Ine, 217 W Palmaire, Phoenix, AZ
85021. (602) 861-1010. FAX (602)
861-1082. May 7 to 8.

North American MAP/TOP User
Conference, Nashville, TN. Steve
Sickels, COS, 1750 Old Meadow Rd,
Suite 400, McLean, VA 22102. (703)
883-2704. FAX (703) 848-4572. May
7 to 9.

Reliability Engineering for Elec-
tronic Products (short course),
Madison, WI. Robert Gold, Dept of
Engineering, University of Wiscon-
sin at Madison, 432 N Lake St,
Madison, WI 53706. (800) 462-0876.
May 8 to 10.

Custom Integrated Circuits Con-
ference (CICC), San Diego, CA.
Roberta Kaspar, Technical Pro-
gram Coordinator, 1597 Ridge Rd
W, Suite 101C, Rochester, NY
14615. (716) 865-7164. FAX (716)
865-2639. May 12 to 15.

41st Electronic Components and
Technology Conference, Atlanta,
GA. Jim Bruorton, Publicity Chair-
person, ECTC, KEMET Electron-
ics Corp, Box 5928, Greenville, SC
29606. (803) 963-6621. May 13 to 15.

Applications of Unix Utilities
(short course), Seattle, WA. Spe-
cialized Systems Consultants Ine,
Box 55549, Seattle, WA 98155.
(206) 527-3385. FAX (206) 527-2806.
May 14.

EDN April 25, 1991



The Wait Is Over

Now theres a serial I/0 chip designed for UNIX.

MICROCODE SERIALINTERFACE
BUS ROM
INTERFACE

SERIAL INTERFACE

For years, dumb UARTSs have been the  All five RISC . Anon-<chip
standard datacom solution. Now there’s types of . A LOMPSR
something better for today’s multi-user, UNIX- sl UIMIES Aistresed
multi-protocol datacom environment. Our specified ik o 5 processor handles
single-chip solution gives you multiple chan-  parity il AND FIFOS SERIAL INTERFACE vtk fecaie
nels — each capable of full-duplex operation ~ and error

at 115.2 kbps — and replaces up to 10 chips. handling. functions, buffer

Cirrus Logic introduces the UXART — And more. f
the first and only UART with specific features For high-line-count, cost-effective applications, GRsageronL, oy
to simplify and speed up serial I/O efficiency ~ there’s the CL-CD180. It offers performance gains control, and all
by a factor of ten or more. So your UNIX" similar to the CL-CD1400, plus the advantage of al
system can support more users, with better 8 channels in a single 84-pin package. special character
response time — and less waiting. The CL-CD2400 adds synchronous capabilities. processing. On-chip

The CL-CD1400 UXART" gives you It offers 4 independent, multi-protocol channels, FIFOs reduce h
4 fully independent datacom channels, each  plus an on-chip DMA controller for fast, efficient I/0. S feduce host
capable of full-duplex operation at 115.2 kbps. For all your multi-protocol, multi-user datacom interrupts to give
Each channel has two 12 byte FIFOs, one needs, the Cirrus Logic family of intelligent, high- ¥
for transmit and one for receive. Separate performance data communications controllers gives you more efficient
vectored interrupts allow quick entry to the you superior throughput in less space — with less interrupt handling.
correct service routine. waiting. Thetesilt Tt

A number of features reduce the load L el et ] ‘
on the host system. Automatic expansion Don't wait. Call today for free product informa- system throughput,

of Newline to CRNL, plus other CR and : tion and benchmark report on the CL-CD1400. | B e
NL options. User-definable flow control LCall 1-800-952-6300. Ask for dept. LD25 DRGSR,

characters for automatic flow control. =~ L ______ Y __ " | andless waiting.

= CIRRUS LOGIC

©1991 Cirrus Logic, Inc., 3100 West Warren Avenue, Fremont, CA 94538 (415) 623-8300; Japan: 462-76-0601; Singapore: 65-3532122; Taiwan: 2-718-4533/4534; Germany: 81-52-2030/6203
© Cirrus Logic, and the Cirrus Logic logo and UXART are trademarks of Cirrus Logic, Inc.  All other trademarks are registered to their respective companies
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The STD-AT™ is the first 80286 IBM-AT compatible STD Bus computer offering over
18 times the performance over a standard XT. The compact 4.5” x 6.5” STD Bus
card size makes it ideal for mounting in disguised and embedded controllers in a
wide variety of industrial and commercial applications. The STD-AT is the blending

of proven hardware and software standards to provide the most rugged,

compatible, cost effective industrial solutions.

WRITE OR CALL FOR A FREE STD-AT BROCHURE

P.0. Box 121361, Arlington, TX 76012 Phone

Compatible
Industrial Computer

Fast 10, 12, 16 or 20 MHz 80286 CPU
Phoenix Bios

20, 40, 100 Mbyte 27 mS Hard Disk
VGA, EGA, CGA, MDA Color Graphics
Industry Standard IEEE 961 STD Bus
compact, Rugged, Industrial Packaging

(817) 274-7553 Fax (817) 548-1358

/// // A o "V OVV L%
v _/_‘/\/’/ WO TV

“THE STD BUS AUTHORITY™™

7
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unraveling and contact
resistance of woven
mesh.

use this mat_erial. 5
Its called MicroGrid™

DELKER

metal foil.

ngle-unit structure that
iminates the

heat transfer
_ properties.

ow imagine how you’d

recison-Expanded Foils.

16 Commercial St.
P.O. Box 427
Branford, CT 06405
203-481-4277

FAX: 203-488-6902

QRIS R ATESD R

y, Imagine a lightweight,
) precision-expanded

RRSS na

Imagine it with superior RS
shielding, electrical and

X
%
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Y

ine it wrapping,
@ (aminating, contracting,
e cxpanding.

mechanical and electrical
properties, like EMI/RFI/ESD
shielding are required.

Share your imagination with
our engineers. We'll help
develop a MicroGrid for you.
Call for a free sample.

CIRCLE NO. 8

CALENDAR

Project Management: Skills For
Success (short course), San Fran-
cisco, CA. Learning Tree Interna-
tional, Box 45028, Los Angeles, CA
90045. (800) 421-8166; in Canada,
(800) 267-1824. May 14 to 17.

American Consulting Engineers
Council Annual Convention, Balti-
more, MD. ACEC, 1015 15th St
NW, Washington, DC 20005. (202)
347-7474. May 19 to 23.

International Semiconductor
Manufacturing Science Sympo-
sium (ISMSS), Burlingame, CA.
SEMI, 805 E Middlefield Rd,
Mountain View, CA 94043. (415)
964-5111; (415) 940-6901. May 20
to 22.

ANSYS International Conference
And Exhibition, Pittsburgh, PA.
Jennifer D’Orazio, Swanson Analy-
sis Systems Inc, Box 65, Houston,
PA 15342. (412) 746-3304. FAX
(412) 746-9494. May 20 to 24.

Midwest Electronics Exposition,
Minneapolis, MN. Leslie Tolworthy,
Miller Freeman Expositions, 1050
Commonwealth Ave, Boston, MA
02215. (617) 232-3976. May 21 to 23.

SEMICON/West, San Mateo, CA.
SEMI, 805 E Middlefield Rd,
Mountain View, CA 94043. (415)
940-6961. FAX (415) 967-56375. May
21 to 23.

Troubleshooting and Maintaining
IBM & PS/2 (short course), St.
Louis, MO. Center for Advanced
Professional Development, 1820 E
Garry St, Suite 110, Santa Ana, CA
92705. (714) 261-0240. May 22 to 23.

International Symposium on
Computer Architecture, Toronto,
ON, Canada. Prof Z G Vranesic,
Dept of Electrical Engineering,
University of Toronto, Toronto,
ON, M5S 1A4, Canada. (416) 978-
5032. May 26 to 30.

EDN April 25, 1991



When it comes to affordable DSE

—  port ADSP-2100 or ADSP-2101 code to the

no one has 1t down like
AnalogDevices.

® At 10 MIPS,the ADSP-2105

is the fastest DSP inits price
category,and it’s even faster than
many other DSPs costing a lot
more. Plus the price is the same
whether you buy 100 or 100,000.

® The ADSP-2105 builds on the high
performance ADSP-2100 family architec-
ture,soit’s code compatible. You can quickly

it’s also pin compatible with the ADSP-2101.
Soit provides a complete upgrade path to
higher performance.

® The ADSP-2105 packs plenty onto
one chip,including 1024 words of
program RAM, 512 words of data
RAM, full serial port,hardware

companding, timer and more.

o it’s easy to get the ADSP-2105 up
and running with our inexpensive
EZ-KIT,a complete software and hard-
ware design package.

ADSP-2105.0r use our C Compiler for a fast start.
® Notonlyis the ADSP-2105 code compatible,

- Introducingthe ADSP2105

1

atonly$990 each. >

Introducing a DSP that could only come from Analog Devices, the ADSP-2105. An exclusive because it com-

bines the high performance of our ADSP-2100 family with an unprecedented price in DSP —just $9.90 each.Sonow
you can consider the power of DSP in a host of new applications.

Just how well does the ADSP-2105 combine low price with high
performance? Find out for yourself by ordering our EZ-KIT from your local
Analog Devices sales office today. Or call DSP AN ALOG

Marketing at (617) 461-3771.
DEVICES

CIRCLE NO. 143
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IN THE ERA OF MegaChip' TECHNO

Sometimes you need easy-




ASIC. TI FPGAs.

These are the gate arrays you design at
your desk. And redesign until they’re
exactly right. Then it’s on to silicon —
fast. Our free interactive diskette will
show you just how easy easy can be.

Even when you hit last-minute changes,
have a sudden inspiration or are simply
intent on getting the job done, field
programmable gate arrays (FPGAs)
from Texas Instruments can speed your
design from start to finish.

Our FPGAs are channeled devices,
which gives them their true gate array
characteristics. They combine the time-
to-market advantages of programmable
logic devices (PLDs) with the densities
of gate arrays. You have a choice of
1,200 or 2,000 equivalent gate complex-
ities, with 4K and 8K densities coming.
And military versions are available too.

Throughout the design cycle, you are
in complete control, minimizing risk and
avoiding nonrecurring engineering costs.

Accelerated development

Our advanced development environ-
ment, the TI Action Logic™ System
(TI-ALS), lets you design and redesign
at your desk. You use TI-ALS to
validate, automatically place and route,
analyze, program, test and debug —

all within howsrs.

You can always see what's going on
within your design. Only the unique
antifuse architecture allows 100% observ-
ability of internal nodes. And you can
achieve gate utilizations of up to 90%.

TI-ALS operates on '386 personal
computers or popular workstations

™ MegaChip is a trademark of Texas Instruments Incorporated
Action Logic and Activator are trademarks of Actel Corporation

® MS-DOS is a registered trademark of Microsoft Corporation

© 1991 Tl 08-1041

running familiar CAE tools. You
can program in minutes using our
Activator™ hardware.

Unmatched service and support
From hands-on workshops at our
Regional Technology Centers to a
global network of sales offices and dis-
tributors, only TI can meet your FPGA
needs across the country and around
the world.

What's more, you can pick up the
phone and talk with our FPGA
applications specialists during regular
working hours (CST). Just dial our
FPGA Help Line — 1-214-997-5492.

To see how easy easy can be,
call 1-800-336-5236, ext. 3712,
for our free interactive diskette
It will show you why our FPGAs are
easy-ASIC and will introduce you to
system design advantages that you can
achieve quickly and efficiently.
The diskette runs on any
MS-DOS® PC with an
EGA or VGA
graphics card, and
we'll include the dis-
kette with our FPGA
DataFile. Just call the
number above or complete

the return card.
{i’
TEXAS
INSTRUMENTS

61




Now! Achieve global EMC compliance

without giving up more than you have to.

.

problems and costs at their
source: The initial design and
material selection stage.

If you fail to consider potential EMI
and RFI problems at the design stage,
meeting FCC or foreign standards and
your own performance requirements
can become an expensive and time-
consuming task. Often, it involves costly
corrective shielding measures, complex
design retrofits, and possibly compro-
mised system performance.

By targeting potential EMC (Electro-
magnetic Compatibility) problems during
initial design—well before the required
testing stage—designers can cost-
effectively implement EMC controls, and
achieve optimum system efficiency.

Remedial EMC controls:

A negative trade-off in
volume, weight, efficiency,
and cost.

When a system exceeds restrictions,
designers are often forced to trade effi-
ciency for acceptable EMC performance—
with undesirable results. As a finished
design is modified to accommodate
necessary remedial shielding measures,
weight and volume inevitably increase,
and overall efficiency drops.

Planned EMC controls and testing
during the design phase, on the other
hand, not only help you maintain the in-

62
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Instrument Specialties

helps you integrate
EMC into your designs...
from the beginning.

tegrity of the original design, but allow
modifications in favor of greater system
efficiency. In computer design, for exam-
ple, EMC considerations such as selec-
ting lower clock frequency, maintaining
the smallest possible circuit layout areas,
utilizing multi-layer boards, and minimiz-
ing the use of multiple shielding all con-
tribute to optimum design efficiency.

The three EMC design
techniques.

Achieving EMC is largely a function of
three control techniques: Suppression,
Isolation, and Desensitization. Through
a combination of these methods, unde-
sirable signals (EMI/RF]I) are suppressed
at their origin.. generating circuits are
isolated...and susceptible circuits are
desensitized. When applied from the
beginning, these techniques help you
create fully integrated designs that offer
both optimum performance and the
best possible production economies.

Instrument Specialties:

A total resource for state-of-
the-art shielding technology,
products and design
assistance.

After implementing proper circuit-
design controls, the most significant
EMC design technique to reduce inter-
ference and susceptibility is effective
shielding.

CIRCLE NO. 101

Shielding not only contains radiated
electromagnetic fields, but significantly
reduces internal and circuit path coupling
and overall common-mode coupling. In
many cases, shielding eliminates the
need for EMI filtering. In instances
where filtering is required for conducted
emissions, shielding can augment the
performance characteristics of the filter.

Instrument Specialties has been the
leader in the science of shielding since
EMI and RFI first became a problem.
During this time, we have become the
industry's most comprehensive resource
for shielding design, manufacturing
technology, and custom-design services...
facilitating the use of lighter, thinner
enclosure materials and enhanced
system performance.

From concept to completion, teams of
skilled specialists are at your disposal,
providing assistance with state-of-the-art
testing for FCC and global standards, as
well as consulting, custom manufacturing,
prototype production, and a vast range
of standard off-the-shelf shielding
configurations.

Don't wait! Call or write for further
information today.

Instrument Specialties
®

Headquarters

Delaware Water Gap, PA 183270136
TEL: 717-424-8510 FAX: 717-424-6213
Western Division—Placentia, CA
TEL: 714-579-7100 FAX: 714-579-7105

A
Where shielding 1z 19 :
e TEL: 32-41-63-3021 FAX: 32-41-46-4862

©1990 Instrument Specialties Co., Inc. All rights reserved. Printed in USA.
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TWISTITE

MAGNET WIRE

For superior performance and tighter
controlover twisted wireconstruction.

Developed for use in the production of
custom toroid, ferrite or recording head
coils, specialty audio and R.F, transformers,
TWISTITE offers a number of distinct
advantages.

TWISTITE is custom produced to offer
a wider range of twisting construction.

Manufacturing capabilities include:

» Up to 33 Twists Per Inch on fine wire.

« Twisting tolerance as tight as +1%.

« Tightly controlled capacitance, induc-
tance and impedance characteristics.

» Up to 10 colors in some sizes for conduc-
tor identification.

« Huge selection of insulations: NEMA
MW 1000, JW1177, 105-220°C (single
through quadruple film builds).

« Wide range of sizes: 24 AWG and finer.

« \Wide variety of conductor materials:
copper, silver, plated conductors, and
special alloys.

Call or write for your free copy of our
new Technical Data and Capabili-

ties Brochure. It contains valu-

able information on all wire

produced and inventoried by

MWS Wire Industries. Samples

of TWISTITE are available

upon request.

MWS

Wire Industries

31200 Cedar Valley Drive, Westlake Village, CA 91362

CALL TOLL FREE 800 423-5097
818 991- 8553 FAX 818 706-0911

CIRCLE NO. 144 TWISTITE is a trademark of MWS Wire Industries




@National

Semiconductor

‘Integrating analog
But we have a bigger 100l
anyone else in the world.

HOW NATIONAL SEMICONDUCTOR IS
HELPING YOU PUSH THE LIMITS OF ADVANCED

SYSTEMS PERFORMANCE.

Tom Redfern, National's
Director of New Product Develop-
ment, Interface/Peripherals Group,
talks about the challenges of mixed
analog+ digital technology.

Making Futurebus+
a reality

“Traditional bus protocols are
starting to hit the wall. They can’t
accommodate the wide data paths
and high transfer rates demanded
of the next generation of 32- and
64-bit microprocessors.

“That’'s why we've been an
active participant on the IEEE’s
Futurebus+ committee since its
founding in 1979. And that's why
we invented the Backplane Trans-
ceiver Logic (BTL) that makes

Floppy Disk Controller

\SON

Custom Linear ASIC:

64

410
| TP L intertace
P

Futurebus+ a reality today:

“Our first Futurebus+ chipset
contains five devices, and they
employ some of the most advanced
analog+ digital integration ever
achieved. Our BTL drivers, for
example, let the digital CPU send
information to the digital memory
over the analog bus at peak rates
of 2-3 Gbytes/second!

“This is the future— and we've
got it today”

Setting the pace in
system-level integration.

“Another great example is
CLASIC, our powerful Custom
Linear ASIC family.

“To reach system-on-chip
performance, you've got to inte-
grate analog and digital functions
onto the same substrate.

“Well, CLASIC does that.

ISDN Ulnterface

Futurebus +

b ADC1251 A/D Converter

COMPARATOR OUTPUT CONTROL LOGIC

e A MAIN DAC |
TG | CORRECTION DAC
AND
CONTROL ALU R
© Lo6lc

RAM

A DiGTAL [} ANALOG

ADC1251
Op amps, comparators, references,
DACs, VCOs, PLLs, plus digital cells
— ahuge library of building blocks.
In bipolar, CMOS, and BiCMOS.
With user-friendly design tools
that let you do your own design on
your PC or workstation.

