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Within budget.
Without compromise.

With HP basic instruments,
performance costs less
than you expect.

Now you don’t have to accept
trade-offs in a basic test instrument.
Because HP offers the performance
you want at prices you can afford.

Need a dual-range output power
supply? The HP E3610 Series makes
choosing a 30-watt dc power supply
easy—especially when you consider
the low noise and $300* price.

What about a digital multimeter
for bench or system use? The
rugged 6 £ digit HP 34401A does
both with uncompromised
performance for $995%

You won't find a better 100 MHz
digitizing scope than the HP 54600
Series. It combines analog look and
feel with digital troubleshooting
power for only $2,395 (2-channel)
or $2,895 (4-channel)*.

At $3,800%, the HP 4263A LCR Meter
lowers the cost of high-precision
100 Hz to 100 kHz benchtop and
system component measurements.

And the 8-function HP E2377A is just
one of the HP E2300 Series 3 4 digit
handhelds priced from $99 to $189*

“© For more information or same-
day shipment from HP DIRECT,
call 1-800-452-4844**, Ask for
Ext. T517 and we'll send you a
data sheet that shows how
affordable performance can be.

*U.S. list price
** In Canada call 1-800-387-3867, Dept. 433

There is a better way.

() pvrel

© 1992 Hewlett-Packard Co. TMINI112/B/EDN
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WAYSTO COMPACT 7 PCs
RIREAL-TIME CONTROL,

NETIWORKING .AND DATA ACQUISITION

THE ALTERNATIVE TO BRUTE FORCE

Ziatech’s new STD 32 STAR SYSTEM™ provides a
simple-to-use, DOS-based, multiprocessing approach to
automating real-time control applications. And it doesn’t
require a complex multitasking operating system, an
expensive LAN, or the crushing of 7 PCs into a twisted bale
of heavy metal.

A WINDOW INTO REAL-TIME CONTROL

Each processor in the STAR SYSTEM contains its own
RAM, ROM, and DOS, while uniquely sharing disks, video,
and equal access to I/O. This lets system designers segment
a real-time control application into as many as seven
separate computing modules. In a Microsoft Windows
environment, the STAR SYSTEM becomes a Real-time
Windows computer that puts real-time where it belongs, on
processors separate from the user interface.

AR N

MULTIPLE COMPUTERS
MEAN FAST DEVELOPMENT

The ability to run separate development tools such as
Borland C++ or Microsoft QuickBASIC on each STAR
SYSTEM processor helps OEM products get to market fast.

MAKE THE ONLY MULTIPLE CHOICE

Call or FAX today for a free data sheet or to arrange an
on-site demonstration.

Product names of other

ZIATECH

CORPORATION

TEL 805-541-0488
FAX 805-541-5088
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Setting the New Standard in PC Data Acquisition

It takes a serious commitment to quality to

deliver data acquisition boards that reliably meet
the most demanding specifications. The National
Instruments AT-MIO-16F-5 board creates a new
standard in excellence with features not found on
typical data acquisition boards. Most data acquisi-
tion boards have degraded accuracy at high sam-
pling rates and high gains, due to instrumentation

amplifier settling time. The AT-MI0-16F-5 does not.

The AT-MIO-16F-5 is shipped with NI-DAQ™ driver
software for Microsoft Windows and DOS, and
DAQWare™ getting-started software.

The AT-MIO-16F-5 can also be programmed
with LabWindows application software.

Other features of the AT-MI0-16F-5 include:
200 ksamples/sec sampling rate
Instrumentation amplifier that settles at
all gains and rates
12-bit resolution
Software-configurable analog input
True self-calibration
Dither generator for extended resolution
RTSI® bus for multiboard synchronization

For more information on the AT-MI0-16F-5 and your free copy of DAQ Designer, call us.
(512) 794-0100 or (800) 433-3488 (U.S. and Canada)

AUSTRALIA 03 879 9422 » BELGIUM 02 757 00 20 * CANADA 519 622 9310 « DENMARK 45 76 73 22 » FRANCE 1 48 65 33 70  GERMANY 089 714 50 93
ITALY 02 48301892 « JAPAN 03 3788 1921 « NETHERLANDS 01720 45761 « NORWAY 03 846866 * SPAIN 91 896 0675 * SWEDEN 08 384970 » SWITZERLAND 056 45 58 80 * U K. 0635 523545
Product names listed are trademarks of their respective manufacturers. Company names listed are trademarks or trade names of their respective companies. © Copyright 1992 National Instruments Corporation. All rights reserved

See us at Electro, booth 2201

Circle No. 2

The AT-MIO-16F-5 is one of the many
plug-in data acquisition boards from
National Instruments. With our free
DAQ Designer™ system configuration
software tool, you can
easily determine the best
plug-in boards, signal
conditioning products,
and software for your
specific application.

y NATIONAL

INSTRUMENTS®

The Software is the Instrument ®

6504 Bridge Point Parkway
Austin, TX 78730-5039
Fax: (512) 794-8411



THE TEMPUS™ CONNECTORFROM ITT CANNON PROVIDES FASTER SIGNAL SPEED AND SPACE
Even 1if
SAVINGS. BOTH ARE ESSENTIAL WHEN DESIGNED FOR FUTUREBUS+. THIS INTERCONNECT
L ]
you're
SYSTEM MEETS WORLDWIDE DEMAND FOR HARD METRIC IN 2 MM PITCH. FOR DESIGN
not into
FLEXIBILITY, THE MODULES ARE STACKABLE.FOR INCREASED ELECTRICAL
Futurebus+,
PERFORMANCE, THE TEMPUS CONNECTOR HAS A SHORTER
S : , o
this connector's
STUBLENGTHAND IS DESIGNED WITHA 45° CONTACT
still
ANGLE. LAPTOPS TO MAINFRAMES, IT MEETS HIGH
killex

DATA RATE TRANSMISSION REQUIREMENTS.

CIRCLE NO. 4

ITTCannon
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Where have Siliconix’ industry leading analog switches
been for the past twenty years?

BETWEEN A ROCK

AND PLACE.

Over the years you've used
our analog switches in
products that have been
from the rocky surface of
Mars to hard places such
as disk drives, oil drilling
rigs, Patriot Missiles, and
every application in
between. We've been there
for you — and been there
first. Enabling you to cut

your time to market and stay ahead of your competitors.

Timely technology leadership.

We were first with the DG200 Series. First with the

DG400 Series of analog switches and multiplexers. And

first again with the DG600 Series. That's what tech-
nology leadership is

ton(ns)  SWITCHING TIME all about — being
800 - ; == =" : irs 3 aY
700 = i DG211/212 fl{bt to sqppl} you
gop L R BRI R M with the industry’s
500 : top performing
400 devices.
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Proven process
capability.

The DG400 Series is based
on a high-voltage silicon-
gate process technology
utilizing thinner gate
oxides, smaller feature
sizes, and lower device
thresholds. The result —
faster switching, lower on-
resistance, lower leakage,
less power consumption, tougher ESD tolerances, and
higher reliability. And our new DG600 Series is even faster!

Where do we go from here?

To more rocks and hard places? Probably. Up in the air?
Definitely — in the new video-on-demand systems coming
soon to major airlines.

To learn more about our continuing commitment to
technology leadership in analog switches contact your local
Siliconix sales office. Or call our toll-free hot line now!
1-800-554-5565, Ext. 967. Ask for your “Analog Switch
Design Kit." And remember, when it comes to analog
switches, there is only one industry leader. Siliconix.

Sg= -
Siliconix
2201 Laurelwood Road, Santa Clara, CA 95056

Siliconix, Inc. © Copyright 1991 Siliconix, Inc.
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Data communications SPECIAL REPORT

High-speed schemes, such as copper FDDI and Fiber
Channel, promise to allow engineers to design systems 1 54
that take advantage of LANSs’ utility without reducing

system performance or breaking the bank.

—Mawry Wright, Technical Editor

Electro/92 DESIGN FEATURES
On the cover: New data-communications

schemes are merging high performance Electro/92 will offer more than 60 technical sessions 1
and low cost to provide the data rates and 800 exhibits.—Dave Pryce, Technical Editor 53
your high-end PCs and faster systems

require. (Photo courtesy Vitesse Semi-
conauetor)' s se W e by PAGE 134

Electro/92 products 160

Phase compensation optimizes
photodiode bandwidth

There is a trick to compensating photodiode am-
Foldout contents 5 f bl : d : bandiidth 177
Turn to the last information-retrieval phﬁel"s orsta e (?peratlor} and maximum bandwidth.
service card in the back of this Classical analysis is more likely to confuse you than to
magazine and you'll find a foldout help you, but an intuitive understanding of the circuits’
table of contents. Now, instead of flip- operation can quickly lead to selecting the best compen-

ping back and forth from this table of
contents to the articles you want to
read, you can have the convenient

sation.—Jerald Graeme, Burr-Brown Corp

foldout open at all times while you're 1 1
reading EDN. Use the foldout con- Concurrent englneerlng Speeds
tents to mark off articles you'd like devel()pment tlme, lowers COStS
your colleagues to read or to remind
yourself to copy stories for your files. To be competitive in the 1990s, your company must
embrace concurrent-engineering philosophies. Imple- 1 9 1

menting these philosophies requires that everyone in
your organization understands the basics of the prod-
uct-development cycle.—Jon Turino, Logical Solutions
Technology Inc

Continued on page 7
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The Fluke 79:

More Of A Good Thing

More high-performance features.
More advanced measurement capa-
bilities. More of the vital information
you need to troubleshoot even the
toughest problems — with both ana-
log and digital displays.

Meet the latest, greatest member
of our best selling 70 Series Il family
— the new Fluke 79 digital multimeter.

It picks up where the original fam-
ily left off. In fact, it's a quantum leap
forward — in performance, value and
affordability.