“It’s that simple””’

Reaching a new level
of ADC accuracy.

“Our new ADC1251 takes a
quantum leap in integration. It’s
powered by a sophisticated digital
controller and is totally self-calibra-
ting, so it will maintain linearity
over time, temperature, and
supply voltage.

“You get 12-bit-plus-sign reso-
lution with a 8.0us conversion

Hard Disk
Synchronizer/ ENDEC

DIGITAL OUTPUT DATA
LATCH AND BUFFERS

EDN April 25, 1991




and VLSI digital isn't easy.
box for doing that job than

time and a =1/2 LSB non-linearity
accuracy while dissipating 113mW
max at =5V.

“Try to find that in any other
ADC. You can't”

Pushing the limits of
analog + digital integration.
“To achieve these levels of
integration, you need powerful
tools in the hands of experienced
designers.

“We've got them. A full range
of process technologies, including
fourth-generation bipolar ECL and

EDN April 25, 1991

BiCMOS, which give us 0.8u litho-
graphies with bipolar Fy, of 15GHz
and S0ps gate delays.

“We also have some of the
most advanced design tools in the
industry; developed through our
strategic alliance with Cadence.

“And we have seasoned
analog and digital designers who
know the art of putting those
tools to work in advanced analog+
digital designs.

“This is the leading edge— and
we're leading it

Putting it all to work for you.

“The only way to make the
systems-performance break-
throughs and the systems-cost
breakthroughs demanded by next-
generation products is to integrate
analog+ digital. We're doing it all,
right now. So if I were a designer,
I'd call us. Soon”

1-800-NAT-SEMI, Ext. 117

zNational

Semiconductor

© 1991 National Semiconductor Corporation

CLASIC is a trademark of National Semiconductor Corporation




Sumitomo Metal Mining Co., Ltd.

The Building Blc
a Better W

Bonding Wires, Alloy Pre-forms, Thick Fill
Lead Frames, TAB

Microwave Dielectric Ceramics and Applications,
Pyroelectric IR Detector Detector Module,
/ ) Bonded Magnet

GaAs, GaP, CdTe, LN, YAG,
Faraday Rotator and Optical Isolator
Terminals, Switch-related Parts

Better ideas are commonplace at Sumitomo Metal and Mining Co., Ltd. (SMM). As we
explore the frontiers of electronics technology, we are constantly discovering new applications
for SMM’s four hundred years of integrated expertise.

Built on solid ground and rich in corporate resources, SMM has grown and diversified
in step with the rapid changes in the electronics industry. By constantly keeping one eye on
the future, we have become a major supplier of semiconductor packaging materials, solid
laser crystals, and optoelectronics devices, among other high technology products, as well as
a leader in metal refining and in the mining of gold and other precious metals.

From minerals to megabytes, Sumitomo Metal and Mining Co., Ltd. is a total manufac-
turer, providing new materials for a better tomorrow.

» SUMITOMO METAL MINING CO., LTD.

oo 11-8, 5-chome Shimbashi, Minato-ku, Tokyo 105, Japan
Phone: 3-3436-7901 Telex: 2422386 SMMINE J Fax: 3-3436-7746

Sumitomo Metal Mining U.S.A., Inc. Boston Office:
12 Alfred St., Suite 300, Woburn, MA 01801 Phone: 617-932-6208 Fax: 617-938-8199
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Jesse H. Neal

Editorial Achievement Awards
1990 Certificate, Best Editorial
1990 Certificate, Best Series
1987, 1981 (2), 1978 (2),
1977, 1976, 1975

American Society of
Business Press Editors Award
1988, 1983, 1981

It’s time for good news

Everyone knows that the US is in a recession. We are bombarded
daily with the awful news—unemployment is up, sales are down,
companies are retrenching, consumers aren’t buying. Almost all
of the economic and business reports tell of gloom and doom. His-
torically, though, the news is worst just before things turn around.
Now is the time to look at the positive news and its effect on all
of us.

The crazy pattern of borrowing and lending in the 1980s appears
to have ended. Banks are more cautious about whom they lend
money to, and with good reason. The companies that get credit
are the ones unburdened with debt—the ones most likely to survive
and to lead recovery. Interest and mortgage rates have also come
down considerably in the last few months as the Federal Reserve
loosens credit. More people are thinking about buying real estate.
Here in New England, an area in which the real estate market
has been badly depressed, some agents believe the devaluation of
property is at an end.

Oil prices, which shot up at the start of the Middle East crisis,
continue to drop and may go lower still if OPEC decides against
strict limits on oil production. Cheaper energy and raw-material
costs help spur a recovery. Now that the war is over and oil prices
are dropping, people are showing signs of confidence that the reces-
sion will also end. Retail sales rebounded from —0.9% in January
to0 0.5% in February. In December, sales were —1.5%. The increase
from month to month seems small, but combined with other signs
shows a pattern of economic improvement. I'm not an economist,
and I cannot make quantitative predictions. However, the fact
that most of the economic news in a recent issue of Business
Week was bad convinced me that we're ready for a steady recovery
this year. Over the years I have noticed that when the business
press convinces itself times are bad, the economy starts to pick up.

Here in the US there’s a tendency to look at the worst and
ignore the best. Recovery depends on you and me, and we can
start by concentrating on the positives. People are still doing busi-
ness in this country. Let’s talk about it. Let’s talk about the orders
we are getting and why we got them. Let’s be enthusiastic about
the good people who work for us and concentrate on keeping them
as valued employees. Let’s promote ourselves as fair and reliable
working partners. Let’s trumpet the new technologies and products
we're developing, and let’s hail our breakthroughs and achieve-
ments. We've got a lot of good news to spread. I'm all ears.

3‘& Jon Titus
Editor

Send me your comments via FAX at (617) 558-4470, or on the EDN
Bulletin Board System at (617) 558-4241 300/1200/2400, 8, N, 1.

EDN April 25, 1991
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OUR CLASSIC EPLDS CUT

osre, eeo e N They also cut your product
—— A  costs, with prices low enough to
ATERR 8 - J impact your bottom line.
Ec) o As for logic delays, we've

EP1810JC cut them down to a remarkably

low 12ns.

So now you can cut something from your design: PALs
and GALs. Because our Classic parts give you a combination
of speed, density and flexibility you won't find in other PLDs.

All of which helps you cut the time it takes to produce a

superior design.
For example, our 20-pin, 8-macrocell EP330 is the perfect

replacement for over 20 types of PALs and GALs. It stretches

counter frequencies to 125 MHz while sipping one-fourth
the power of a standard PAL. And its quiet output switching
circuitry allows the EP330 to run faster in-system than
a 10ns 16V8.

Our 24-pin, 16-macrocell EP610 delivers 60% more
logic density than a 22V10. And unlike a 22V10, the 15ns
EP610 consumes a mere 20p.A in standby. And its registers
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[ORE THAN LOGIC DELAYS.

can be programmed for D-, T-, JK- or SR-operation or for

asynchronous clocks.

To replace multiple PALs and GALs with a single chip,
try our 44-pin EP910 or 68-pin EP1810. Both offer superior

logic density and greater I/O at a lower cost than any other
mid-range CMOS PLD.

.
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Our Classic EPLD family also helps you get to market

'.;"

»
-

faster. Thanks to a host of powerful logic development tools

from Altera and third parties.
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»
-
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What's more, we offer the industry’s broadest, most

flexible line of CMOS PLDs. With devices ranging from 20

((ELLINA

B L

to 100 pins, and logic densities from 8 to 192 macrocells,
there’san EPLD for every logic design task.
- = So call Altera today
— 7 at(408) 984-2800

n ‘W : : .
i g. p for more information. And discover

programmable logic that’s a cut above the rest.
. s

2610 Orchard Pkwy., San Jose, CA 95134-2020 (408) 984-2800/Fax: (408) 248-6924

Classic is a trademark of Altera Corporation. Other brands or products are trademarks of their respective holders. © 1991. Altera Corporation
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Bring the Modulation Domain
designing on a higher level.




to your lab and start

These days, designers face prob-
lems that require a level of under-
standing beyond the scope of
conventional measurement tech-
niques. The Modulation Domain
can give you that level of under-
standing. With a new dimension in
signal measurement that makes it
possible to analyze frequency,
time-interval, and phase over con-
tinuous time. And now, HP brings
the Modulation Domain to your lab
with high-performance analyzers
that give you insight into your
designs you've never had before.

The HP 53310A streamlines
Modulation Domain analysis with
a simplified user interface, one-
button signal acquisition and real-
time measurements for fine-tuning
your designs. It gives you contin-
uous frequency and time-interval
measurements for analyzing mod-
ulations in RF and microwave
signals. Characterizing VCOs,
phase-locked loops, and electro-
mechanical devices. Locating
sources of jitter. And much more.

The HP 5372A is ideal for gather-
ing in-depth Modulation Domain
information in single-shot events.
In addition to frequency and time-
interval measurements, it also
displays phase over continuous time.
And analyzes even the most com-
plex signals with incredible detail.

Find out how to take
your design skills

to new heights.Call 3
1-800-752-0900* Ask
for Ext. 1852,and we
will send you a Visitor’s
Guide to the Modulation Domain
on floppy disk. That way, you’ll be
up on all the latest developments.

There is a better way.

[ﬁp HEWLETT

PACKARD

*In Canada call 1-800-387-3867, Dept. 420.

© 1990, Hewlett-Packard Co. TMSCDO57/ EDN
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(Goes great

APPRO

*Trademark of The Dow Chemical Company
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with chips.

If you've been following the developments in high-
density multichip modules, you know the great
promise that lies there.

If you've been leading the developments, however,
you know the great problem that lies there.

Namely, the search for a polymer dielectric that
can make multichip modules
truly practical.

For which reason we are
pleased to introduce you to
new bisbenzocyclobutenes
(BCBs) from Dow.

BCBs offer big advan-
tages over the polyimides you
may have been experiment- 3
ing with. To start, they simply ¥
perform better—by about ;
50%. And in the process, they
simplify manufacturing and
lower your overall costs.

CHIPS WITHOUT RIDGES.

Where does BCB’s advantage come from?

For one thing, from its extremely low dielectric
constant. In general, you can get away with layers 25%
thinner than you'd need with polyimides. This means
higher density and, therefore, higher performance.

You also get much better leveling than with poly-
imides. BCB planarizes more than 90%, compared
with the 30% or less typical of polyimides. This nearly
ridgeless surface reduces crosstalk and improves
etching as well.

And BCB can take the heat, literally. It shows
great thermal stability at curing temperatures. This,
together with its naturally low modulus, gives you a

See us at Nepcon Booth #1110
EDN April 25, 1991

The motherboard of a microcomputer, on a multichip
module made with BCB from Dow—actual size.

finished module created with less stress than one
made with most polyimides.

NO MORE SOGGY CHIPS.
Water, a byproduct of the polyimide curing process,
is the enemy of the multichip module. It complicates
¢ manufacturing and robs poly-
mers of their dielectric
appeal.

BCB, on the other hand,
produces no water. So there’s
no need for additional drying
during manufacture. And
since it vigilantly resists mois-
ture (absorbing just 0.25% of
its weight after 24 hours at
& 100°C), the dielectric proper-
& ties you design in, stay in.

BCB also offers excellent
adhesion to aluminum, copper,
silicon dioxide—and to itself.
So there’s no need for the metal tie layers other
dielectric materials require.

YOUR CHIPS, OUR DIP.

All in all, this means you can manufacture high-density
modules faster, with fewer rejects and, therefore, less
expensively with BCB. And wind up with modules that
perform far better than they would with polyimides.

If BCB sounds good in theory, we invite you to
learn from the experience of those who have put it
into practice—including one manufacturer who has
successfully gone into full commercial production.

If you'd like more information, call us today at
1-800-441-4DOW.

Dow Plastics
We don't succeed unless you do.
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The right tools
make all the ditterence...

[ntroducing jJOMEGA!

pﬁ—‘-\u

Tired of Using RF Design
Tools That Don’t Measure
Up to the Task?

EEsof introduces
JOMEGA, the first
design automation
software developed
expressly for RF
engineers. JOMEGA
has the features you
need for fast, manufac-
turing-oriented design at
frequencies below 3,000 MHz: easy-
to-use schematic entry, fast linear and
nonlinear circuit simulation, an RF-
oriented model set including large-
signal BJT transistor library, and built-
in documentation capability.

JOMEGA

JOMEGA Has the Edge You Need
to Create Better RF Designs in
Less Time:

JOMEGA’s harmonic-balance
simulator gives you fast
optimization of linear and
nonlinear circuits with
simultaneous access to
circuit response in
both time- and fre-
quency-domains. And
JOMEGA has advanced fea-
tures, like manufacturing yield opti-
mization and optional board layout,
that let you make manufacturing
tradeofts during engineering design.

Breaking the Barriers...

Call Us Today, Let Us Show You
How jOMEGA Can Make the
Difference on
Your Next RF
Design!

We'd like to send
you an informative
product brochure
which describes
the many features
of JOMEGA. Call us at (800) 624-8999,
ext. 155. Or if you prefer, contact us
by FAX at (818) 889-4159. In Europe,
call (49) 8105-24005 or FAX (49)
8105-24000.
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TECHNOLOGY UPDATE

If you need to
store data by the
terabyte, watch for
digital paper. At
one-half cent per
megabyte, it may
become the archi-
val medium of
the nineties.

Chris Terry,
Associate Editor

EDN April 25, 1991

DIGITAL-PAPER STORAGE

Flexible optical media
boost data density

igital paper” is a write-once
optical data-storage material
that provides prodigious ad-

vantages, including
® Far greater data density than any
other medium
® Chemical stability that makes it im-
mune to wide variations in ambient
temperature and humidity
® An archival life of at least 15 years
® Extremely low cost to the user
(one-half cent per megabyte).
The potential applications for digital-
paper storage already number in
the hundreds. The list of applica-
tions is starting to look more
and more like a sci-fi

description of a Digital paper’'s high data
density goes hand-in-
hand with its high data-
transfer rate—you can
search for any file within
a 200M-byte space in
less than 1 second.

22nd-century all-pur-
pose material. So
far, however,
only two com-
mercial manifesta-
tions have reached
the production and
marketing stages: write-
once optical tape and
small identification tags.

The small tags can hold more
than 1000 bits of information in a
space less than one square centimeter
and can be read from a considerable dis-
tance. Current uses for such tags include
identifying machine-tool bits and provid-
ing instructions for their use. You can
also use similar tags to hold positioning
data; mechanisms that employ these
tags can identify the position of a mov-
ing part with an accuracy of =1 pm
relative to a previously established ref-
erence point.

The optical tape comes in two for-

mats, one for 35-mm open-reel drives
(1 terabyte per reel) and the other for
half-inch IBM 3480-compatible car-
tridges (50G bytes per cartridge).

In addition, ICI Imagedata employed
Bernoulli Optical Systems Corp (Boul-
der, CO) to perform a considerable
amount of research and development
work on Bernoulli-effect floppy-disk
drives that employ digital paper as their
storage medium. ICI Imagedata expects
to license this technology to disk-drive
manufacturers. If drive manufacturers

fulfill ICI’s expectations, we may
see 2-in. floppy disks—that hold
100M bytes per side—within

a year or two.

The name “digital
paper” was coined by
the developing com-
pany, ICI Image
data, a Wil-
mington, DE-based
subsidiary of the Brit-
ish chemical firm, Im-
perial Chemical Indus-
tries (ICI) Ltd. The
name was intended to suggest
that this data-storage medium
could become a reliable electronic re-
placement for almost all archival paper
and paper derivatives such as microfilm
and microfiche. In practice, however,
the name has proven highly confusing
and misleading to potential users, who
tend to associate the bulk, fragility, and
erasability of wood-based paper with the
name.

Al Conover, president and CEO of
Lasertape Systems (which makes IBM
3480-compatible optical cartridge
drives) prefers to call the material “digi-
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Were giving

away our

More project managers are using
Microsoft’ Project for Windows than any
other package.

Probably because Microsoft Project
for Windows wouldnt be any different if
youd planned it yourself.

Work with data easily. Create cus-
tomized filters, tables, even output.

Offer good until June 30, 1991 or while supplies last. The first working
only: anada, call (416) 568-35 putside the U.S. and Canada,
rademarks of Microsoft on.

model is free; additional models are $9.95 plus a
call (206) 936-8661.© 1991 Microsoft Corporati

appi

licable sale
on. All rights reserved. Microsoft and the Microsoft

ement

Manipulate PERT and Gantt charts by
clicking and dragging.

See for yourself. Just give us a call
at (800) 541-1261, Dept. P97, and we'll
send you a free working model.

Making it all make sense

U.S., call (800) 541-1261,
» registered trademarks and Windo

ales tax. Offer good only in the 50 United States. In the
logo are

Dept. P97. For information
ws and Making it all make
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Digital-paper storage

tal optical tape” (DOT). His sales
team finds that this name, by its
similarity to the widely known DAT
(digital audio tape), more forcibly
suggests the high capacity and high
performance inherent in the me-
dium. Lasertape Systems has
trademarked the new name and its
abbreviation. However, they en-
courage any vendor of devices that
employ the material to use both
trademarked monikers (with suit-
able acknowledgement).

Physical characteristics

David Owen, development ex-
ecutive for storage products at ICI
Imagedata, points out some of digi-
tal paper’s technical advantages
over other media. Some of these ad-
vantages-hold good even in applica-
tions that currently use erasable
rather than write-once optical media.

First, the high data density
(200M bits/in.?) makes the medium
attractive for applications in which
space is at a premium. The high
data density goes hand-in-hand
with a high data-transfer rate (cur-
rently 3M bytes/sec, potentially up-
gradable to 6M or even 12M bytes/
sec) that allows fast searching—you
can find any file within a 200M-byte
space in less than 1 sec, and any
file on a 50G-byte cartridge in less
than 15 sec. For Creo’s 1-terabyte
open-reel drive, average access
time is 28 sec, and worst-case access
time is 60 sec.