It's got the features you'd expect
from Fluke. Including high resolution.
Fast autoranging. Patented, automatic
Touch Hold®. A quick continuity
beeper. Diode test. Automatic self-
test. Battery-conserving sleep mode.
And it’s just as rugged and reliable as
the rest of the 70 Series Il family.
Easy to operate, too — with one hand.

And thanks to the Fluke 79's
proprietary new integrated circuit
technology, that’s only the beginning.
When it comes to zeroing in on tough
electrical problems, the Fluke 79
leaves the competition behind:

Hz

Frequency: The Fluke 79's built-in frequency
counter lets you measure from below 1 Hz to
over 20 kHz. And while you view frequency on
the digital display, the analog bar graph shows
you AC voltage. So you can see if potentially
hazardous voltage is present.

1]

Fast 63-segment analog bar graph: The Fluke
79's bargraph moves as fast as the eye can see,
updating at a rate of 40 times per second to
simulate the functionality of an analog needle.
You get the high speed and high resolution you
need to detect peaking, nulling and trending.

e

Capacitance: No need to carry a separate
dedicated capacitance tester; the Fluke 79
measures capacitance from 10 pF to 9999 pF.

6 = EDN May 7, 1992

40Q

p-Ohms range: Our proprietary Lo-Ohms
unction lets you measure resistance as low as
).01 ohms. High noise rejection and a test lead
gero Calibration function make the Fluke 79
deal for detecting small resistance changes.

SMOOQOTHING

Smoothing™: Our exclusive new Smoothing
ode gives you a stable digital readout for
lunstable signals — by displaying the running
average of eight readings. No more jitter or
digit rattle” due to noisy signals.

FLLIKE 79 SERIESIIMULTIMETER

Get a good thing going: To put
“more meter to work for you — at a
price that works for you, too — head
ifor you nearest Fluke distributor. For
he name of your nearest distributor,
‘or for more product information, call
1-800-87-FLUKE.

' The Fluke 79 comes with a
 yellow holster and patented
Flex-Stand™ — easy to
hang from a door or pipe,
L clip onto a belt or tool
kit, or stand at virtually
hany viewing angle.

: There's even storage
“space for test leads.
PRESS

i)
400 -N-

RANGE® @D 1 -
oE® | Fluke 79 Series Il
AUTORANGE, 400 €D | —
$185
m (TOUCH HOLD) "{(_ e B @ £4000 Count Digital Display (9999 in Hz, capacitance.

Lo-Ohms)
B3-segment Analog Bar Graph

A 1000V ===

{ 750V ~

COM

Year Warranty

. FLU FAN)I‘HILIP;
Actual Size THE T&M ALLIANCE
John Fluke Mfg. Co., Inc. P.0. Box 9090, M/S 250E Everett
WA 98206. © Copyright 1991. Prices and specifications
subject to change without notice. Ad no. 00172
FLUKE.
CIRCLE NO. 5
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Generators take the hassle  EFRmFeSEITage
out of defining waveforms

A signal source that uses digital technology and in- 6
cludes libraries of predefined functions can make short 5

work of specifying waveforms.—Dan Strassberg,
Technical Editor

High-power modular switching
power supplies: Custom-configured
supplies promote design flexibility

Power supplies made up of submodules let vendors
satisfy wide-ranging power and voltage demands at 79
lightning speed and without an engineering charge.

Through such techniques as using func-
tion libraries, instruments based on the
technology of first-generation arbitrary- . : i :
waveform generators now make obtain- —Brian Kerridge, Technical Editor

ing basic waveforms simple. . . PAGE 65

Crystal oscillators provide
precision in high-speed systems

As system operating speeds increase, the need for
high-precision clock sources gains importance. Crystal 89
oscillators can provide the necessary precision.

—Tom Ormond, Senior Technical Editor

EDN Magazine offers

i SR PRODUCT UPDATES
convenient way to
retrieve product Programmable-connection IC 105
information by CPU boards that use SPARC 108
phone, See the Modular-instrumentation standard 110

Reader Service Card
in the front for

dotaill R Hosk 61 PROCESSOR UPDATES
use this free 32-bit superscalar RISC pP 119
service. 68HC11 for 3.3V designs 120
pC with 4-bit peripherals, 8-bit CPU 122
Expre55| |||| 20-MHz static chip 126
eques Low-cost debug tool 128

Continued on page 9
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CONVENIENT
SOLUTION FOR
HIGH SPEED
CACHE.

Your new RISC or CISC design
is going to sport a fast, cutting-edge
processor. Now, you've got to wring every
bit of performance you can out of that
high-rewing CPU.

You need cache, and fast.

Bank on Cypress Semiconductor,
the high-performance specialist. We've
got the fast cache you need...no matter
which processor is driving your system.

Fast and Wide Cache Tags.

For an ideal cache tag solution, select the CY7B180/
181 series. At 4K x 18, these high-integration, 12 ns parts
are wider than any other solution at this performance. Design
in more functionality with fewer tags and less performance-

stealing glue logic.
*In Europe fax your request to the above dept. at (32) 2-652-1504 or call (32) 2-652-0270.
In Asia fax to the above dept. at 1 (415) 961-4201. © 1992 Cypress Semiconductor,

3901 North First Street, San Jose CA 95134. Phone: 1 (408) 943-2600, Telex 821032 CYPRESS SNJ
UD, TWX: 910-997-0753. SPARC is a registered trademark of SPARC International, Inc. Products
bearing the SPARC trademark are based on an architecture developed by Sun Microsystems, Inc.

8 = EDN May 7, 1992

Fast Cache RAMs.

For cache RAM, our BiCMOS CY7B173/174 parts work
hand-in-hand with popular high-performance CPUs. They've
got a 14 ns max access delay and the on-chip counters you
need to support either the 486 or the linear burst sequences
of 68040 and 960 processors.

When you're working with the fastest CPUs around,

call Cypress for your design-in needs.
Call or fax your request today for your

fact-filled Cache Data Pack. Fgg’ %’fs
G
FAST CACHE HOTLINE: 1-800-858-1810* 3
Ask for Dept. C43.
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DSP—Transform your world

EDN’s DSP conference, scheduled for October 14 to 57
16, will unravel the mysteries of digital signal processing.

—Jon Titus, Editor
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fication.
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are 50% faster than standard FCT or FAST logic families — as fast as
3.4ns (typical)!

The Perfect System Solution
As a system designer, you need the perfect combination of:
1. Fastest speed

2. Low ground bounce
3. Low power consumption

output swings and controlled output edge rate circuitry ensure low
system noise generation. No other technology offers higher speeds or
lower power consumption.

logic, and is available today in all standard packaging.

Squeeze critical nanoseconds from your high-speed logic interface with
the fastest FCT logic available. IDT’s FCT-CT family offers speeds that

FCT-CT logic has true TTL compatibility for ease of design. The reduced

The FCT-CT family is completely pin- and function-compatible with FCT

PROPAGATION OUTPUT OUTPUT
FUNCTION DELAY (Max) ENABLE (Max) DISABLE (Max)
Buffers 4.1ns 5.8ns 5.2ns
Transceivers 4.1ns 5.8ns 4.8ns
Registers 5.2ns 5.5ns 5.0ns
Latches 4.2ns 5.5ns 5.0ns
Free Logic Design Kit o

Call our toll-free hotline today and ask for
Kit Code 3061 to get a 1991 High- m

sromieiead Sen
(800) 345-7015 * FAX: 408-492-8454

The IDT logo, CEMOS, BiCEMOS, and R3051 are trademarks of Integrated Device Technology, Inc.

10 CIRCLE NO. 7

Fastest cache solutions for RISC and CISC
CPUs. 36+ ultra-high-speed sub- &
micron SRAMs for 33MHz processing &

beyond are in the SRAM Data Book.

35mips RISC CHIPS AND MODULES
R3000A for the most mips at any MHz;
R3051 for CPU, cache, &

buffers on one chip. Modules,
eval. boards & software com- 3
plete the family. See them in the %
RISC Data Book.

HIGHEST-PERFORMANCE MEMORIES
Fast FIFOs, dense dual-ports, BICEMOS
ECL, & memory modules. 120+ FIFOs
& multi-port memories, 5ns ECL, &
! multi-chip modules are in the
Specialized Memories Sl
Data Book.

Call today for your
new IDT data books
with complete tech-
nical specifications
and application

information.
A i ®
: Integrated
Device
A Technology, Inc.



Technical
calculations
made easy'

ALL NEW VERSION 30!

A summary and analysis of articles in this issve

S x / e dedicate all of the articles  Brian tells you who these vendors
in EDN to making your job  are and what types of products you
easier, but in this issue we've gone can get.

ncd
M.m(.ud l"'!"'“nd o telp

at that task with a vengeance. Do The same short product design CmC T Smbme N
you need a customized power sup-  and life cycles put real pressure on et
ply quickly? Would you like to cre-  you to test your initial designs as e ,

ate complex waveforms in the lab quickly as possible. And you often e L* ‘
with little effort? Perhaps you'd like need to test parts of a system be- fpiohe veventohe el
help breaking through one of the fore other sections are ready. Arbi- ‘ (o2 ) o, =0

last great bottlenecks of computer trary-waveform generators (ARBs) ( —

system design: networks. T e
You'll find help on all of ‘
these topies in this issue.
In his Special Report,
Technical Editor Maury
Wright looks at the large
throughput gains we'’re
about to experience in
LANSs. The 100-Mbps
FDDI LAN has been far
too costly for conven-
tional LANs, but Maury
explains why that situ-
ation is about to end. See
his sidebar on low-cost
FDDI for more informa-
tion. If you can’'t wait for
the imminent drop in
FDDI prices, you should
look at some of the alter-
native proprietary LAN

| auy

Now it's easier than ever
to perform faster, more
reliable engineering and
scientific calculations.