Second, the flexibility of the me-
dium makes it potentially usable in
a startling variety of forms. You can
cut the material into disks, strips,
or tapes, as well as sheets, credit-
cards, security badges, and odd-
shaped identification tags.

Third, the chemical stability
maintains data integrity. By con-
trast, when you cut magnetic re-
cording web into tapes, it’s not al-
ways possible to maintain a perfect
seal at the cut edges; such sealing
defects in metal-particle tapes can

EDN April 25, 1991

greatly reduce data life. Humidity
can start corrosion at the outer
edge of an unsealed tape, and this
corrosion can spread inward toward
the center of the tape.

Wear is not an academic issue

Al Conover adds several other
advantages of optical tape over
magnetic tape. Wear on the DOT,
for example, is minimal, mainly be-
cause reading and writing do not
require physical contact between
the head and the tape. Further-
more, in Lasertape’s drives the ac-
tive layer is on the outside of the
tape and does not come into contact

tained machines both abrades the
recording surface with dirt and cor-
rupts the picture data with residual
magnetic fields that are never de-
gaussed. If the recording were on
DOT, however, this deterioration
would be eliminated.

As yet there are no VCR drives
that can use DOT, but such drives
will become a necessity for HDTV.
Current VHS tapes could hold only
about ten minutes of HDTV mate-
rial, whereas currently available
50G-byte DOT cartridges could hold
about eight hours of HDTV mate-
rial. These cartridges certainly
have the bandwidth needed for

Item

Table 1—Lasertape Systems’ digital optical tape

Value

Capacity

Transfer rate
Average seek time
Average seek time
Bit error rate
Dimensions
Interfaces

Expansion
Prices

50G bytes

3M bytes/sec

600 msec (200M bytes)

15 sec (50G bytes)

<1072 (corrected)

19 x 8 in. rack mount
SCSI-1 and SCSI-2

Fully 3480 plug compatible
Autoloader for 10 cartridges
Drive: $25,000

Autoloader: $1500

with rollers and guides. A low-
friction coating over the active
layer improves the physical flow of
the tape by helping to reduce bind-
ing between layers on a reel.

Of course, you don’t have to
worry about wear if you’re using
erasable or write-once magneto-
thermal media or magnetic hard
disks (unless a head crash occurs).
But if you're using magnetic tape
storage, tape wear is by no means
an academic issue—it’s a serious
problem in industrial-strength ap-
plications. For example, video
rental companies are finding that
significant picture deterioration
starts to appear after a video tape’s
tenth rental, and the tape becomes
almost unviewable after 15 to 20
rentals. Playing the tape on a vari-
ety of old and inadequately main-

video recording, and they would be
extremely resistant to the deterio-
ration of magnetic tapes experi-
enced by rental companies today.

The economics are attractive

By now you may be saying,
“Sounds wonderful, but why should
I switch to a new medium? What'’s
it going to cost me? What about my
old drives? Isn’t there a catch some-
where?” The answers to these ques-
tions will depend on how much data
you need to store.

If you need only a few hundred
megabytes, then digital paper won’t
do much for you. If you need to
store as much as a terabyte (10"
bytes) of data at a time, then you're
stuck with Creo’s $225,000 35-mm
optical tape recorder for the mo-
ment. Of course, if your application

79




TECHNOLOGY UPDATE

Digital-paper storage

needs that much storage on a reel,
the price shouldn’t be any great
shock to you.

But if you need to store tens or
a few hundreds of gigabytes, look
seriously at Lasertape Systems’
DOT cartridge drives from three
points of view: drive replacement
costs; savings on media; and savings
on the labor costs of mounting and
dismounting magnetic cartridges.

There’s no question that a DOT
drive costs more ($25,000) than the
corresponding IBM 3480 magnetic
cartridge drive ($15,000 to $20,000).
But this difference may turn out to
be smaller than it seems. Consider
that a DOT cartridge drive is little
more than a standard IBM 3480
drive with an optical read/write
head instead of a magnetic head.
Falling prices of laser diodes and
Bragg cells (a component of the
scanner) are likely to make the
price difference negligible within a
year or two.

DOT cartridge drives require no
changes to the operating system or
file system because the DOT drives,
like IBM 3480 drives, employ the
SCSI interface. Furthermore, DOT
cartridges follow the 3480 standard
for writing data—no catalogs,
merely a series of variable-length
records.

You can save as much as $3500
in media costs each time you use a
DOT cartridge rather than 3480
cartridges. A 200M-byte 3480 car-
tridge costs $5, whereas the DOT
cartridge costs $250. But the DOT
cartridge holds 50G bytes (250
times as much as the magnetic car-
tridge), so the cost per megabyte
comes down from $0.025 to $0.005.
If you completely fill your magnetic
cartridges, one DOT cartridge will
replace 250 3480 cartridges, and
youll save $1000 and about three
cubic feet of storage space. How-
ever, most users don’t fill every
3480 cartridge they store. So, one
DOT cartridge may replace as many

80

as 750 average 3480 cartridges—if
you fill the DOT cartridge—saving
you $3500 and about ten cubic feet
of storage space.

Remember, too, that your appli-
cation often may need to store large
volumes of data without needing
more than a few gigabytes on line.
At these times, mounting and dis-
mounting cartridges can become-a
labor-intensive—and hence, expen-
sive—operation. Switching to DOT
cartridges is likely to reduce the
number of mounts and dismounts
and therefore your running costs.

The banking industry is just one
example of a high-volume user that
needs to be able to access archived
documents quickly. Banks capture

tions. DOT has both the capacity
and the performance needed to cre-
ate a complete log either at London
or at the New York center where
transactions are regrouped geo-
graphically for retransmission to
the destination banks.

Likewise, many sites that handle
medical records already have as
many as 1 million IBM 3480 car-
tridges (200M bytes each), and the
number is increasing daily. That
makes for much mounting and han-
dling. A switech to DOT could
greatly reduce both media and han-
dling costs at these sites.

What makes a DOT system inex-
pensive to purchase and run is that
it’s an extension of well-understood

Table 2—Creo Products’ 1003 optical tape recorder

Bit error rate
Dimensions
Interfaces
Price

Item Value

Capacity 1T byte/880m reel

Transfer rate 3M bytes/sec (sustained maximum)
Seek time Average random record, 28 sec

60 sec max

10712 (corrected)

24 x29 x 77 in. (19-in. rack)
SCSI and serial

$225,000

images of checks digitally and then
transfer the images to microfiche
for archiving. The labor involved in
transfer and storage is quite costly.
Many such records are never looked
at again, but when an image is re-
quired for verification, further con-
siderable labor costs are entailed in
retrieving it. Check-image storage
could benefit from DOT technology.

Another banking application that
could benefit is the overnight Lon-
don-to-New York funds-transfer
service. This service would like to
log every transaction included in a
transfer, but has found that present
media do not have either the per-
formance or the capacity to create
such an on-the-fly log. Using stan-
dard data storage, transactions cur-
rently have to be recorded only
upon reaching their final destina-

3840 technology. The substrate of
DOT is identical to that of 3840
magnetic tape (see box, “How digi-
tal optical tape works”). In fact, ex-
cept that optical cartridges are built
to slightly tighter mechanical specs
than magnetic cartridges, a stan-
dard 3480 drive has no way of tell-
ing whether magnetic or optical
tape is loaded. In building their op-
tical subsystems, Lasertape Sys-
tems could retrofit an optical head
(which has no moving parts) to any

IBM 3480-compatible drive.
Compatibility with the 3480 ex-
tends to the device interface. Effec-
tively, the operating system (OS)
uses a magnetic cartridge as a
write-once medium; there are no
catalogs or directories on the tape,
and you cannot perform the record
Text continued on pg 85
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Count On IDT

The R3001 RISController™: BiCEMOS™ ECL SRAMs:
The Embedded Processing Solution  Technology for the '90s

The R3001 is the first derivative
. of the R3000 processor designed
specifically for embedded control
applications. Compared to the
Intel 960 and AMD 29K
processors, the R3001 is the most
st-effective solution for these
applications—we have the data

; De51gn the fastest systems with
IDT's BICEMOS ECL family. At
. 7ns, the IDT10494 is the fastest
- BiCMOS 64K ECL SRAM in
_production. 256K and synchro-
~nous self-timed SRAMs are also

" B available in 10K/100K/101K

configurations. Call and ask for

Embedded RISC
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P prove it! Call and ask for . KIT CODE 0091B to get a copy
i . KIT CODE 0091A to get an - of the BiICEMOS ECL Product
: . R3001 Performance . Information booklet.
. Comparison Report. ”
FCT-T Logic: Fastest Speed/ The SyncFIFO™ Family;
Lowest Ground Bounce Double Your FIFO Performance
IDTsFCT-T Logic Family is i SyncFIFOs offer leading-edge
FFC,!::, the fastest logic family available Soinsiihge - performance that is 50% faster
EEEEN and has the lowest ground . than other FIFOs. The synchro-
g bounce—up to 40% less than : e . nous architecture is easy to
previous FCT devices! The = 50 . implement and reduces chip

FCT-T family provides direct " —
TTL logic compatibility and is
 available in FCT, FCT-AT, and J i
 FCT-CT speeds. Call today for « /1

t KIT CODE 0091C and get a V i
copy of the High-Speed CMOS '
. Logic Design Guide.

. count 9-to-1. SyncFIFOs have

. 18-bit buses and are ideal for 32-
‘bit systems. Ask for KIT CODE
- 0091D to get AN-60: Designing
with the IDT SyncFIFO™

IDT Sub‘s'é?ModuIeS' 12ns Cache Tag SRAMs:
Building Blocks for the '90s Wait No Longer

The Ultimate . IDT offersa complete line of Wait no longer, ‘s IDT's cache tag SRAMs have the
board-level subsystem products, e . features you want to design in:
including cache memory, . single-pin block reset, totem-pole
shared-port memory, writable . match output, 4K and 8K depths,
control store, RISC CPU, high . industry standard pinouts, and
integration modules, and custom . an on-board comparator to
- designs for specific applications. mplify design. Call and ask for
. Call today for KIT CODE . KIT CODE 0091F to get free
0091E and receive technical . samples of the IDT6178 cache

RISController, BICEMOS, and SyncFIFO are trademarks of Ini
The IDT logo is a registered trademark of Integrated Device Technology, Inc. H ®
Ve
Contact us today to receive data sheets and other Wheh cosieffective
design information on IDT's products. i performance counts
(800) 345-7015 Al di

FAX: 408-492-8454 Integrated

3236 Scott Boulevard, P.O. Box 58015, Santa Clara, CA 95052-8015 Device Technology, Inc.




TECHNOLOGY UPDATE

Digital-paper storage

How digital optical tape works

Digital optical tape (DOT), also known as digital
paper, consists of four basic layers (Fig A):

® 3 substrate of Melinex polyester,

® a metallic reflecting layer,

® 3 dye-containing polymer layer,

® a protective overcoat.

It’s worth noting here that the DOT substrate
material is the same as the substrate material of the
magnetic tape used in IBM 3480 cartridges. Hence,
manufacturers can produce DOT tape using many
of the standard methods. Not needing significantly
altered production methods, DOT media costs
shouldn’t adversely affect the cost of DOT systems.

Writing to DOT

To write data to the DOT, the system turns a
laser beam on or off. Unlike the ablative techniques
of WORM drives, which burn holes in the metallic
reflector, the DOT pyroplastic technique merely de-
forms the dye-polymer layer, producing a pit (Fig
B). Because the dye-polymer layer is a very poor
conductor of heat, the heat produced by the laser
beam does not spread nearly as rapidly as it does
when burning a WORM reflector layer, which is
highly conductive. Thus, the heating effect of the
laser is confined to a very small area of the DOT
active layer.

As a result, the pits can be as small as 1 micron
in diameter and have very sharp edges. Spacing
between longitudinal tracks can be as small as 1.6
microns. The small pits with their steep edges pro-
duce very sharp transitions between pit and no-pit

LASER BEAM
1.6-ym TRACK PITCH

1.0-ym MISSION SIZE
\\ g “«— OVERCOAT

—— MELINEX

POLYESTER-
ASED

SUBSTRATE

25pm METALLIC REFLECTING

LAYER

Fig A—Digital paper, or digital optical tape (DOT), has four
layers. The heat of the write laser creates pits in the active dye-
polymer layer.

conditions and permit data to be written and read
at rates as high as 3M bytes/sec. Conventional abla-
tive WORM techniques cannot support such high
data-transfer rates. In a WORM disk, losses due to
absorption and scattering of the laser beam produce
pits whose edges slope more gradually than those
of a DOT system.

Reading from DOT

A DOT drive reads data from the tape by means
of a low-power laser beam that cannot deform the
active layer but can detect the presence or absence
of a pit. In the absence of a pit, the distance between
the top surface of the active layer and the bottom
surface adjacent to the metallic reflector is a whole
number of half wavelengths of the laser light. Thus,
reflections from the top and bottom surfaces of the
active layer reinforce each other. When the beam
encounters a pit, however, the distance between top
and bottom surfaces of the active layer is not a
whole number of half wavelengths, so the reflected
rays partially or completely cancel each other (Fig B).

The optical head

Lasertape Systems Inc and Creo Products Inc
have taken different approaches to creating multiple
tracks. Lasertape Systems, in the interests of robust
miniaturization, uses a purely electronic scanner; the
creation of 40 tracks on a 3480-compatible optical
cartridge does not require any physical movement

o e "OUT-OF-STEP"
BEAMS i
REINFORCE MS
CANCEL
ACTIVE LAYER fx ABLATION PIT
POLYMER/DYE :
¥ Y
p, e
METALLIC REFLECTOR 1

Fig B—Interference effects allow the system to detect pits or
the absence of pits as the read laser passes over the material.
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CRYSTAL
SCANNER
TRANSDUCER LASER
UG DIODE
TAPE %100 MHz

Fig C—A DOT tape scanner has no moving parts; the angle at which the beam emerges from the crystal depends on the radio

frequency applied to the crystal via a transducer.

of the head. Instead, Lasertape’s method shifts the
laser beam by passing it through a crystal to which
they have attached a transducer (Fig C). Applying
a radio frequency of approximately 100 MHz to the
transducer creates a supersonic flexing action in the
crystal. The angle at which the laser beam emerges
from the crystal varies with the precise frequency
you apply to the transducer. This type of scanner
is small enough to allow an optical head to be
retrofitted to a standard 3480 drive. The drive re-
cords one track at a time in alternate directions for
a total capacity of 50G bytes.

Creo did not have to contend with such rigid size
constraints, and therefore adopted the scheme
shown in Fig D. An array of laser diodes (one for
each of the 32 tracks on the tape) send their beams
into a collimator. The collimated beam is then posi-
tioned and focused on the tape track to be used. A
slide running in an air bearing performs the position-
ing; a lens focuses the collimated beam. The optical
encoder of the positioning mechanism turns on the
appropriate diode in the laser-diode array. The slide
also directs the reflected beam to the sensor associ-
ated with the current track. Again, there are 32
sensors in the sensor array (not shown in the dia-
gram). The system writes 32 bits across the tape
in one direction, then steps the tape and writes 32
bits in the other direction. Each physical record is
32 bits wide by 20,000 bits long, for a total of 80k
bytes. An 880-meter reel of tape has a total capacity
of 1 terabyte (1000 gigabytes).

BEARING
orticat 1 )
ENCODER

COIL
DRIVE

LASER-
DIODE
DRIVER
_

INPUT
DATA

Fig D—Creo’s optical tape drive writes 32 bits across the tape
in one direction, then steps the tape and writes 32 bits across the
tape in the other direction.
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‘Cheyenne™ 7130A

Set your sights on the highest capacity and
performance available in an inch-high, 3.5-inch form
factor disk drive. Maxtor’s Cheyenne Series Model 7130A
delivers peak specs including an unsurpassed 130MB of
formatted storage.

Powerful features such as a 64KB cache, 6MB/sec
transfer rate and low 3.7 watts power requirement are
packed into the 7130A, making it the crystal clear
choice for desktop and portable laptop computers.

Effective electronic communications require speed.
Compare the Maxtor 7130A’s fast 15ms access time to
the competition’s 19ms access time. Maxtor’s two-platter
design increases its reliability to a towering 150,000 hours
MTBF, compared to the competition’s 40,000 hours.

Call and ask about our Cheyenne family of high-
performance, inch-high AT and SCSI drives with
capacities from 40MB to 130MB. Don't fall for the
others’ claims. Instead, set your sights on peak
performance with Maxtor. Call your nearest
Authorized Maxtor Distributor.
CIRCLE NO. 35

i
S g

Maxtor
Cheyenne 7130A

(tor. | 130MB

B G4KB
! 6.0MB/Sec
il 15ms
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We Drive Hade
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Authorized
Maxtor
Distributors

A.D.P.I.

1-800-275-2374

301-258-2744

Anthem Electronics

408-452-2287

Arrow Commercial Systems Group
1-800-323-4373

Arrow/Klerulff

1-800-777-2776

Avnet Computer

1-800-422-7070

B.S.M/Business Solutions in Micro
1-800-888-3475

214-699-8300

Cal Abco

818-704-9100

800-669-2226

Compac Micro Electronics
1-800-426-6722

415-656-2244

Computer Brokers of Canada (C.B.C.)
416-660-1616

604-273-1155

CPE

714-757-0505

800-582-0505

Data Storage Marketing (D.S.M.)
1-800-543-6098
303-442-4747

Firstop Computer
1-800-832-4322

Future Electronics
514-694-7710

Intelect
011-525-255-5325
JACO

214-733-4300

Marshall Industries
1-800-522-0084
Microware Distributors
1-800-777-2589
503-646-4492

Mini Micro
408-456-4500
1-800-628-3656

Pioneer Standard Electronics
1-800-874-6633

Pioneer Technologies
1-800-227-1693

S.E.D.