* Windows graphu:s features make Mathcad
3.0 the simpl to
analytic needs. Dialogs, pull- down menus,
and mouse point-and-click capabilities make
it easy to combine equations, text, and
graphics right on your screen and print it all
in a presentation-guality document

* New Electronic Handbook Help facility
serves as an on-line reference library.
Paste standard formulas, constants, and
diagrams from searchable, hypertext
Electronic Handbooks for instant use in
your Math(ad worksheet

* Symbolic calculation with a simple menu
plck Use expressions resulting from sym-
bolic derivations in your numeric calcula-
tions or for further symbolic manipulation

¢ Mathcad works on PC DOS, PC Windows,
Macintosh, or UNIX. More than 120,000
engineers, scientists, and educators
already use Mathcad for a variety of tech-
nical applications. Applications packs are

protocols discussed in
also available to customize Mathcad for
particular disciplines, including electrical,

this article.
3 . Q 5= % . ~ mechanical, and civil engineering and
Even if the products This issue’s Special Report covers data communications. advanced math

you design don’t employ
LANSs, it’s a good bet they incorpo- can simulate parts of a system not

Call 800-MATHCAD or use this

rat(? power supplies. Although yet bl{ilt. For complex sign-fils, it coupon to request a free 3.0
you've been able to order custom sometimes feels as though it’s al- demo disk!
power supplies for many years, most as hard to generate the wave- In Massachusetts, call 617-577-1017. Please
decreasing product design cycles form as it is to get the missing sys- i A
make it tougher than ever to wait  tem components built. The latest o RS T ,m,odum/,y kit clip this
for a cgstom supply to be_de.\‘lgned batch of ARBs, which Technical e
and built. Worse, decreasing prod-  Editor Dan Strassberg discusses in Yes! Tell me more about Mathcad 3.0!
uct life cycles ensure that your his Technology Update, makes this Name_ , oy
power supply requirements will task much easier through the inclu- Title -
change often. Modular power sup-  sion of function libraries and algo- Company or Institution =
plies, the topic of Technical Editor  rithmic waveform storage. At the Address = —
Brian Kerridge’s Technology Up- same time, vendors are experiment- sty e e
date, can alleviate both of these ing with several different user in- e e
problems. Using modular compo- terfaces, which Dan summarizes. Math Soft Méghséft‘; Inc.
nents, vendors can provide built-to- Steven: Wisilison ) % Cambridge, MA 02139
order power supplies in a few days. Executive Editor EDN 13 ¥ TECH 3.0
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Very Special
Be*1In EPROMs.

// : mere mortal EPROMs can only aspire to

' P be: high density, of course. But also high
/ » / ’ EF\ speed. Able to store massive amounts
o / of information, with lightning fast
" _ access times. All in our superior
- CMOS technology.

EPROMSs have always been our
strength—thanks to our unparalleled
performance, selection, reliability;,
and quality.

That's why we sell more EPROMs
¢ than any other vendor* Period. And
" we're ready to do the same for years
to come.While other vendors have aban-
doned EPROMs, we're still committed—
to making the fastest, highest density EPROM:s.

[n fact, we've got the most advanced EPROM
wafer fab, assembly and test facilities in the
world. Which produce the most reliable, high-
est quality EPROMs available. In everything
from surface mount plastic to mil spec
compliant packages.

So make yourself a hero.The instant you
know your EPROM requirements, get them fast.
Get them dense. Get them in volume. And
get them right away.

Call AMD at 1-800-222-9323 for more
information. Or call your local sales office to

place an order.

Advanced Micro Devices

901 Thompson Place. PO. Box 3453, Sunnyvale. CA 94088 © 1991 Advanced Micro Devices, Inc
All brand or product names mentioned are trademarks or registered trademarks of their respective holders
*Dataquest. March 1991, based on 1990 data
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If BYTE-WIDE DRAMS improve so many aspects
of memory modules, why can’t they improve

The ECONOMICS
of MODULES?

Byte-wide DRAMs in memory
modules. When you compare a
4-meg byte-wide with the normal
combination of 1-megs and 256K’s,
you find that one chip can replace six.

Now that in itself sounds pretty

SAMSUNG SEMICONDUCTOR,

[ They can.]

good. And it gives you lots of
design advantages.

Far lower use of board real
estate. Greater reliability. And
—what’s critical for laptops—far

lower power consumption.

But now byte-wides also give
you an advantage in cosf—on x36
modules like the 256Kx36 and
512Kx36.

Because the single byte-wide costs

less than the six chips it replaces.




Samsung byte-wides. You name it—they improve it.

P ORG. SPEEDS
KM416C256*

KM418C256

256Kx16
256Kx18
512KX8
512KX9

70, 80, 100 ns
70, 80, 100 ns
KM48c512* 70, 80, 100 ns
KM49C512 70, 80, 100 ns

*WPB AVAILABLE

WORLD'S

And also because board assembly is
less expensive.

So if you've been wishing you
could exploit the design advantages
of byte-wides but have been
holding off for cost reasons, hold

off no more—the future is here.
At Samsung, byte-wide technology
lets you improve even the economics
of modules.
For more information, please call

1-800-446-2760 today.

CIRCLE NO. 16

Or write to prRAM Marketing,
Samsung Semiconductor Inc., 3655

No. First St., San Jose, ca 95134.

¢{ SAMSUNG

A Generation AHEAD.
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out of reach, think again.
just *3.

ost is no longer a barrier

to using DSPs. At Texas
Instruments, our TMS320 family is well
within your reach, thanks in large part
to a decade of DSP leadership.

16-bit DSPs as low as $3

Our 16-bit, fixed-point solutions begin

at $3. At that, they are on a price par

with microcontrollers and are as easy to

use, yet give you 10X the performance.
These DSPs are extremely

well

o suited
¥3Dsp N

TMS320Cs51 high—

' - volume

applica-

tions, providing
you with oppor-

F tunities to optimize

"% price/performance

ratios. In fact, our 16-bit DSPs are

replacing microcontrollers in main-

stream applications such as answering

machines and disk drives.

32-bit DSPs starting at $25

You can get floating-point performance
at a fixed-point price. Starting as low as
$25, our 32-bit floating-point DSPs are
finding widespread use in embedded,
cost-sensitive applications. Performance
is superior to RISC processors because
of highly paralleled architectures.

In addition to a low unit price, several
features contribute to overall cost-effec-
tiveness. These devices are inherently
easy to use and are optimized for use
with high-level-language compilers,
which helps you get to market faster.

© 19927l 08-12081
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When
you require
a custom
approach, we
have the unique 2
capability to adapt
our 16- and 32-bit _
DSPs to your needs. ™

The entire TMS320 family is
supported by an extensive array of
development tools, readily accessible
applications help and full documenta-
tion to help enhance your productivity
and cut development time.

Passing savings on to you

In the 10 years since TI introduced its
first single-chip DSP, we have shipped
tens of millions of these devices
worldwide. And we have applied the
principles of manufacturing excellence
learned from our commitment to
DRAM manufacturing. This has
resulted in the economies of scale that
enable us to provide you with true value
and dependable prices.

To put TI’s DSPs within reach,
call 1-800-336-5236, ext. 3536

We'll send you information on
our TMS320 family,
world-class support
and customizable
capability (cDSP).
You'll also get our 4
interactive disk,
“Designing with DSPs
is Easy” —a look at
TMS320 support and the
TMS320 Programmer’s Interface.

‘l‘ TEXAS
INSTRUMENTS
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New Employees Promise
To Perform, Too. But Will
They Put It In Writing?

Lanier does. In fact, our Performance down more than 8 hours, we’ll provide a
£ Promise* guarantees that you'll free loaner. For details and a free copier

l be completely satisfied with information package, call your local Lanier

‘ /% your copier, or we'llreplace  rep. Or 1-800-852-2679. You'll see why

: itat no charge. And ifit’s we outperform the others. Promise.

*Some restrictions may apply.

3 HARRIS LANIER RESPONDS Copying Systems Division
18 = EDN May 7, 1992 CIRCLE NO. 22
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EDITED BY SUSAN ROSE

Tools help find mixed-
signal-IC test problems

The $80,000 Dantes (design and test engineering system)
software tools from Cadence speed the development of
analog and mixed-signal-IC tests that will run in production
on large-scale automatic test systems. Currently, more than
50% of the time required to develop analog and mixed-
signal ICs is spent developing and debugging the test
programs, and in some cases, the specialized hardware
required to make the programs run. For the most part,
test development for these ICs takes place after silicon is
available. Because test development takes so much time
and takes place in series with the rest of the IC-design
process, test development has a major impact on an IC's
development cost and time to market. With the software,
IC manufacturers will now be able to run simulated produc-
tion tests on models of devices under development so
that they can learn how to modify the device designs and
the test methodology to maximize throughput and yield.

The software provides tools for describing the attributes
of mixed-signal ATE; determining whether a proposed test
methodology can be implemented on a particular tester;
determining what specialized hardware is not part of the
test system—and therefore must be placed on a *‘load
board” that’s unique to an IC or IC family; generating a
load-board layout; sequencing the tests so that tests most
likely to fail run first; and, sequencing the tests so that
ones that leave the tester or device in states critical to
proper operation of subsequent tests run in the proper
order. The software will be available by the third quarter
of 1992. Description files for testers from Hewlett-Packard,
LTX, Teradyne, and Yokogawa will be available from the
ATE suppliers. Cadence Design Systems Inc, San Jose,
CA, (408) 943-1234, FAX (408) 943-0513.