1-800-444-8962
404-491-8962

Tech Data
1-800-237-8931
813-539-7429
Technology Factory
1-800-848-2073
1-800-227-4712
Technology Marketing Group
1-800-688-7000
612-942-7000

U.S. Computer
305-477-2288

Wyle Laboratories
1-800-289-9953
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Digital-paper storage

updates or random data replace-
ment that characterize magnetic or
erasable-optical disks. You erase
everything in the cartridge only
when all of that data can be dis-
carded or has already been moved
to some other medium. The OS ex-
pects to write and read only a series
of variable-length records, using
tracks in alternate directions. DOT
systems fulfill all of these expecta-
tions. The only differences the OS
must take into account are that each
track of a DOT holds far more data,
and a DOT has 40 tracks instead
of the 18 of a standard magnetic
cartridge.

A DOT cartridge is potentially
erasable and reusable, although no-
body has implemented the careful
reheating that would be needed to
remove the pyroplastic deforma-
tions (pits) from the dye-polymer
layer.

Large-volume techniques

The Creo open-reel DOT recorder
can store 1 terabyte (1000 gigaby-
tes) on a 12-in. reel of 35-mm tape,
which satisfies the requirements of
most satellite data-logging applica-
tions.

But, if you've made the decision
to go with Lasertape Systems’ 50G-
byte cartridges for the sake of com-

patibility and cost reduction, you
may some day find your data re-
quirements outgrowing your sys-
tem. In that case, you can immedi-
ately expand your system by adding
Lasertape Systems’ $1500 auto-
loader, which allows a single drive
to handle ten cartridges for a total
capacity of 500G bytes. If you're
still under capacity, your existing
controller will handle three more
drives, each equipped with an
autoloader, yielding a total capacity
of 2 terabytes for the four drives
(40 cartridges).

And if you still don’t have enough
capacity (23 million ASCII pages on
each of 40 cartridges), there are silo
and ATL systems that can handle
as much as 64 petabytes (1 petabyte
is 10" bytes). That should accommo-
date all of your data and the 2050
AD edition of the Encyclopedia
Galactica! EDN

Article Interest Quotient
(Circle One)
High 509 Medium 510 Low 511

For more information . . .

For more information on the digital-paper products discussed 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 follow-
ing manufacturers directly, please let them know you saw their products

in EDN.

Creo Products Inc ICI Imagedata Lasertape Systems Inc

110 Discovery Park Concord Pike 51 E Campbell Ave, Suite 110
3700 Gilmore Way Wilmington, DE 19897 Campbell, CA 95008
Burnaby, BC V5G 4M1 (302) 886-8484 (408) 370-9064

Canada Circle No. 701 FAX (408) 370-9120

(604) 437-6879 Circle No. 702

FAX (604) 437-9891

Circle No. 700

85




NO INDUCTORS!
+9V IN/-5V OUT INVERTER
POWERS 100mA LOADS

MAX660 Plus 2 Capacitors Deliver 95% Efficiency

Using two low-cost capacitors, Maxim's new MAX660 charge-pump voltage inverter converts a 1.5V to
5.5Vinputtoa -1.5Vto-5.5V output. The charge pump’s 100mA output replaces switching regulators,
eliminating the need for inductors and their associated cost, size and EMI. For instance, with a 5V input, the
MAX660 delivers 100mA at -4.35V. Compact 8-pin DIP and SOIC* packages coupled with a 95% power-
conversion efficiency make the MAX660 ideal for battery-powered applications.

4 Only 2 Capacitors, NO Inductors | NO INDUCTORS
4 10kHz and 45kHz Internal Oscillator
4 Voltage Inverter Mode: Vour = -VIN MAX660
+ 5\/vTI(')‘+5 5V INVERTER -1 53?(%]15; 5V
4 Voltage Doubler Mode: Vour =2 x ViN L

4 1.5V to 5.5V Input Voltage Range ‘—4 Q
4 200u.A No-Load Supply Current

The MAX660 uses only 2 external components and is

’ on|v $2_95? available in space-saving 8-pin DIP and SO* packages.
100mA LOAD CURRENT 95% EFFICIENCY
5 ‘ . 100 e
T e e 8
% 3f— b JA ; 60 |- —
E’2—7717‘777|4 §4o |
Sill= e — o -+
0 [ ] l [ 0 l
0 20 40 60 80 100 0 20 40 60 80 100
QUTPUT CURRENT (mA) OUTPUT CURRENT (mA)

Maxim's new MAX660 voltage inverter powers 100mA  High efficiency makes the MAX660 ideal for portable ap-
loads. plications.

FREE DC-DC Converter/Power Supply Design Guide

Design Guide includes: ¢ ApplicationNotes ¢ CompleteDataSheets ¢ Free Samples
Simply circle the reader response number, contact your Maxim representative or Maxim Integrated Products,
120 San Gabriel Drive, Sunnyvale, CA 94086, (408) 737-7600, FAX (408) 737-7194.

" SOIC packages available after August, 1991

t FOB USA, 1000-up

Distributed by Arrow, Bell/Graham, Elmo, Hall-Mark, Nu Horizons, Pioneer, and Wyle. Authorized Maxim Representatives: Alabama, (205) 830-0498; Arizona,
(602) 730-8093; California, (408) 248-5300, (619) 278-8021, (714) 261-2123, (818) 704-1655; Colorado, (303) 799-3435; Connecticut, (203) 384-1112; Delaware, (609) 778-5353;
Florida, (305) 426-4601, (407) 830-8444; Georgia, (404) 447-6124; Idaho, (503) 292-8840; llinois, (708) 358-6622; Indiana, (317) 844-8462; lowa, (319) 393-2232; Kansas,
(816) 436-6445; Louisiana, (214) 238-7500; Maryland, (301) 644-5700; Massachusetts, (617) 329-3454; Michigan, (313) 583-1500; Minnesota, (612) 944-8545; Mississippi,
(205) 830-0498; Missouri, (314) 839-0033, (816) 436-6445; Montana, (503) 292-8840; Nebraska, (816) 436-6445; Nevada, (408) 248-5300; New Hampshire, (617) 329-3454;
New Jersey, (201) 428-0600, (609) 778-5353; New Mexico, (602) 730-8093; New York, (201) 428-0600, (607) 754-2171; N. Carolina, (919) 851-0010; Ohio, (216) 659-9224,
(513) 278-0714, (614) 895-1447; Oklahoma, (214) 238-7500; Oregon, (503) 292-8840; E. Pennsylvania, (609) 778-5353; W. Pennsylvania, (614) 895-1447; S. Carolina,
(919) 851-0010; Tennessee, (404) 447-6124; Texas, (214) 238-7500, (512) 835-5822, (713) 789-2426; Utah, (801) 561-5099; Virginia, (301) 644-5700; Washington,
(206) 823-9535; W. Virginia, (513) 278-0714; Canada, (416) 238-0366, (613) 225-5161, (604) 276-8735, (514) 337-7540.

Maxim is a registered trademark of Maxim Integrated Products. © 1991 Maxim Integrated Products.
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INDUSTRIAL 12-BIT A/D
NEEDS NO ADJUSTMENTS
OVER -55 C T0 +125°C

4- or 1-Channel A/Ds with Track/Hold Maintain +1 LSB Accuracy

Maxim’'s new MAX178 and MAX182 are automatically corrected at every conversion, eliminating adjust-
ments and holding total error below 1 LSB. By including a track/hold on chip, accuracy of the complete 12-bit
CMOS system is guaranteed over time and temperature, eliminating trimpots, a common source of error and
drift. The MAX182 combines a 4-channel multiplexer with all the features of the single-input MAX178.

¢ 1LSB Total Unadjusted Error Over: Total Unadjusted Error for All Codes |
-55°C to +125°C & -40°C to +85°C +125°C |

¢ On-Chip Track/Hold |

4 Easy-to-Drive (RN < 500M<2) Inputs e I

4 On-Chip Voltage Reference: | !

-1.0

4nppm /°c Max Dl'lft ‘ Code 1004 2048 3072 4096 ‘

L
(=

i e T LTI

TUE (LSB)

-55°C
4 100% Tested DC and Dynamic Specs = ‘ | | |
¢ 8- or 16-bit P Interface %o.o e
4 60us Conversion Time 2_1 O
¢ Pin-Compatible Upgrade for Code o  m@ e s |
AD7578/AD7582 MAXI78 atays elow +1 LSB flom 55 o 126 for al eodes

Faster Upgrades for 7578/7582 at No Extra Cost

If you are presently using a 7578 or 7582, reduce conversion time by 40us, and eliminate the external
sample/hold and reference—at no additional cost—by upgrading to the MAX178/182. Improve performance and
board reliability in your system while reducing power consumption, component count, space, and overall cost.

FREE A/D Converter Design Guide

Design Guide includes: ¢ Application Notes ¢ Complete Data Sheets ¢ Free Samples

Simply circle the reader response number, contact your Maxim representative or Maxim Integrated
Products, 120 San Gabriel Drive, Sunnyvale, CA 94086, (408) 737-7600, FAX (408) 737-7194.

Distributed by Arrow, Bell/Graham, Elmo, Hall-Mark, Nu Horizons, Pioneer, and Wyle. Authorized Maxim Representatives: Alabama, (205) 830-0498; Arizona,
(602) 730-8093; California, (408) 248-5300, (619) 278-8021, (714) 261-2123, (818) 704-1655; Colorado, (303) 799-3435; Connecticut, (203) 384-1112; Delaware, (609) 778-5353;
Florida, (305) 426-4601, (407) 830-8444; Georgia, (404) 447-6124; Idaho, (503) 292-8840; llinois, (708) 358-6622; Indiana, (317) 844-8462; lowa, (319) 393-2232; Kansas,
(816) 436-6445; Louisiana, (214) 238-7500; Maryland, (301) 644-5700; Massachusetts, (617) 329-3454; Michigan, (313) 583-1500; Minnesota, (612) 944-8545; Mississippi,
(205) 830-0498; Missouri, (314) 839-0033, (816) 436-6445; Montana, (503) 292-8840; Nebraska, (816) 436-6445; Nevada, (408) 248-5300; New Hampshire, (617) 329-3454;
New Jersey, (201) 428-0600, (609) 778-5353; New Mexico, (602) 730-8093; New York, (201) 428-0600, (607) 754-2171; N. Carolina, (919) 851-0010; Ohio, (216) 659-9224,
(613) 278-0714, (614) 895-1447; Oklahoma, (214) 238-7500; Oregon, (503) 292-8840; E. Pennsylvania, (609) 778-5353; W. Pennsylvania, (614) 895-1447; S. Carolina,
(919) 851-0010; Tennessee, (404) 447-6124; Texas, (214) 238-7500, (512) 835-5822, (713) 789-2426; Utah, (801) 561-5099; Virginia, (301) 644-5700; Washington,
(206) 823-9535; W. Virginia, (513) 278-0714; Canada, (416) 238-0366, (613) 225-5161, (604) 276-8735, (514) 337-7540.

Maxim is a registered trademark of Maxim Integrated Products. © 1991 Maxim Integrated Products. CIRCLE NO. 94 87




1pA MUX LEAKAGE CURRENT?
150Vy-p FAULT PROTECTION!

MUXs Offer 1000X Less Leakage Than DG508/509

Maxim’s MAX328/329 CMOS multiplexers feature the industry’s lowest on and off leakages, <1pA,
providing system accuracy up to 16 bits over temperature. Low input leakages allow use of high-value
resistors (43kQ) in series with channel inputs. These resistors can withstand over 110V AC faults indefinitely
while maintaining <40nV offset error voltages.

i . e Single-Ended, 1-0f-8 Device (MAX328)
ks(0rr) VS Temp Differential, 2-of-8 Device (MAX329)
Va=15V ¢ 1pC Charge Injection

V-=15V
@ ¢ 4.5 mW Power Dissipation (+15V supplies)
R D "  Single-Supply (+10V to +30V), or Dual-Supply

| /vmx/szs (+5V to +18V) Operation
0.0001

SRR e * Analog-Signal Range Includes Rails
= « Plug-in Upgrade of DG508/509 for only $4.70

The MAX328/329 have <1pA leakage at 25°C — 1000X lower
than the DG508/509. (1000-up) *

Fault Protection: MAX378-150V, DG508 -0V!

The MAX378/379 provide 75V of fault protection with supplies off, and 60V with supplies on — the
highest in the industry! Unlike other fault-protected multiplexers, both input and output pins are current
limited to only nanoamps under overvoltage conditions. This protects sensors, signal sources, ADCs, or
other valuable circuitry from destruction.

¢ 8-Channel, Single-Ended, 1-0f-8 Device (MAX378)

100

MUX |
4-Channel, Differential, 2-of-8 Device (MAX379) L //“f\\ / /’\\ /"‘QVP,%TJ |
» +75V of Protection with Supplies Off N7 W A
+60V of Protection with Supplies On o 5 o L
e, £ % v H 5V/DIV
e Only Nanoamperes of Input Current Under All 1 X7 5 R T AT
G Nt _,/[ . ‘,/
Fault Conditions - B ity
e Dual-Supply Operation (+4.5V to +18V)
e Latchup-proof Construction .
2 = 2ms/div
» Pl“g'm Upgrade Uf 06508/509 fOI’ To demonstrate the ruggedness of MAX378, Input 2 is
a ith a 150Vp-p AC signal. This | rvives, and
Unly $11 .30 (1 DOO'UP)* ;thee radr//;ggnvtv IOna/nput (%/E)/ 1) is f/ggfafectg(/js de/%i}sthr/‘g\:a%Sug?

Call your Maxim representative or distributor today for applications information, datasheets and samples.
Or, write Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086, (408) 737-7600,
FAX (408) 737-7194.

V4V ) 4V44

Distributed by Arrow, Bell/Graham, Elmo, Hall-Mark, Nu Horizons, Pioneer, and Wyle. Authorized Maxim Representatives: Alabama, (205) 830-0498; Arizona,
(602) 730-8093; California, (408) 248-5300, (619) 278-8021, (714) 261-2123, (818) 704-1655; Colorado, (303) 799-3435; Connecticut, (203) 384-1112; Delaware, (609) 778-5353;
Florida, (305) 426-4601, (407) 830-8444; Georgia, (404) 447-6124; Idaho, (503) 292-8840; llinois, (708) 358-6622; Indiana, (317) 844-8462; lowa, (319) 393-2232; Kansas,
(816) 436-6445; Louisiana, (214) 238-7500; Maryland, (301) 644-5700; Massachusetts, (617) 329-3454; Michigan, (313) 583-1500; Minnesota, (612) 944-8545; Mississippi,
(205) 830-0498; Missouri, (314) 839-0033, (816) 436-6445; Montana, (503) 292-8840; Nebraska, (816) 436-6445; Nevada, (408) 248-5300; New Hampshire, (617) 329-3454;
New Jersey, (201) 428-0600, (609) 778-5353; New Mexico, (602) 730-8093; New York, (201) 428-0600, (607) 754-2171; N. Carolina, (919) 851-0010; Ohio, (216) 659-9224,
(513) 278-0714, (614) 895-1447; Oklahoma, (214) 238-7500; Oregon, (503) 292-8840; E. Pennsylvania, (609) 778-5353; W. Pennsylvania, (614) 895-1447; S. Carolina,
(919) 851-0010; Tennessee, (404) 447-6124; Texas, (214) 238-7500, (512) 835-5822, (713) 789-2426; Utah, (801) 561-5099; Virginia, (301) 644-5700; Washington,
(206) 823-9535; W. Virginia, (513) 278-0714; Canada, (416) 238-0366, (613) 225-5161, (604) 276-8735, (514) 337-7540.

Maxim is a registered trademark of Maxim Integrated Products. © 1991 Maxim Integrated Products.
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A OP AMP EXTENDS
BATTERY LIFE 15X

3.6.W Power Consumption — Lowest Ever

Maxim's new MAX406 op amp is the lowest power op amp on the market today,
requiring a maximum supply current of only 1.2uA — leakage current in most battery-
powered applications. And, it consumes less than 36uW™ of power enabling lithium or
alkaline batteries to last years longer. A review of the specs below will show you that the
new MAX406 is the ideal op amp for solar powered products, hearing aids, barcode
readers, and many other micropower applications.

* 1.2;:A max Supply Current | MAX406 VS. ALTERNATIVES

e <0.1pA Input Bias Current | D%s | e |- You

¢ 0.5mV max Input Offset Voltage MAX406 = 1.2 05 Zh YES

¢ Input Voltage Range Includes ICL7611 20 2 1 YES
Neg Supply Rail TLC271 23 2 0.1 NO

e 40kHz Gain Bandwidth i . e 5 e

e Wide Supply Voltage Range: +2.4V to +10V or 1.2V to +5V

Rail-to-Rail Output Sources 2,000X Supply Current

The MAX406 maintains linearity under heavy load conditions and is capable of
sourcing as much as 2mA from a 9V battery. The output swings rail-to-rail while the input
voltage range extends to the negative supply rail. The new device operates from voltages
as low as 2.4V while maintaining widest input and output voltage ranges.

Lowest Bias Current, Highest Stability

Input bias current of the MAX406 is less than 0.1pA — a 10X improvement over other
low-power op amps. Input offset voltage is 0.5mV maximum, eliminating the need for offset
nulling in most applications. As a buffer, the MAX406 is extremely stable without any
external compensation, even when driving capacitive loads as high as 1uF.

Call your Maxim representative today for applications information, data sheets and
samples. Or, write Maxim Integrated Products, 120 San Gabriel Dr., Sunnyvale, CA 94086,
(408) 737-7600, FAX (408) 737-7194.