—Dan Strassberg

into your design. Board

Electrical rules
drive place-and-
route tool

If your high-performance-
circuit schematic designs
need reams of paper to
tell the board-design spe-
cialist the do’s and don’ts
of laying out the board,
you might want to con-
sider a product that lets
you integrate the rules

Station 500 from Mentor
Graphics accommodates
network topology control,
signal path lengths,
matched path lengths,
stub lengths, layer re-
strictions, via limits, bal-
anced pair routing, paral-
lelism control, and shield-
ing generation.

A circuit designer uses
the software to work with
parameters such as time

delays and timing skew
limits. The integrated
transmission-line analysis
tools from Quad Design
(Camarillo, CA) trans-
lates the timing parame-
ters into physical design
rules—such as line
lengths, widths, and
length matching—that
the board designer needs
to complete the pe-board
or multichip-module de-
sign. The $125,000 soft-
ware is available on HP-
Apollo, HP Series 700,
and Sun SPARCstations.
Mentor Graphies Corp,
Wilsonville, OR, (800)
547-3000 Dept 107, FAX
(503) 685-8001.

—Doug Conner

Dual-port SRAMs
offer semaphores

The CY7B13X and
CY7B14X family dual-
port static RAMs from
Cypress Semiconductor
provide on-chip logic that
helps simplify memory-
access arbitration in mul-
tiprocessor systems. The
logic includes interrupts,
Busy signals, and sema-
phores, which help proc-
essors on each port com-
municate their use of
shared memory. The de-
vices are also fast enough
to support 50-MHz sys-
tems; family members of-
fer access times as fast as
15 nsec. They come in
4k x 8-bit and 8k x 9-bit
configurations, with dif-
fering sets of arbitration
signals. Prices range from
$42.10 to $84.20. Cypress
Semiconductor, San Jose,
CA, (408) 943-2600.
—Richard A Quinnell

Develop
DSP systems
under Windows

DSPworks Version 2.0 oper-
ates under Windows, letting
you develop and test DSP
systems on a personal com-
puter. Functions let you ac-
quire and process data and
then display it, save it fo a
file, or put it out to a DSP
board. The software sup-
ports DSP boards from a
variety of suppliers, includ-
ing Ariel, Data Translation,
Spectrum Signal Processing,
and Sonitech. In addition to
acquiring data, you can use
the software to generate
and process test signals to
test and debug your DSP
applications. Additional
tools from the company let
you develop filters and pro-
duce code for commercial
DSP chips. Momentum Data
Systems, Costa Mesa, CA,
(714) 557-6884, FAX (714)
557-6969.—Jon Titus

DSP P boosts
digital-cellular
applications

The power, size, and proc-
essing requirements of
digital-cellular telephones
are extremely stringent.
AT&T Microelectronics
has addressed all three
issues with a single
DSP1616 DSP wP pro-
grammed to perform the
VSELP speech compres-
sion and speech error-
correction function re-
quired in IS-54 digital-
cellular terminals.
(VSELRP is the type of

Text continued on pg 20
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Mass-storage chip set
offers programmability

Hard-disk-drive designs typically require custom analog
circuits to handle data and servo functions, but that may
change with a 3-chip set from AT&T Microelectronics. The
chip set uses a combination of programmable analog- and
digital-signal-processing techniques to provide designers
with the necessary flexibility in a standard product. The
three chips are the Search1 servo-channel device, the
Reach?2 read-channel device, and the Spin1 servo-
processor interface. All three are implemented in 0.9-pm
CMOS and collectively dissipate <1W when active.

A main feature of the chip set is its programmability,
supporting multizone, constant-density recording at data
rates from 6.67 to 40 Mbps. Factors such as pulse-
detector qualification thresholds, analog-filter corner fre-
quencies, data precompensation, and data-synchronizer
window shift combine with a programmable timing genera-
tor and DSP to give you control of virtually all of the
operating parameters and qualification levels in your disk
drive.

A development kit is available to help speed your system
design effort using the Search1 chip set. The kit includes
an evaluation board, source code for actuator and servo-
spindle control, DSP and microcontroller assemblers, and
application notes. You can use the board with any 80C31
emulator for debugging control software. The board also
includes a prototyping area. Sample prices are approxi-
mately $10 for the Search1 and Reach?2 chips and $4 for

the Spin1. The devices come in shrink quad flatpacks.
AT&T Microelectronics, Allentown, PA, (800) 372-2447,
ext 829, FAX (215) 778-4106.—Richard A Quinnell

Text continued from pg 19

speech coder specified
for the IS-54 digital-cellu-
lar standard.) To ensure
high speech quality, the
DSP1616 VSELP engine
($37 (10,000)) has an S/N
ratio of 34 dB, which is
12 dB higher than re-
quired by the standard.
To lengthen talk times
and reduce the weight of
the telephone, the device
consumes less than 60 mA
of current from a 5V bat-
tery when driven with a
20-MHz clock. The de-

20 = EDN May 7, 1992

vice comes in a 100-pin
shrunken quad flatpack
that stands less than 1.5
mm high and measures
14 X 14 mm®. The device
includes a selectable spec-
tral post filter, a select-
able loopback function for
testing, and flexible host
and codec interfaces. The
company provides a set of
hardware- and software-
development tools for the
DSP, which together cost
approximately $7500.