* From 3V supplies

Distributed by Arrow, Bell/Graham, Elmo, Hall-Mark, Nu Horizons, Pioneer, and Wyle. Authorized Maxim Representatives: Alabama, (205) 830-0498; Arizona,
(602) 730-8093; California, (408) 248-5300, (619) 278-8021, (714) 261-2123, (818) 704-1655; Colorado, (303) 799-3435; Connecticut, (203) 384-1112; Delaware, (609) 778-5353;
Florida, (305) 426-4601, (407) 830-8444; Georgia, (404) 447-6124; Idaho, (503) 292-8840; lllinois, (708) 358-6622; Indiana, (317) 844-8462; lowa, (319) 393-2232; Kansas,
(816) 436-6445; Louisiana, (214) 238-7500; Maryland, (301) 644-5700; Massachusetts, (617) 329-3454; Michigan, (313) 583-1500; Minnesota, (612) 944-8545; Mississippi,
(205) 830-0498; Missouri, (314) 839 816) 436-6445; Montana, (503) 292-8840; Nebraska, (816) 436-6445; Nevada, (408) 248-5300; New Hampshire, (617) 329-3454;
New Jersey, (201) 428-0600, (609) 778-5353; New Mexico, (602) 730-8093; New York, (201) 428-0600, (607) 754-2171; N. Carolina, (919) 851-0010; Ohio, (216) 6569-9224,
(613)278-0714, (614) 895-1447; Oklahoma, (214) 238-7500; Oregon, (503) 292-8840; E. Pennsylvania, (609) 778-5353; W. Pennsylvania, (614) 895-1447; S. Carolina,
(919) 851-0010; Tennessee, (404) 447-6124; Texas, (214) 238-7500, (512) € 5822, (713) 789-2426; Utah, (801) 561-5099; Virginia, (301) 644-5700; Washington,
(206) 823-9535; W. Virginia, (513) 278-07 14; Canada, (416) 238-0366, (613) 225-5161, (604) 276-8735, (514) 337-7540.

Maxim is a registered trademark of Maxim Integrated Products. © 1991 Maxim Integrated Products.
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THE LARGEST FAMILY

Sony's family of 1-Meg , : technology. And they're
SRAMs gets larger and Sony 1 Megabit SRAM Famllzfa'gee ready now to discuss
larger all the time. Model Speed  Packaging Retention Special Avail- | yoUT needs.
e ns urrent atures ability

'IIQ url ngwest ‘a(iidltlo.nsl 128Kx8 —- CXK581000P — 100/120/150 — DIP 600l UL B/X — Now So, for .the ?tr}(lenlgth
will include an industrial- CXK581000M — 100/120/150 — SOP 525mil UL B/X — Now and security of t e largest
grade temperature range, CXK581100TM — 100/120/150 — TSOP ———— LILL B/X — Now 1-Meg SRAM family,
synchronous ASM ( Appli— CXK581100YM — 100/120/150 — TSOP (reverse) —— L/LL —— B/X —— Now look to Sony. You'll

o Specific Memor) CXK5B1001P — 70/85 DIP 600mil L Now fiiid 5 e S
td p ¥ CXK581001M — 70/85 SOP 525mil UL Now LR HS Al
and a low, 3-volt power CXK581020SP — 35/45/55 —— SDIP 400mil Now Corporation of
requirement. CXK581020J — 35/45/55 —— S0J 400mil Now America, Compo-

We've also adopted all 128Kx9 — CXK77910J — 20 S0 400mil Sync ASM — 2H 91 st Dicchics
. ; 256Kx4 — CXK541000) — 25/30/35 —— SOJ 400mil 2H'91
of the industry's most pop- Company,
A L=Low LL=LowLow B=3Volt X=Extended Temperature

ular package styles, making 10833 Valley
our family more compat- View St.,
ible with all of your PCB designs. SRAMs than ever. Cypress, CA 90630. For

details, call us at (714)
229-4190, FAX us at (714)
229-4285, or write to us
“‘Attn: Communications.

If you still can't find the right high-
density SRAM, we've got your answer
—a full team of designers in the
USA, armed with 0.8-micron CMOS

SONY

And with the full support of two
production facilities — plus another
one due soon in San Antonio, TX
—we'll be producing more 1-Meg

Sony is a registered trademark of Sony Corporation
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Long on promise,
short on delivery,
the IEEE-488.2
standard may one
day reduce the
work of writing
test-system pro-
grams. But that
day hasn’t arrived
just yet.

Steven H Leibson,
Senior Regional Editor

EDN April 25, 1991

THE I1EEE-488.2 STANDARD

IEEE-488.2 products
are just now appearing

hen first adopted in 1975,
the IEEE-488 (GPIB) stan-
dard brought order to the

chaotic instrumentation world. Prior
to this standard’s appearance, an army
of incompatible instrument-interface
schemes made test-system design a
nightmare.

The present roster lists thousands of
instruments and instruments with GPIB
ports. This adherence to the standard
aids the assembly of “rack-and-stack”
instrumentation systems, but the
unique command sets,
syntax requirements,
and data structures em-
ployed by the many prod-
ucts still give test-system
programmers headaches.
The IEEE-488.2 stan-
dard, adopted in 1987, at-
tempts to resolve many
of the remaining prob-
lems. Products designed
before this standard ar-
rived obviously don’t of-
fer its capabilities, but
newer products that do
have IEEE-488.2 fea-
tures give you a taste of
the future.

First, you should un-

derstand that the IEEE- Corp.

Many computers can control IEEE-488.2 systems using the control-
ler boards now available, such as this group from Capital Equipment

ers, and controllers. Talkers place data
on the bus; listeners consume that data;
and controllers assign the roles of talker
and listener to the instruments con-
nected to the bus. One IEEE-488 bus
accommodates as many as 15 devices.
The IEEE-488 standard also specified
the byte-level handshake mechanism
and defined the bus-control mecha-
nisms. In the interest of maximizing
flexibility, the standard’s creators inten-
tionally did not specify message proto-
cols and loosely stipulated that data be

488.2 standard augments

the original IEEE-488 spec and does not
replace it. To signify the coexistent na-
ture of the two specs, the IEEE
changed the number of the original stan-
dard to IEEE 488.1. That standard
specified the electrical and mechanical
characteristics of the interface. It also
introduced the concept of talkers, listen-

transmitted using any “standard” alpha-
numeric, binary, or BCD code. The
IEEE-488 spec did not further define
what these standard codes might be. In
addition, the creators loosely defined
the IEEE-488 standard’s method for
polling the status of an instrument re-
questing service over the bus.
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WARRANTY

ONE STOP
SHOPPING

VMIC is the one stop shop for VMEbus I/O
products. With an I/O proeduct line of over 60 boards
and hundreds of off-the-shelf options, VMIC of-
ters the most extensive1/O productlineinthe industry.

Our digital product line allows the user to select

--from-such-features :as opticat-isotation, program-
mable 1/O, high voitage I/O, logic level I/O, high
density; voltage sourcing, current sinking, relay/
lamp drivers, current sourcing’ and many other fea-

tures;! ; ' '

Qur analog product line offers a wide variety of
resolutions, features and benefits to provide high
pefformance, high density, low cost solutions to the
user. ]

Our synchro/resolver product line provides flex-
ibility for system designers by offering a wide selec-

/ tion of resolutions, high accuracy, fast sampling

¢ times and many unique features.

Many of our I/O products are offered with Built-in-
Test, P2 /O, front panel fail LED's, power-up re-
placement options, and other unique features. A
subset-of-VMIC's products aresupported by-our
Intelligent /0O Controller product line, and all prod-

ME 2

ucts are supported by VMIC's Unix shared memory T™
/O Board Support routines. Vx Works drivers are VME MICROSYSTEMS INTERNATIONAL CORPORATION
_ available for many products. ) ] 12090 South Memorial Parkway
Wheriyouneed off-the-shielf solutions with proven Huntsville, Alabama 35803-3308
quality, reliability, and maintainability, call VMIC — (205) 880-0444 FAX No. (205) 882-0859
the one stop shop for VMEbus 1/O Solutions. 1-800-322-3616, ext. 1189
/ CIRCLE NO. 33

VMIC products are internationally represented by distributors throughout
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The IEEE-488.2 standard

The flexibility permitted by the
original IEEE-488 standard did in-
deed encourage innovative instru-
ment design. In fact, vendors inno-
vated in nearly every direction. Al-
though all of the resulting products
communicated over the IEEE-488
bus, every instrument seemed to
speak a different dialect. The re-
sulting cacophony created the test
engineer’s equivalent of the Tower
of Babel. Engineers producing test
programs had to employ different
software handlers for each new in-
strument. Thus, the original IEEE-
488 standard made the job of physi-
cally connecting instruments to con-
trollers much easier but did little
to ease test-system software devel-
opment.

After ten years of rampant in-
novation, several vendors col-
laborated to add more consistency
to IEEE-488 bus usage by develop-
ing additional standards. Their
work culminated in the IEEE-488.2
spec, which the IEEE adopted in
1987. The IEEE-488.2 standard
specifies codes, data formats, mes-
sage protocols, and common com-
mands to address some of the soft-
ware-related problems encountered
by users of diverse products incor-
porating the IEEE-488 bus.

The new standard also requires
the complying product to have a

minimum set of capabilities, includ-
ing the ability to both talk and lis-
ten. The standard adds rigor to the
design of complying equipment but
does not require vendors to adopt
the TEEE-488.2 specification; they
can continue to use just the IEEE-
488.1 spec.

One of the key components of the
IEEE-488.2 standard deals with
the possibility that instruments
conforming only to IEEE-488.1
might be mixed with IEEE-488.2-
compliant equipment on one bus.
The IEEE-488.2 spec introduces
the ideas of “precise talking” and
“forgiving listening” to accommo-
date such mixed systems.

Talk precisely

Precise talking restricts the way
an [EEE-488.2-compliant instru-
ment can generate messages. For
example, a data message containing
a reading expressed as a floating-
point number must always be trans-
mitted as a floating-point number,
not as another number type. Thus
a 1V floating-point reading may be
sent as the string “+1.000E +0” or
“+1.0E+0” but not as “1” which
is an integer or “1.0” which is a
fixed-point value. Precise talking
simplifies test software because
your program need only accept
floating-point numbers if that is all

it expects. However, you must
remember that equipment conform-
ing only to the older spec may gen-
erate messages in any format. If
you are working with a mix of old
and new instruments, you must still
write smarter code to cover all
cases.

Forgiving listening is the oppo-
site of precise talking. A piece of
IEEE-488.2-compliant equipment
must accept messages in any legal
numeric format. A forgiving lis-
tener will accept and correctly
evaluate a 1V reading expressed as
“1” (an integer), “1.00” (a fixed-
point value), or “+1.00E+0” (a
floating-point number). This re-
quirement excuses you from having
to precisely format commands you
send to IEEE-488.2-compliant
equipment. Once again however,
you’ll need to be more careful when
writing programs for mixtures of
old and new equipment. Older lis-
teners aren’t always so forgiving.

In conjunction with forgiving lis-
tening and precise talking, the
IEEE-488.2 standard specifies sev-
eral message formats. Text mes-
sages use the 7-bit ASCII code, bi-
nary blocks are sent most-signifi-
cant byte first, and binary floating-
point numbers employ the IEEE-
754-1985 standard format. The
IEEE-488.2 standard also contains

Capital Equipment Corp
99 S Bedford St, No. 107
Burlington, MA 01803

lIotech, In¢
25971 Cannon Rd
Cleveland, OH 44146

For more information . . .

For more information on the IEEE-488.2 products discussed 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
manufacturers directly, please let them know you saw their products in EDN.

Austin, TX 78730

(617) 273-1818 (216) 439-4091 (512) 794-5678 (801) 224-6550
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National Instruments Corp
6504 Bridge Point Pkwy

TransEra Corp
3707 N Canyon Rd
Provo, UT 84604
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Table 1—IEEE-488.2 common commands
Command Command
group mnemonic Description Required or optional
Auto configure *AAD Assign address Optional
*DLF Disable listener function Optional
System data *IDN? Identification query Required
*OPT? Option-identification query Optional
*PUD Protected user data Optional
*PUD? Protected user-data query Optional
*RDT Resource description transfer | Optional
*RDT? Resource-description transfer | Optional
query
Internal *CAL? Calibration query Optional
operation *LRN? Learn device-setup query Optional
*RST Reset Required
*TST? Self-test query Required
Synchronization *OPC Operation complete Required
*OPC? Operation-complete query Required
*WAI Wait to complete Required
Macro *DMC Define macro Optional
commands *EMC Enable macro Optional
*EMC? Enable-macro query Optional
*GMC? Get-macro-contents query Optional
*LMC? Learn-macro query Optional
*PMC Purge macros Optional
Parallel poll *IST? Individual-status query Required with parallel-poll
capability
“ERE Parallel-poll enable register Required with parallel-poll
capability
*PRE? Parallel-poll enable-register Required with parallel-poll
query capability
Status and event *CLS Clear status Required
*ESE Event-status enable Required
*ESE? Event-status enable query Required
*ESR? Event-status register query Required
*PSC Power-on status clear Optional
*PSC? Power-on status-clear query Optional
*SRE Service request enable Required
*SRE? Service-request enable query | Required
*STB? Read status-byte query Required
Device trigger “DDT Define device trigger Optional
*DDT? Define device-trigger query Optional
*TRG Trigger Required with device-
trigger capability
Controller *PCB Pass control back Required with system-
controller capability
Stored settings *RCL Recall instrument state Optional
*SAV Save instrument state Optional

precise definitions for integers,
fixed-point numbers, and floating-
point numbers expressed as ASCII
strings.

Common commands unify

The IEEE-488.2 standard’s de-
signers also provided more ways to
exert control over equipment on the
bus through a set of common com-
mands. Some of these commands
are required in all devices, some are
optional, and some are required
only if the device has certain fea-
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tures such as the ability to respond
to a parallel poll on the bus. All of
the common commands must start
with an asterisk, whereas the stan-
dard forbids device-dependent com-
mands to use an asterisk as the
leading character. A list of these
common commands appears in
Table 1.

The common commands do not
control measurements. Instead,
they manage the operation of an in-
strument. Internal-operation com-
mands standardize the way you in-

struct an instrument to perform a
calibration cycle, execute a self-test
program, reset to a known state,
or learn a setup. Synchronization
commands allow you to control the
sequence of operations in an instru-
ment. Device-trigger commands de-
fine a sequence of events that will
occur when the instrument receives
an IEEE-488.1 group-execute-trig-
ger (GET) command. (The GET
command is a way to activate sev-
eral instruments simultaneously.)
An optional autoconfigure com-
mand group allows a controller to
detect instruments on the bus and
assign them a bus address. Cur-
rently, most IEEE-488 equipment
employs DIP switches on a back
panel to set this address. Using the
autoconfigure commands, a system
can theoretically configure itself
when powered up and can automati-
cally adapt to newly added equip-
ment. Because the autoconfigure
feature is optional, and because you
can mix IEEE-488.2-compliant and
older equipment on the same bus,
you may find this new feature some-
what useless now. It does, how-
ever, seem to have a useful future.

Standardizing requests

The IEEE-488.2 standard’s status
and event commands give a test
program far more control over an
instrument’s use of the IEEE-488
bus’ service request (SRQ). The
SRQ line allows an instrument to
request service over the bus asyn-
chronously. The SRQ is the IEEE-
488 bus’ interrupt. Many existing
instruments allow the system pro-
grammer to define events that may
cause such an interrupt, but IEEE-
488.1 doesn’t specify how. Conse-
quently, use of the IEEE-488.1
standard’s service request varies
from instrument to instrument. The
IEEE-488.2 standard specifies an
extended-status model and the
status-and-event command group
that at least make an attempt to
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T'he ADC-00145 is a 14 bit resolu-
tion, 200nsec update rate (SMHz)
track/hold and A/D converter hybrid
in a40 pin TDIP package. Containing
T/H, A/D, data registers, tri-state out-
put buffers, timing circuits, and
precision references, the ADC-00145
is the fastest and smallest digitizer of
its kind. The ADC-00145 operates
over a temperature range of -55°C to
+125°C with military processing
available. The hybrid gives very high
performance (75dB signal-to-noise
ratio and 78dB harmonics) with alow
power dissipation of 2.9W.

The ADC-00145 uses a two-step
A/D conversion algorithm. The ap-
plication of a pulse to the Encode
Command pininitiates the conversion

ILC DATA DEVICE
CORPORATION
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cycle. The track/hold samples and
stores the analog input, then a flash
ADC generates a coarse encode of the
sampled voltage and stores its 8 bits
in the MSB register. At the same time
a high-speed DAC and amplifier con-
verts the 8 bits to an analog voltage,
and subtracts it from the original
input. Next, the flash ADC generates
afine encode of the subtracted voltage
and stores these 8 bits in the LSB
register. Digital error correction com-
bines coarse and fine data to yield a
14-bit output. This process is
repeatable at a SMHz rate.

Many factors contributed to
achieving the ADC-00145’s techni-
cal breakthroughs in speed, size, and

the high-speed T/H, DAC, and the
gain amplifier; all are DDC
proprietary designs and single custom
monolithics. In addition, judicious
use of thin- and thick-film hybrid
technology resulted in minimum
layout area.

Withits high speed, small package,
and wide operating temperature
range, the ADC-00145 is ideal for the
most demanding military and in-
dustrial data conversion applications.
Typical applications are radar, in-
frared, and sonar digitizing, medical
and nuclear instrumentation, and
high-speed data-acquisition systems.

For additional information con-
tact Mike Johnson (1-800-DDC-
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The IEEE-488.2 standard

standardize this capability. For de-
tailed information regarding the
IEEE-488.2 standard’s status
mechanisms (Ref 1).

You may not be surprised to
discover that all of these marvel-
ous new features have not caused
a stampede. Instrument vendors
have shown an understandable re-
luctance to change the designs of
products that already workwell in
existing systems. Nevertheless,
you will find that new IEEE-488
equipment often complies with the
IEEE-488.2 spec.

The most visible type of the new,
compliant products is the IEEE-488
controller card. In this crowded and
hotly-contested market, vendors
constantly seek ways to outdistance
the competition, and compliance
with the TEEE-488.2 standard is
certainly one way to leapfrog

ahead. However, you must scruti-
nize a controller card’s conformance
with the IEEE-488.2 spec because
you may not be getting all that you
expect. The standard lists several
optional features, and not all fea-
tures are offered by all controller
cards.

Table 2 lists several representa-
tive IEEE-488 controller cards that
support the IEEE-488.2 standard.
With the exception of National In-
struments, all of the card vendors
use either the 7210 controller chip
from NEC (Mountain View, CA) or
the 9914A from Texas Instruments
(Dallas, TX).

IC remedies flaws

National Instruments developed
its own controller chip, the
NAT4882, to alleviate what the
company claims are problems and

deficiencies with the other control-
ler ICs. The one clear deficiency of
NEC’s 7210 is that it provides no
way to sense the state of the SRQ
line, and the IEEE-488.2 standard
requires this sensing capability.
Vendors that use NEC’s 7210 for
IEEE-488.2-compliant controller
cards provide an alternate mecha-
nism for sensing the SRQ line’s
state. The Texas Instruments
9914A does not use the IEEE-488.2
standard’s preferred mechanism for
requesting service via the SRQ line,
although it does use a method al-
lowed by the spec. The NAT4882
uses the preferred method of re-
questing service in both the 7210
and 9914 emulation modes.
Because the hardware differences
caused by the IEEE-488.2 are
slight, you need to make few modifi-
cations to an IEEE-488 controller

UNBELIEVABLE...MORE

About The DTI 16/20MHz ‘386SX"

Design Enhancement
For FCC/UL Approval
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SCSI Port
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card to achieve compliance. To cre-
ate compliant products, vendors
have altered the software for these
controller cards, but the changes
are largely invisible. If you look at
data sheets for the controller cards
listed in Table 2, you’ll find few spe-
cific software features that support
the IEEE-488.2 requirements.
Again, that’s because the IEEE-
488.2 spec augments and fills in the
details of the IEEE-488.1 standard
instead of replacing it.

The biggest changes made by the
IEEE-488.2 standard occur in the
test-equipment firmware and test-
system software. The common com-
mands added by the IEEE-488.2
standard are just text strings sent
using mechanisms established in
the IEEE-488.1 standard. Further,
the extended status- and event-
reporting model created by the

IEEE-488.2 spec is controlled and
interrogated using these common
command strings. Consequently,
the changes made to the controller-

board software are largely invis-
ible.

Software hasn’t changed

This transparency allows you to
use existing software for test-
system program development. For
example, TransEra claims that its
HT Basic language packages need
no changes to be compatible with
the IEEE-488.2 spec. The com-
pany’s language products run on
DOS-based PCs and include I/0
drivers for most of the IEEE-488
controller cards listed in Table 2.

HT Basic emulates HP Basic (for-
merly called Rocky Mountain Ba-
sic). Hewlett-Packard supplies HP
Basic with its 82300C and 82324A

Measurement Coprocessor boards.
HT Basice runs on the PC’s proces-
sor and costs $625 to $925. HP Basic
runs on the 68000-family wP resid-
ing on the Measurement Coproces-
sor board and is part of the product.
Like TransEra, Hewlett-Packard
says it has made no changes to HP
Basic relating to the IEEE-488.2
standard.

You'll find most of the changes
wrought by the IEEE-488.2 stan-
dard in the newest test equipment.
For example, Hewlett-Packard’s
$11,300 1652B logic analyzer, intro-
duced in 1990, complies with the
IEEE-488.2 specifications. The
product combines a 100-MHz, 80-
channel logic analyzer with a 400M-
samples/sec, 2-channel digital sam-
pling oscilloscope. As an instrument
with a large number of functions
and capabilities, the 1652B makes
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Table 2—Representative controller cards for IEEE-488.2 systems

Maximum
transfer rate
(bytes/sec) |IEEE-488 software
Manufacturer Product Host Bus (See Note) interface Price Comments
Capital Max488 Apple Macintosh Il >650,000 |Language extensions and sub- $450 | Package includes Hyper-
Equipment Corp routines for Quickbasic, Turbo card interactive test stack.
Pascal, C, and Hypertalk
PC< >488 IBMPC 350,000 |DOS device driver and language | $450 | Package includes interac-
extensions for Basic, Quick- tive test program, printer/
basic, Turbo Pascal, C, and plotter redirector.
Fortran
PS< >488 IBM Microchannel 320,000 | DOS device driver and language $450 Package includes interac-
(short card, fits IBM extensions for Basic, Quick- tive test program, printer/
P70) basic, Turbo Pascal, C, and plotter redirector.
Fortran
Hewlett-Packard | 82300C IBM PC/AT 110,000 HP Basic $1695 | Software runs on an on-
Co board 68000 auxiliary
processor.
82324A IBM PC/AT 350,000 HP Basic $2795 | Software runs on an on-
board 68030 auxiliary
processor.
82335A IBM PC/AT 205,000 | Command libraries for Vectra $525 | Package includes printer/
Basic, GW Basic, Quickbasic, plotter redirector.
Compiled Basic, Pascal, C,
Quick C, Turbo C, and Turbo C++
lotech Personal 488plus | IBM PC/AT 300,000 | DOS device driver and subrou- $395
tines for Basic, C, and Pascal
Personal 488/2plus | IBM Microchannel 300,000 |DOS device driver and subrou- $495
tines for Basic, C, and Pascal
Power 488 IBM PC/AT 1,000,000 | DOS device driver and subrou- $495 | Board has a 40-line digital
tines for Basic, C, and Pascal 1/0 port.
Power 488CT 1BM PC/AT 1,000,000 | DOS device driver, subroutines $595 | Board has a 40-line digital
for Basic, C, and Pascal 1/0 port and five 16-bit
timers.
National GD-GPIB Grid System 1500 400,000 | DOS device driver or Microsoft $695 | Package includes interac-
Instruments Windows dynamic-link library. tive bus-control program.
Interfaces for several program-
ming languages also offered.
GPIB-PCII/IIA IBM PC >400,000 | DOS device driver or Microsoft $395 Package includes interac-
Windows dynamic-link library. tive bus-control program.
Interfaces for several program-
ming languages also offered.
GPIB-SE/30 Apple Macintosh 1,000,000 | Device manager calls and inter- $495 Package includes interac-
SE/30 faces for Quickbasic, Think C, tive bus-control program.
MPW C, and Hypertalk
GPIB-SPARC1-B Sun Sbus 1,000,000 | Multitasking software driver $995 Package includes interac-
tive bus-control program.
GPIB-98 Turbo NEC PC-9801 1,000,000 | DOS device driver or Microsoft ¥ 117,000
Windows dynamic-link library.
Interfaces for several program-
ming languages also offered
LC-GPIB Apple Macintosh LC | 1,000,000 | Device manager calls and inter- $495 Available with 68882
faces for Quickbasic, Think C, floating-point unit for $745.
MPW C, and Hypertalk
MC-GPIB IBM Microchannel 1,000,000 | DOS device driver, Microsoft $495 Package includes interac-
Windows dynamic-link library, tive bus-control program.
OS/2 driver, Unix driver. Inter-
faces for several programming
languages also offered.
NB-GPIB Apple Macintosh Il 800,000 Device manager calls and inter- $495
faces for Quickbasic, Think C,
MPW C, and Hypertalk
VXIlpc-030 VXI 1,000,000 | Device manager calls and inter- | $14,800 | An Apple Macintosh SE/30
faces for Quickbasic, Think C, on a VXI card with an
MPW C, and Hypertalk |EEE-488 interface port.
VXlpc-386 VXI 1,000,000 | DOS device driver $9000 | An 80386-based PC on a

VXI card with an IEEE-488
interface port.

Note: Actual transfer rates depend more on the host bus and the software than the interface card. The absolute maximum transfer rate over the IEEE.488
bus is 1M bytes/sec. Actual performance can be less than the maximum.
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UPDATE

The IEEE-488.2 standard

a good candidate for the IEEE-
488.2 standard’s abilities. The
1652B’s status register follows the
standard’s guidelines and it under-
stands the required common com-
mands.

If you need to create IEEE-488.2
test systems, you’ll be happy to
know the necessary controller
boards and software already exist.
As time passes, the growing num-
ber of instruments that comply with
the IEEE-488.2 spec will allow
your test programs to become
somewhat less complex. When all
the instruments in your system un-
derstand the IEEE-488.2 common
commands, you will be able to cre-
ate standard routines to manage
much of the test-system’s overhead.
However, until you can equip an en-
tire system with IEEE-488.2-com-
pliant instruments, your program-
ming job really won’t be any easier
than it has been. Even one excep-
tion to the IEEE-488.2 rules forces
you to create unique software for
the nonconforming instrument.

From Concept
to Delivery

If your product requires a custom designed
keyboard and you require peace of mind,
Laube Technology will supply both. We can
design, build tools and begin actual production
usually within 8 to 10 weeks from your go-
ahead. You deliver us the concept, we'll deliver
you the keyboard.

CIRCLE NO. 10

Reference

1. Tutorial Description of the
Heuwlett-Packard Interface Bus, Part
No. 5021-1927, Hewlett-Packard Co,
Palo Alto, CA, November, 1987.

Article Interest Quotient
(Circle One)
High 515 Medium 516 Low 517

WHAT’S NEXT

Look for EDN Magazine’'s Analog
Technology Special Issue on May 9,
1991. Among other analog-related sto-
ries, the issue will include a staff-
written Special Report on single-supply,
analog-design techniques and a Tech-
nology Update on switching regulator
ICs. Look for coverage of other topics
and regular departments, too.

EDN April 25, 1991
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KEPCO
ac-dc

dc-dc
SWITCHING
POWER
SUPPLIES

Field-proven in a broad spectrum of
applications and certified by the
world’s safety agencies, here are
versatile, rugged power tools for your
design needs. Choose voltages up to
48V dc; power up to 3000W; ac or

dc input. Features include active
soft-start, remote voltage control,
overvoltage protection, current limiting
and built-in EMI filtering. The 600W
and 1500W models provide for
current-share paralleling. Kepco's
switchers are also available in
low-cost open frame and pc-card
styles for OEM applications.

Power

tools

SEE OUR PAGES IN VOLUME D eemg?

a-c power Switching
and d-c bipolar a-c to d-c and
Instrumentation d-c to d-c
and Bench

146-1704

146-1716 1361200

Calllfax/write to Dept. MDT-12 for any
of our three catalogs.

Kepco, Inc., 131-38 Sanford Avenue,

Flushing, NY 11352 USA (718) 461-7000 « FAX (718) 767-1102 « Easylink (TWX): 710-582-2631

KEPCO EUROPE, LTD., London, England: Salamander Quay West, Park Lane, Harefield, Middlesex UB9 6NZ «

Tel: +44 895 825046 - Fax: +44 895 825045 UNITED KINGDOM: PPM Instr. Ltd. - Tel: (0483) 301333 - Fax: (0483) 300862
GERMANY: Compumess Elektronik GMBH - Tel: (089) 32 00 95 56 - Fax: (089) 32 00 95 25 FRANCE: M.B. Electronique «
Tel: (1) 39 56 81 31 » Fax: (1) 39 56 53 44 ITALY: Sistrel, S.p.A. - Tel: (02) 618 1893 « Fax: (02) 618 2440
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CIRCLE NO. 34

ac to dc power
single output 3000W
15V, 24V, 48V dc output

[] 3. phase ac input

[] Passive power factor
correction, PF=0.92

[J UL/CSA/TUV
[1FCC Class A EMI filtering
Kepco Group RAY Power Supplies

ac to dc power
single output
50W, 100W, 175W,
300W, 1500W

(] 3V-48V dc output

[J jumper selectable inputs:
85-132 or 170-264V ac, 240-370V dc

[ fully enclosed

[J UL/CSA/TUV

[] Tested to MIL STD 810D
[J FCC Class A EMI filtering

Kepco Group RAX Power Supplies

ac to dc power
single output 600W
(] 2V-48V dc output
(] jumper selectable inputs:
85-132 or 170-264V ac, 240-370V dc
I fully enclosed
J UL/CSA
[J Tested to MIL STD 810D

Kepco Group RBX Power Supplies

dc to dc power
single output
30W, 60W, 150W
[ 5V-48V dc output

[124 and 48V input
(60V available on some models)

(J fully enclosed

J UL/CSA

[JMIL STD 461B EMI filtering
(] Tested to MIL STD 810D

Kepco Group ERD Power Supplies

ac to dc power

single output

30W, 60W, 120W, 240W
[J 5V-24V dc output

[J jumper selectable inputs:
85-132 or 170-264V ac, 240-370V dc

[] P-C card, L-chassis, optional enclosure
(] UL/CSA/TUV

(J FCC Class B EMI filtering

Kepco Group ERX Power Supplies

@ «erco.

== THE POWER SUPPLIER"
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National

Semiconductor

From LaserJets to fighter jets,
our high-performance FACT QS and FCTA
set the pace in logic

: ;-1:-' = E‘t
Imaging Portable
Computing
Delivering high
performance to a broader
range of applications.

Whether it’s a printer churning
out 8 PPM or an F-18 scorching the
sky at Mach 2+, your application
requires advanced logic solutions
that deliver low power. Which is
exactly what you get with our low-
noise FACT Quiet Series and
high-speed FACT FCTA families.

Together, these devices provide
innovative solutions to the dis-
tinctly different needs of a broad
spectrum of high-performance
applications.

Needs that range from the ultra-
low power of battery-operated

POWER

Portable
Communications

Workstations

systems to the searing speeds
dictated by RISC processing. To
guaranteed 50-ohm dynamic drive
for low-impedance bus environ-
ments (something that reduced-
output swing ACMOS technologies
and BCT can't do).To the 64mA low-
level static drive required of VME-
type termination schemes.

Silencing noise with
advanced circuitry,

Beyond speed, power, and drive
there’s the issue of noise. Our USC™
(Under-Shoot Corrector) and
patented GTO™ (Graduated
Turn-On Output) circuits enable
our devices to offer the lowest
ground bounce of any ACMOS

40,000 A

IDT FCTA-T

Databook worst case (commercial temp.) Prop delays = ‘374

Tz = enable/disable Tp = CLKto Q
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FACTQS FCT TIBCT TIACL

family. And their split-ground
bus results in the best dynamic
noise margins of any logic
technology.

Plus, with controlled out-
put edges and negligible
ringing, FACT QS generates
lower spectral content than
BCT and non-standard-pin-
out ACL families*

Avionics

Control

Producing a complete
family of ACMOS logic.

With our high-performance
FACT QS and FACT FCTA devices,
we've enhanced our multi-func-
tional, broad-based line of ACMOS
logic devices, which already in-
cludes standard FACT and FCT.
What'’s more, FACT is available with
Standard Military Drawings, JAN
38510 level B, and S-level proces-
sing. So regardless of your appli-
cation, we have the solution.

Keep pace with the
leaders in logic.

For more information, including
datasheets and samples, on our
ACMOS families, call or write
us today.

We'll get you up to speed in no
time at all.

1-800-NAT-SEMI, Ext. 111

National Semiconductor Corp.

PO.Box 7643

Mt. Prospect, IL 60056-7643

gNationaI

Semiconductor

©1991 National Semiconductor Corporation. USC and GTO are trademarks of National Semiconductor Corporation.
LaserJet is a registered trademark of Hewlett-Packard Company.
*From a 1990 study conducted by Washington Labs Inc., a subsidiary of Viollette Engineering Corporation.

EDN April 25, 1991



__TOKIN TECHNOLOGY UPDATE

SMDeligh’rs

Slimmer, More Compact...

~ For A Wider Range Of Applications
N 8

Forging The ISDN Revolution
One of the most dramatic
changes emerging today is the
revolution in global communi-
cations. ISDN is transforming
our lives by enabling trans-
mission of digitalized informa-
tion signals in a variety of
equipment from G4 facsimiles
to video telephones, to high-
speed personal computer
communications.

But it’s not magic—this
transition requires much
labor. Exchange and terminal
equipment must synchronize
with intermediate circuits—

a critical task requiring trans-

formers that can transmit pulse

signals with start-up and tran-
sient response characteristics.
The Challenge of
Miniaturization

Another major challenge is
miniaturization: along with
outstanding performance, the
DC-DC converters and AC-DC
isolation chokes used in com-
munications equipment must
offer thinner, more compact
configurations.

P i

An Unsurpassed Lineup Of
Surface Mount Transformers
Tokin offers the most excep-
tional line of surface mount
transformers available—from
high density mounting to low
height installations, DC-DC
converters, and pulse trans-
formers. We match our
customers’ needs with the
finest materials, most innova-

tive designs and the most
appropriate magnetic circuits.
A strategy that ensures the
best transformer technology
available.

Give us a call and see what
Tokin can do for you.

Features

® Thin, compact configurations are
ideal for high-density mounting

® Flawless magnetic circuit designs
offer high-inductance properties

® Multi-terminal configuration
enables discrete circuit applications

® Convenient for automatic mount-
ing with robots or other machines

Applications

®DC-DC converters, pulse trans-
formers, and a wide range of ISDN
response and communications
equipment.

Shapes and Dimensions

FEY9.1/7.3 FEY12.8/11.5 FEY15.3/13.0 FED11.6 FEP7T FEE5

Jm ; - T T T
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Tokin Corporation Tokin Electronics (HK) Ltd.
Hazama Bldg., 5-8, Kita-Aoyama 2-chome, Minato-ku, Tokyo 107, Japan Room 806 Austin Tower, 22-26A Austin Avenue,
Phone: 03-3402-6166 Fax: 03-3497-9756 Tsimshatsui, Kowloon, Hong Kong
T k' A 5 I Phone: 367-9157 Fax: 739-5950
Taiwan Liaison Office
o _m mernca inc. g 3F-4, No.57 Fu Shing N.Road, Taipei, Taiwan
155 Nicholson Lane, San Jose, California 95134, U.S.A. Phone: (02) 7728852 Fax: (02) 7114260
Phone: 408-432-8020 Fax: 408-434-0375 Singapore Branch
Chicago Branch 1 ' 13- . Si
9935 Capitol Drive, Wheeling, lllinois 60090, U.S.A. Pzgn%??'zst:'r/%?é'qgal?202132'(15983“9 s i
Phone: 708-215-8802 Fax: 708-215-8804
Tokin Europe GmbH
You can reach our agents by phone: Denmark (03) 63 3830; France (1) 45-34-7535; Knorrstr. 142, 8000 Miinchen 45, Germany
Italy (0331) 67-8058; Spain 729-1155; Switzerland (01) 830-3161 Phone: 089-311 10 66 Fax: 089-311 35 84
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stakpac” MIN STARPAC™ |
1200 Watts Power 600 Watts
110/220 VAC Input 110/ 220 VAC
Upto8 QOutputs Up o5
3.2"x5.5"x11.5 |Dimensions| 19"x5.5’ 5'x12" |
Fan-Cooled Cooling TwinFans |

Each StakPAC output is factory configured
utilizing Vicor’s robotically manufactured power
converters...VI-200 series modules. Consider the
advantages of a StakPAC customized for your
system needs with automized power modules:
USER DEFINABLE OUTPUTS— The use of
proven standard catalog modules offers the
features of a custom without the associated risk
or investment.

STANDARD MODELS—Many preconfigured
standards available.

QUICK DELIVERY—Typical delivery 1 week or
less for custom or standard evaluation units.
COMPACTNESS—Low profile packages provide
up to 6 watts/cubic inch, twice the industry
norm.

UL, CSA, TUV SAFETY AGENCY APPROVAL—
All StakPAC configurations are approved,
standard or custom.

EMI—FCC/VDE Level A, conducted.

StakPACs are designed and built by Westcor
Corporation, Los Gatos, CA, a Vicor subsidiary.
StakPACs are sold world-wide through Vicor
Corporation, Andover, MA.
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STAKPAC STANDARDS
1200 WATT MODELS
Model Output Voltage (VDC) and Maximum Current
(amperes) per Channel
#1 #2 #3 #4 =5
Single Output
SP1-1801  2@240 Total output power may not exceed
SP1-1802  5@240 1200* watts for any model, single
SP1-1603  12@ 100 or multiple output. Lower power
SP1-1604 15@80 StakPAC models and many other
SP1-1605 24 @50 configurations are available:
SP1-1606  28@ 42 *Standard models supply 1100 watts;
SP1-1607 48@25 high-powered version 1200 watts.
Dual Output Please contact the factory.
SP2-1801 2@120 s5@120
SP2-1802 5@120 5@120
SP2-1803 5@120 12 wﬁ 66
SP2-1804 12 @66
SP2-1805 15@53
Triple Output
SP3-1801 5@180 12@16 12@16
SP3-1802 S@150 12@33 12@16
SP3-1803 5@180 15@13 15@13
SP3-1804 5@150 15@26 15@13
Quad Output
SP4-1801 5@150 12@16 12@16 5@ 30
SP4-1802 sS5@150 15@13 15@13 5@ 30
SP4-1803 5@150 12@16 12@16 24@8
SP4-1804 S5@150 15@13 15@13 24@8
Five Output
SP5-1801 5@120 12@16 12@16 5@30 24@8
SP5-1802 5@e120 15@13 15@13 5@ 30 24@8
Seven Output
SP7-1801 5@60 12@16 12@16 24@8 24@8
#0 #]
52@28 2@30

For ordering information call Vicor Express at
1-800-735-6200 or (508) 470-2900 at ext. 265.

For technical information contact Westcor at
(408) 395-7050 or FAX (408) 395-1518 or call
Vicor.

CIRCLE NO. 87

MINI STAKPAC STANDARDS
600 WATT MODELS
Model Output Voltage (VDC) and Maximum Current
(amperes) per Channel
=1 22 #3 #4 =5
Single Output
ST1-1401 2@ 120 Total output power may not exceed
ST1-1402  5@120 600 watts for any model, single
ST1-1301  12@50 or multiple output. Lower power
ST1-1302  15@ 40 Mini StakPAC models and many other
STI-1303  24@ 25 configurations are available
STL1304  28@21 Please contact the factory.
ST1-1305  48@ 13
Dual Output
ST2-1401 2@60 5@60
ST2-1402 5@60 5@060
ST2-1403 5@60 12@33
ST2-144 12@33 12@33
ST2-1405 15@26 15@26
Triple Output
§T3-1401 5@60 12@16 12@16
ST3- sa6h 15@13 15@13
ST3-1501 5@90 12@8 12@8
Quad Output
ST4-1401 5@3 12@16 12@16 5@ 30
ST4-1402 5@30 15@13 15@13 5@ 30
ST4-1403 S5@3 12@16 12@16 24@8
ST4-1501  5@30 15@13 15@13 24@8
ST4-1502  5@60 12@16 12@8 5@15
ST4-1503 S5@60 15@13 15@7 5@15
ST4-1504 5@60 12@16 12@8 24@4
ST4-1505 5@60 15@13 15@7 24@4
Five Output
ST5-1501  5@30 12@16 12@16 5@15 24@4
ST5-1502  5@30 15@13 15@13 5@15 24@4
WESTCOR CORPORATION

485-100 Alberto Way
Los Gatos, CA 95032
VICOR CORPORATION
23 Frontage Road
Andover, MA 01810

Common Stock Traded on
NASDAQ under “VICR
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MATI

CONTROLS

From Parker, the leading producer of motion control
components and systems for industrial markets

Innovative Positioning Systems Combine Daedal Tables and

Compumotor Controls

X-Y-Z -Axis translation system provides com-
plex traversing of an arc welding torch head.

Daedal Division is the most recent addi-
tion to the growing Parker Hannifin
motion control group. Daedal special-
izes in the manufacture of custom po-
sitioning systems as well as standard
componentsincluding ball slides, stages,
and motorized linear and rotary tables.

Together, Compumotor and Daedal
provide complete solutions. With fully
compatible components from machine
controllers, drives and motors to me-
chanical positioning tables and feed-
back systems, each system is manufac-
tured, tested and shipped from a single
supplier. The netresultis an integrated
system, tailored precisely to the de-
mands of a specific application.

A fully integrated technical support
and service network draws on the com-

Feed-to-Length Application Solutions

"Everything has been thought of be-
fore, the problem is to think of it
again."—Johann W. von Goethe.
Each machine design requirement
may be unique, but most can be char-
acterized within a basic application
category. At Compumotor, our focus
is to prevent 're-inventing the wheel.'
One such application category, in-
volves the repeated feed of material a
specific distance to a stationary posi-
tion, followed by some other process.
Examplesinclude: Thermoforming for
tire rubber or plastic film; Labeling/
cutting of optical fibers, paper or plas-
tic bags; Drilling; Milling; Bending;
Stamping; Core Cutting; and Index-

ing for a variety of industries.

Compumotor has been providing tai-
lor-made, high performance motion
control solutions formore thantenyears.
With contributions from industry experts,
Compumotor has compiled this exper-
tise into a Feed-to-Length Application
Handbook to help machine designers
and engineers make informed decisions
about their applications—to improve
machine flexibility and productivity. This
reference provides information on im-
portant application considerations and
insight to application solutions. For a
copy of this handbook, contact your
local Compumotor Automation Tech-
nology Center.

Supply Material Post Finished
of * Feed » Feed » Material
Material Device Process Handling

bined expertise of Compumotor and
Daedal. A pool of factory trained
electrical and mechanical field appli-
cation engineers provides on-site lo-
cal product support— support that
ensures satisfaction from concept
through design specifications, system
integration and start-up. In addition,
aworld-wide network of independent
factory trained and authorized Auto-
mation Technology Centers provides
technical assistance, training, local

An automated system for testing bar-code
scanners, from Hewlett Packard, combines
Compumotor and Daedal technology.

supply, service and complementary
products.

Compumotor and Daedal have the
right combination of products, unri-
valed support and focused account-
ability. Take advantage of the new
team at Parker Hannifin. In doing so,
our aim s to take the risk and the work
out of selection, integration, installa-
tion and start-up processes, and
supply proven quality motion control
products. Circle 301




ADVERTISEMENT

POSITIONING APPLICATIONS

Dispensing Excellence—Four Axis Motorized Syringe

Aunique process requires a metering/
dispensing system to apply highly
volatile liquid catalysts to a new
product. The first catalyst must be
applied in a touching off manner from
a syringe; the second requires dis-
pensing of 0.3 microliter volumes in a
circular path. Inaccurate mechanics
and human errorinthe existing design
resulted in liquid flashing and low
yields.

Daedal and Compumotor combined
efforts to meet system requirements.
Daedal tables surpass the customer's
specifications for accuracy and re-

Motion Requirements

+ Multi-axis controller—4 axis control
of syringe motion

+ Contouring—Circular dispensing
paths

» High accuracy leadscrew stages—
Syringe placement to 0.0001 inches
» Microstepping motor resolution—
Smooth dispensing of .3 micro-liter
liquid volumes

* Incremental encoder feedback—
Ensure position integrity and stall de-
tection

Products Used
* Indexer—
Compumotor Model 4000

» Motor/Drives—
Compumotor S57-102-E (4)

+ X/Y/Z motorized positioning sys-
tem—Daedal Ball-Bearing Linear
Tables

« Transversing positioning system—
Daedal 4" Cross Roller Table

Encoder Feedback | || Foussri2E
~ 1 | Motor/Drive Systems
A Motor Output [ —t
1 H—
Syringe Sl \;7*
~&” | Model 4000
¥ 2 Motor 0urpul e e —
- - )
e — E—— T 060000
[ = 4]
e i
Motor rOutput —_
i3 & Z — -2 .
S 7  Encoder Feedback '— iF
Product N —
(heid in tool plate) * Motor Ompul |
J
L Encoder Feedback e J

peatability at 0.0001 inches. This,
coupled with extremely smooth mo-
tion of the Daedal tables, prevent lig-
uid flashing. The transverse cross
roller table carrying the X-Y-Z posi-
tioning system provides excellent ri-
gidity and stiffness to the syringe
needle motion.

Compumotor's Model 4000 provides
a self-contained control for all four
axes of motion including the circular
interpolation capability. An encoder
option on the motor verifies position
andprovides stall detection. Circle 302

Checkered Flag for High-Speed Feed-to-Length

Problem: A machine manufacturer
for the paper, film and foil industry
was challenged with an application in
which labels were to be printed and
cut at high speeds. The designin use

had a geared servo motor and drive
attached to nip rollers for the material
feed. Printing and cutting operations
were activated with the feed rollers at
rest. This design had unacceptable end-

Model 500-FOL Indexer

Cutter Knife
Assembly

Dynaserv

D‘—J—" che

0
0
f
0

Motion Requirements

« Servo motor technology—high-
speed printing, minimal settling time.
» High resolution/accuracy—labels
must be cut to within 1/64 inch.

» Programmable inputs—Photo-eye
registration capability

« Direct drive motor, reduced trans-
mission size—Compact web feed
mechanism

« Indexer with non-volatile memory
and power-up sequences—minimal
operator interface.

Products Used

* Indexer—

Compumotor Model 500 Indexer
» Motor/Drive—

Dynaserv DM1045B Direct Drive
motor

of-move overshoot when throughput
requirements were increased. A new
design required lower settling times,
improved accuracies and adjusting for
label shrinkage through the use of
registration marks.

Solution: The Dynaserv Direct Drive
motor from Compumotor replaces the
servo system and its inaccurate me-
chanical transmission. Directly at-
tached to the feed nip rollers, the Dy-
naserv provides true servo positioning
without harmful backlash. Theinternal
construction of the Dynaserv com-
pensates for the large feed roll inertias
better than other motor technologies.
These advantages provide the printing
operation with a compact solution for
high press speeds with minimal end-
of-move overshoot.

The Model 500 Indexer provides
command signals to the Dynaserv,
and I/O interface to the printing and
cutting operations. Material feed dis-
tances are fully adjustable, and de-
termined by the registration mark on
the label. Operator interface is simple
thumbwheel input of press speed and
feed distance. Nonvolatile storage of
the 500 Indexer's command program
provides cost-effective stand-alone
press control. Circle 303




ADVERTISEMENT

POSITIONING PRODUCTS

Rotary Positioning Alternative for Index Table Applications

The Dynaserv, a direct drive servo from
Compumotor, is a natural replacement
for index table applications.

Index tables—commonly used in in-
dustries such as machine tool, cellular
manufacturing, welding and large iner-
tia positioning—require accurate rotary
positioning while supporting alarge load.
Mechanical indexing tables requiring
gears and cams to produce the desired
motion are typically used for these ap-
plications. Gears introduce backlash,
frictional inaccuracies, and greatly re-
duced cycle time. The internal clutch of
a mechanical table is noisy and subject
towear. Inaddition, specificcam curves

must be ordered for each table re-
quired. This adds set-up time and
cost, especially if many different tables
are needed.

The Dynaserv features a high torque
to motor size ratio with stability at all
speeds. 1,024,000 step/rev controlled
to one step is achievable. A flat
speed-torque curve provides greater
controllability—with smooth rotation
across the system's full dynamic
speed range. Because the unit is
gearless, faster settling time is real-
ized. This serves to increase pro-
ductivity, and creates a virtually
maintenance-free unit.  Circle 304

Follow with the Leader

Metric Table Designs

The ZXF Servo System from Compu-
motor incorporates a full-functioned
velocity and position follower with a
digital signal processor-based servo
drive in a cost effective package. The
ZXF is ideally suited to improve per-
formance in positioning applications
such as thermoforming, packaging,
labels, tire making, pick and place,
automated assembly, winding and
stamping. Encoder following capabili-
ties allow the ZXF to be applied in
processes requiring operations be-
tween separate operations. Features
include:
* Velocity and position following
* Recede and advance while following
* Registration while following
* Following a pulse and direction
or quadrature encoder signal
+ Following data entry through exter-
nal thumbwheels or RS232 terminal
Programming is easy with
Compumotor's powerful and standard
extended X-programming language.
Circle 305

Daedal offers a variety of metric prod-
ucts for increased systems compat-
ibility, especially in the European and
Pacific Rim markets. All components
are manufactured to meet current
metric standards for both industrial
and scientific applications. The new
Daedal metric engineering guide
highlights these products, most of
which are in stock and ready to de-
liver. The guide features: Manual
positioners including ball slides, 1-3
axis linear stages, rotary stages,
manual and digital micrometers. Mo-
torized positioning table selection in-
cludes ball bearing linear tables, open
frame tables, rail tables, cross roller
tables and rotary tables.

Tables are available in standard and
precision grades, and in single and
multiple axis configurations. Travel
lengths to 3050 mm (rail table) and
payloads to 130 kg are available with
life ratings in excess of 2.5 million
meters. Rotary tables are available in
diameters to 300 mm and loads to 90
kg.

Other points of interest: Daedal
stocks more than 1,500 leadscrews
and ball screws to tailor table perfor-
mance to specific applications. Posi-
tioning tables and controls are inte-
grated and tested as complete sys-
tems.

When your components and sys-
tems must measure up, look to Daedal
for solutions. Circle 306

This bag-maker takes advantage of the

accuracy and repeatability of the
ZXF Servo System




SERVICE AND SUPPORT

ADVERTISEMENT

Putting Service and Support to the Test

A company whose business it is to
test and judge quality, demands high
standards for equipment—it's their job
to. Daedal accepted a positioning
challenge for one such company, UI-
tran, in State College, Pennsylvania.

In ultrasonic non-destructive mate-
rials testing, an Ultran NDC 7000 Im-
aging System looks for defects in
materials withoutdamaging them. The
system requires fine resolution, ex-

Ultran employees look for defects on images of material
which have been scanned via the NDC 7000 Imaging

System

treme rigidity, and straight-line accu-
racy. And because a variety of sizes
and weights of material are tested, flex-
ibility in test-equipment configurations
is essential.

Daedal worked with Ultran to establish
a system that met requirements of exist-
ing applications. And flexibility was built
in at the onset so Ultran's system can
grow with changing needs. The Ultran
imaging system is stored on CAD disk
and application alterations
can berecalled and designed
quickly, avoiding the time and
talent needed for redesign.
In the new system, square
rails replaced ball bushing
rods, contributing greater ri-
gidity and support through-
out the full length of travel.
The square rail table con-
struction is ideal for the
varying travel lengths and
often heavy payloads of this
application. Constructed with
efficient, double-nut ball
screws, the gantry system
provides high-speed posi-
tioning over travel lengths to
24 by 36 inches.

Ultran will continue to re-
quire variations of this system
and worked with Daedal to
establish a base system for
upcoming projects. A stan-

LITERATURE

In Ultran's emulsion scanning tank, a sample
is tested with the sweeping motion of a
transducer attached to a Daedal table-con-
figured bridge.

dard application has been established,
and any variations are easily accom-
modated such as length, width, pay-
load and Z-axis travel. This helps the
company's long-term budgeting and
ensures quick turn-around of new
products. Circle 307

PROGRAMMABLE
MOTION CONTROL

From Compumo-
tor—a complete
416-page
engineer's guide
with specifica-
tions, dimensions
and performance
data presents
brushless servos,
microstepping
motor systems,
indexers, linear
motors and abso-
lute encoders.
Circle 308

POSITIONING SYSTEMS
& COMPONENTS
Daedal's 200-
page catalog
provides specifi-
cations for
il manual posi-

tioners, motor-
ized linear and
rotary positioning
tables;drives and
controls; and op-
tical components
and accessories.
Includes prices.
Circle 309

SERVO POSITIONING &
MACHINE CONTROL SOLUTION

The Compumaotor
4400 is a unified
approach to mo-
tion and machine
control. Available
in 4 and 8 axis.
Features analog
servo control,
compatible touch
screen control, up
to 512 discrete or
256 analog 1/0.

Circle 310

Parker Hannifin Corp.
Daedal Division

P.O. Box 500, Sandy Hill Road
Harrison City, PA15636
1-800-245-6903

Parker Hannifin Corp.
Compumotor Division
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IC manufacturers
have developed
pin-electronic
circuits that serve
as building blocks
for ATE systems.
But these high-
performance ICs
aren’t limited to
ATE applications.

Doug Conner,
Regional Editor

EDN April 25, 1991

ATE PIN ELECTRONICS

Versatile ICs reach
beyond ATE systems

utomatic test equipment (ATE)
pin electronics must meet se-
vere demands for speed and
timing accuracy. To serve the particular
requirements of ATE, IC manufacturers
have developed high-performance,
moderately priced chips for use as pin
drivers, comparators, time-delay gen-
erators, and combinations thereof.
These chips not only simplify life for
ATE designers, but they can also func-
tion well in other electronic applications.
To understand what ICs for pin elec-
tronics can do, you need to understand
the basic functions performed by pin
electronics. If you are not familiar with
ATE pin electronics, see the box, “Basic
ATE pin-electronic functions.”

Pin drivers

In high-performance ATE applica-
tions, pin drivers output high-quality
waveforms. The waveforms need to
have a minimum of ringing and under-
shoot/overshoot. Edge
transitions need to be
fast and repeatable for
accurate timing calibra-
tion. Pin-driver ICs typi-
cally have slew rates
from about 1.5 to greater
than 10V/nsec for some
GaAs ICs from Gigabit
and Triquint (Table 1).
Devices such as the
16G061A dual pin driver
from Gigabit offer vari-
able edge rates for com-
patibility with different
logic families.

Although pin drivers
need low propagation de-

lays, accurately calibrating pin-driver
timing places emphasis on stable propa-
gation delay through the IC. Sensitivity
to temperature, duty cycle, and other
conditions affecting the propagation de-
lay is more important than the absolute
value of the delay. High-speed pin driv-
ers also need to have accurate edge-to-
edge matching (a measure of the differ-
ence in propagation delay between ris-
ing and falling edges).

To achieve the high speeds typically
needed for ATE applications, pin driv-
ers are usually ECL compatible. How-
ever, some pin-driver ICs will also ac-
cept TTL or CMOS logic levels.

A measure of the speed capability of
a pin driver is the maximum toggle rate
of the device. The maximum toggle rate
defines how fast the pin driver can out-
put data and still slew to the final value
before changing to the next output
state. The maximum toggle rate typi-
cally decreases as the voltage difference

You can time-align signals throughout a system, using a time-delay
generator such as Analog Devices’ TTL-compatible AD9501.
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between the output logic-high and
logic-low states increases.

You should note how well isolated
the output of the driver is when you
switch the driver to the off or high-
impedance state. Some devices
have off-state leakage currents
lower than a pwA. Other pin drivers
in the off state still load the circuit
with a 50€) termination to —2V. If
you need high isolation when the
pin driver is in the off state, some

of the pin-driver ICs may not meet
your needs.

Pin drivers use analog voltage in-
puts to set the levels for the logic
high and low states. How much the
pin driver loads the high and low
voltage references can vary. If you
have to buffer the voltage refer-
ences for each pin driver, you'll
need to factor in the additional pe-
board space, power, and cost.

Pin-driver ICs provide a general-

Table 1—Representative pin-electronic devices
Price
Manufacturer | Product Key features (100)
A. Pin drivers and combined products
Analog AD1321 100-MHz toggle rate; -2 to 7V output range; 200-nA- $45
Devices max off-state leakage. |
AD1322 | 200-MHz toggle rate, otherwise same as AD1321. $85
Brooktree BT698 Pin driver, comparators, dynamic loads; 125-MHz toggle | $130
rate with 1V swing; -3 to 8V operating range.
Comlinear CLC600 | 200-MHz operation; —2 to 7V output range; 40-nA-typ $42.50
off-state leakage.
Gigabit 16G061A | Dual pin driver; 800-MHz bandwidth; variable slew rate: | $95
2.51t0 17 VInsec; 50-uA off-state leakage.
Pulse PT40B 100-MHz clock rate; 0.3 to 8V output range; 10-pin SIP $36.25*
Instruments hybrid.
Triquint TQ6330 | 100-psec rise and fall times for 1V swing; —3 to 3V for $115
50Q loads.
B. Comparators
Analog AD1317 Dual comparator with latch; 10-pA input-bias current; $25
Devices inputs switchable to high-impedance state.
AD96685 | Latching comparator; —2.5 to 5V input range. $4.60
AD96687 | Dual version of AD96685. $6.40
AD9696 | TTL-compatible comparator;4.5-nsec propagationdelay. | $3.50
AD9698 | Dual version of AD9696. $6
Brooktree BT687 Dual latching comparator; 20-uA input-bias current; $12
-3.3t0 3.3V input range.
BT688 —4.0to 10.2V input range; 2-uA-typ input-bias current; $20
2.8-nsec propagation delay.
BT681 —4 to 8.2V input range; 2-uA-typ input-bias current; $37
2.6-nsec propagation delay.
C. Time-delay generators
Analog AD9500 | 8-bit digital delay generator (ECL); 2.5-nsec to 10-usec $16
Devices range; 100-MHz-max trigger rate.
AD9501 | 8-bit digital delay generator (TTL/CMOS); 2.5-nsec to $8.60
10-usec range; 50-MHz-max trigger rate.
Brooktree BT604 8-bit digital delay generator; 4- to 40-nsec delay range; | $33
120-MHz, programmable on the fly.
BT622 Dual-channel delay line; independently adjust rising $37
and falling edge; 10-, 20-, 30-nsec ranges.
BT624 Quad version of BT622. $46
D. Dynamic loads
Analog AD1315 Complete dynamic load; +50-mA range; -2 to 7V com- | $40
Devices pliance range.
*Price for quantities of 1000 or more.
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purpose building block for driving
digital signals in applications whose
logic levels need to be varied. You
can use these ICs to build ATE,
but you can also use them for the
output of variable-level pulse gen-
erators. Pin driver ICs can even
drive 50) transmission lines, al-
though they may not be able to do
so over their entire output voltage
range.

Fast comparator, stable delay

Every electronic engineer is fa-
miliar with the performance of ana-
log comparators, but the perform-
ance requirements placed on com-
parators for ATE applications are
particularly demanding. ATE appli-
cations typically place three tough
requirements on comparators.

First, the comparator must be
fast. Propagation delays of a few
nanoseconds are acceptable, but, as
is the case for pin drivers, a stable
propagation delay is very impor-
tant.

Second, the comparator needs a
relatively wide input-voltage range.
ATE applications typically need a
—2 to +7V range, although more
is desirable. However, narrower
voltage ranges make it easier to de-
sign a comparator for speed.

Third, ATE applications often
need comparators with a low input-
bias current for use in testing low-
power CMOS devices. But it is eas-
ier to make fast comparators when
you can use relatively high input-
bias currents.

Like many engineers, ATE de-
signers can’t always buy what they
need, so they sometimes have to de-
sign around the comparator. In the
past you might have bought a fast
comparator with a limited input-
voltage range and a low input im-
pedance. You’d have to add your
own circuitry to buffer and scale the
inputs to get the needed voltage
range and input impedance. Now
you can buy comparators off the
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Basic ATE pin-electronic functions

The overall function of ATE pin electronics is to
drive input pins and measure outputs. To keep ATE
general purpose, the pin electronics are usually de-
signed to support both drive and measure functions
on every channel.

Pin drivers for ATE provide inputs to the device
under test (DUT). Pin drivers (Fig A) typically sup-
port three states: logic-high, logic-low, and a high-
impedance or off state. You program the logic high
and low levels with analog voltage inputs. The pro-
grammable range of the high and low states is typi-
cally —2to + 7V, providing sufficient range for com-
patibility with TTL, CMOS, and ECL voltage levels.

When measuring a DUT’s outputs, the test sys-
tem switches the pin driver to an off state and meas-
ures the output levels with comparators (Fig A).

If you go by the data-book specifications, a de-
vice’s logic high doesn’t occur until the voltage ex-
ceeds the minimum logic high, and its logic low
doesn’t occur until the voltage falls below the maxi-
mum logic low. Because ATE systems normally test
using data-book specifications, designers usually use
two comparators in a window-comparator arrange-

ment. The test system latches the output of the two
comparators at the programmed test time, and the
state of the comparators shows whether the output
pin was in a high, low, or intermediate state.
Testing ICs to data-book specifications also re-
quires testing output-drive capabilities. Output-
drive testing verifies the current a device output
can source in a logic-high state or sink in a logic-low
state. Dynamic-load circuits provide the current
sinks and sources needed by ATE to test the output
drive. .
Fig A diagrams the basic operation. Positive and
negative current sources connect to the output pin
of the device under test through a diode quad. When
the output voltage drops below the threshold volt-
age set on the opposite side of the diode quad, the
DUT must sink the current from the current source.
Conversely, when the DUT output voltage goes
above the threshold voltage, the DUT must source
current to the dynamic load. Dynamic-load circuits,
although important in ATE systems, don’t have
wide application in other electronics systems.

PIN DRIVER

DEVICE UNDER
TEST

DYNAMIC LOAD

VOLTAGE-CONTROLLED

ANALOG LEVEL
FOR LOGIC HIGH A

o \

CURRENT SOURCE

ANALOG LEVEL O
FOR LOGIC LOW

Y

DATA INPUT O]

LOGIC-HIGH
THRESHOLD

HIGH-IMPEDANCE STATE O———

LOGIC-LOW
THRESHOLD

Y

LATCH ENABLE {

THRESHOLD
VOLTAGE

VOLTAGE-CONTROLLED
CURRENT SINK

COMPARATORS

DATA
OUTPUT

VY

O
O
O

Fig A—The basic ATE pin-electronic devices are drivers, comparators, and dynamic loads.
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shelf that measure up well against
ATE requirements. Hence, you can
design with more freedom.

Comparators available from both
Analog Devices and Brooktree,
some of which have TTL-compat-
ible outputs, offer a range of per-
formance capabilities.

For example, Brooktree’s BT681
dual comparator has attractive per-
formance not only for ATE applica-
tions but also for instrumentation,
line-receiver, and other threshold-
ing applications. The comparator
can track inputs that slew at 4V/
nsec over a range from —4 to
+8.2V. The typical input-bias cur-
rent is 2 pA, but you can reduce it
to 100 nA with a selectable power-
down mode when you can afford to
trade speed for a lower input-bias
current. A level-select control lets
you reduce the complementary
ECL output swing from a nominal
800 mV to 400 mV. The reduced
amplitude lets the comparator fol-
low short pulses while maintaining
timing specifications.

Remove timing skew

High-performance ATE systems
also use time-delay generators ex-
tensively. The delays are used both
to remove timing skew in systems
and to create time increments
smaller than standard clock cycles.

Time-delay circuits provide the
general capability of distributing
precisely time-aligned signals
throughout any electronic system.
For ATE systems, time-delay cir-
cuits can remove timing skew to
make the outputs of all pin-driver
channels in the system reach the
device under test simultaneously.

Typical time-delay ICs offer reso-
lutions in the tens of picoseconds.
For this type of time-delay genera-
tion, the stability of the time delay
is important, as is the recycle time
on the time delay. The recycle time
is the time you need to wait for the
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TIME-DELAY IC

DAC

TRiGoER LINEAR-RAMP

VOLTAGE
REFERENCE

.

OUTPUT

GENERATOR

i RESET

COMPARATOR
/

VOLTAGE
RAMP

Fig 1—Time-delay circuits typically contain a voltage ramp initiated by a trigger input.
When the voltage ramp reaches the level of the adjustable reference voltage, the comparator
changes state, outputting the delayed edge. An internal DAC or analog input provides the

reference voltage.

delay circuit to reset before it can
accept another trigger.

Another application for time-
delay circuits is generating periods.
Whether on ATE or on any other
electronic equipment where you
need to generate variable periods
from a digital clock, you’ll need
some way to create time increments
that are not full clock cycles.

For example, if you have a 100-
MHz clock in a system and you need
to generate a 30-MHz clock, you
need to create clock pulses every
33.333 nsec. Starting from your sys-
tem clock, you count out three 10-
nsec clocks plus a 3.333-nsec delay
for the first cycle. The second 30-
MHz clock cycle is 66.667 nsec from
the beginning, so after the sixth
pulse you count out a delay of 6.667
nsec. The third clock cycle coincides
with the tenth system clock pulse.
In this example, the circuit control-
ling the time delay must switch the

delay rapidly from 0 to 3.333 to
6.667 nsec and repeat.

When you need a time-delay cir-
cuit for applications such as period
generation, you need circuits that
can be set to new values rapidly,
sometimes within one clock cycle.
Designers refer to the ability to ac-
commodate these rapid changes as
“changing timing on the fly.”

Time-delay circuits contain . . .
Fig 1 shows the typical com-
ponents of a time-delay IC. One in-
put of a comparator receives a volt-
age ramp, typically generated using
a current source to charge a capaci-
tor. The other input to the compara-
tor is an adjustable voltage refer-
ence that determines when the com-
parator will change state. A trigger
input allows the current source to
begin charging the capacitor. When
the capacitor charges to the voltage
of the reference input, the compara-

EDN April 25, 1991



rés*anqi fragtlonal ho;se powery DC,;,

Power Factor

PWM’s I Resonant Controllers ‘ Controllers
The Current Mode Leader B Military Commercial | Military

: Commercial
Military Commercial Ll UC1860 UC3860 *UC1852 *UC3852

UCI823  *UCI823A UC3823  *UC3823A L4 UCI1861 UC3861 *UC1853 *UC3853
UCI825  *UCI825A  *UC3825  *UC3825A @ UCI1864 UC3864 UCI854 UC3854
UCI1840 UC3840 " § UCIB65 UC3865 *Available Mid-1991
UCI1841 UC3841 e b

UCI842  *UCI842A UC3842  *UC3842A

UCI843  *UCI843A UC3843  *UC3843A New Products

UCI844  *UCI844A UC3844  *UC3R44A SRR

UC1845  *UCI845A UC3845  *UC3845A e

UCI846  *UCIB46A  *UC3846  *UC3846A Ty High Side Driver Pair

UC1847 UC3847 UC3725 High Side Driver Pair
UcCi18s1 UC3851 0 uC387s Phase Shifted PWM

*Improved Versions 5 ' UC3908 Load Sharing Control

o ; UC3825A High Frequency PWM

¥ : *Samples Available Early 1991
High Power FET Drivers

Military Commercial
UCI1705 ucC1709 UC3705 UC3709
uC1706 uUCl1710 UC3706 ucC3710
ucC1707 UCI1711 uC3707 UC3711
UC1708 UC3708

F.H.P. Motor Drivers

Military Commercial
UCl1620 UC3620 UC3770A

UCl625 UC3625 UC3173
UCl1655 UC3655 UC3174




High Voltage

DC-DC

Converters

sN‘ =

ACTUAL
SIZE

o New Series AV—
56 Standard Models

e 100 VDC to 1000 VDC
Output

o Ultra-miniature Size
Weight: 4 Grams
0.1 Cubic Inch Volume

e Standard Input Voltages
5, 12, 24 and 28 Volts DC

o Operating Temperature
Standard: —25°C to +70C
Optional: —55°C to +85°C

e MIL-STD-883
Screening Available

e Isolated: Input to Output
up to 1500 VDC

PICO also manufactures over 800
regulated and isolated DC-DC
Converters and AC-DC Power
Supplies and over 2500 standard
ultra- miniature Transformers and
Inductors.

Delivery—
stock to
one week

PICO

Electronics, Inc.

453 N. MacQuesten Pkwy. Mt. Vernon, N.Y. 10552

Call Toll Free 800-431-1064
IN NEW YORK cALL 914-699-5514 J
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tor changes state, triggering the
output.

Time-delay circuits typically ac-
cept either digital or analog inputs
for the adjustable reference volt-
age. If the delay circuit accepts digi-
tal time-delay inputs, then it con-
tains an internal DAC. If the time-
delay circuit accepts an analog volt-
age for the time-delay input, then
you can control the time increments
by selecting the resolution of an ex-
ternal DAC. You also may have
control over the time-delay range
and resolution if the timing capaci-
tor is external.

Some other specifications to
watch for on time-delay circuits are
how linear and monotonic the delay
is. If you can measure when you
have set the time delay correctly,
then you don’t necessarily need a
perfectly linear time delay versus
voltage. As long as the time delay
is monotonic, you can reach the cor-
rect value within a few trials. If
you'll be changing the time delay
on the fly or don’t have a way to
measure the accuracy of the setting,
then linearity may be important.

Delay circuits may respond only

to a rising or falling edge and output
a fixed pulse, or they may delay
both the rising and falling edges.
Some time-delay ICs that delay
both the rising and falling edges al-
low you to adjust the two edges in-
dependently.

You don’t need to be an ATE de-
signer to benefit from the time-
delay ICs available. Any time you
need to create short, stable time de-
lays adjustable with fine incre-
ments, you should consider time-
delay ICs.
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We Engineer
Materials.

We Produce
Opportunities.

GE Plastics’ one-of-a-kind Alphal,
combining more than seven dif-
ferent processes to develop the
next generation of large, complex
parts. Centerpiece of the massive,
120,000-square-foot Polymer
Processing Development Center,
the most advanced facility of its
kind in the world. State-of-the-art
plastics converting equipment of
every type, all under one roof;, all
dedicated to customer application
development. An unprecedented
commitment from a materials
supplier—only from GE.

For more information on advanced
process technologies from GE,

call (800)845-0600.
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Surprisingly, it doesn't
cost much to move into
our 32-bit architecture.

You don’t need a French
Provincial budget to move
into the 1960 SA/SB proces-

sors. Not even close.

In fact, at under $20, the i960 SA/SB
processors are comparable in cost to a 16-bit
system. And yet, with a full 32-bit internal
architecture and a 16-bit data bus, they give
you five to six times the performance of any
other 16-bit embedded processors.

i960 is a trademark of the Intel Corporation. ©1991 Intel Corporation. All rights reserved.

960

Or in other words, for almost nothing
down you can own an impressive new home.
With an architecture that’s perfect for today’s
more demanding applications, such as entry-
level page printers, I/O controllers, and com-
munication products.

Naturally, when you move up to a 32-bit
architecture, you want to be sure it’s a place
where you can stay and grow. Which is why
you'll be happy to know that the 1960 SA/SB



processors are part of a close-knit neighbor-
hood of Intel SuperScalar i960 microproces-
sors. So you get software compatibility
across the board as well as an easy perfor-
mance path up to 100 MIPS.

And while great price performance and
compatibility are important, they’re not the
only reasons some very important compa-
nies have already moved into the 1960 line.
They were also impressed with the compre-
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hensive array of development tools and the
outstanding technical support that made
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