The company also an-
nounced a partnership

with Mitsui Co Ltd (To-
kyo, Japan; in the US,
Mitsui Comtek Corp,
Saratoga, CA), and
Teknekron Communica-
tions (Berkeley, CA) to
market the chip globally.
The VSELP device-is the
first product from the de-
velopment effort, and it’s
just one piece of the digi-
tal-telephone subsystem.
Mitsui is primarily serv-
ing a distribution func-
tion, but Teknekron Com-
munications is a software
company that provides
expertise in algorithm de-
sign, DSP software, and
system integration. An
entire chip set for the sub-
system will be available
early next year. AT&T
Microelectronics, (800)
372-2447; in Canada, (800)
553-2448.

—Anne Watson Swager

Math routines
in C simplify
DSP tasks

If you're developing soft-
ware for Texas Instrument’s
(Dallas, TX) TMS320C30,
C31, and C40 DSP ICs and
writing programs in C, you
may be able to speed up
your software’s math op-
erations. A series of math
routines in the Fastar library
developed by Tartan Inc
(Monroeville, PA) can re-
duce C-code execution
times for math operations
by an average of 40%. To
apply the routines, you re-
place existing math routines
in Texas Instrument’s C
compiler with those sup-
plied by Tartan. The com-
pany also defines 14 new

math routines such as cot,
asinh, and invsqrt (inverse
of the square root). The
math routines cost $495
and are available from
Spectrum Signal Processing
Inc, Burnaby, BC, Canada,
(604) 438-3046, FAX (604)
438-3046.—Jon Titus

It’s not too late
to buy Heathkits

In March, the New York
Times reported that Heath
(Benton Harbor, MI) was
closing out the last of its elec-
tronics kits to concentrate on
home-improvement products
and educational materials.
However, the company
doesn’t expect to run out of
kits until the end of the year.
Heath’s latest catalog has
14 pages of kits ranging
from laptop computers to
logic analyzers to surround-
sound processors. The 10
beginners’ kits include elec-
tronic dice, an infrared mo-
tion detector, a wireless
microphone, and a digital
clock. Phone (800) 253-
0570 for a catalog.

—Julie Anne Schofield

EEPROM packs
more speed in

smaller package

Seeq Technology Inc has
shrunk its 28C010 1-Mbit
(128k x 8-bit) EEPROM, re-
ducing the die area by
44%. The smaller device
now fits intfo a 32-pin
leadless chip carrier, offer-
ing a board density im-
provement over the de-
vice's original 44-pin pack-
Text continued on pg 22
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1S A 50¢ LINEAR REGULATOR
URNING UP YOUR BOARD?

PLAY IT COOL WITH OUR 1.5 AMP
INTEGRATED SWITCHING REGULATOR

Do you have a board with a 3-terminal
linear regulator that’s generating more
heat than an irate customer? Are you

locked into a tight compact design Tha’r

leaves no extra space for a larger
heatsink? Fortunately, you can
now play it cool with an
innovative product from Power
Trends—a 1.5 Amp Integrated
Swifching Regulator (ISR) that
needs no heatsink.

Power Trends’ 1.5 Amp ISR is
pin-compatible with existing 3-terminal
“78 and 79 Series” linear regulafors, fits
into the same space, and is just as easy
to use. With 85% efficiency, our ISR
provides a cool replacement alternative

for a hot linear regulator. Of course it
costs more, but it could save you
thousands.
Specifications include: laser-frimmed
output voltages from 3.3 to 15
volts, calculated MTBF of over
1,000,000 hours, 0.2% line and
0.4% load regulation, and power
densities of 25 to 100 watts per
cubic inch.

So if you have a heat/
space/reliability problem now, or

'jusT want to make sure you dont have

one in the future—check out Power
Trends’ super-efficient ISR. Call or write
for more information, and ask about
samples.

7

POWER TRENDS

Power Trends, Inc. 1101 North Raddant Road, Batavia, IL 60510 e (708) 406-0900 ¢ FAX (708) 406-0901

CIRCLE NO. 70
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SBus card speeds
graphics and adds users

You can augment graphics performance and add fast
multiuser capabilities to SBus-based workstations with the
GXTRA/1 graphics-accelerator board. The $1995 board
occupies one slot and has software-programmable display
resolutions of 640 % 480 to 1152 X900 pixels. A SunOS
display driver operates the board as an XNews server
that accepts OpenWindows, X-Window X11R4 and
X11RS5, and Sunview display commands, all simultaneously.
The company claims that the graphics performance of this
card is twice that of Sun Microsystems’ GX accelerator
card, yet the card consumes only 4 Mbytes of address
space, one quarter of that consumed by the GX card. A
hardware cursor on the card is responsible for part of the
speed improvement, and it eliminates cursor flicker.

The board also has a port for a Sun-compatible key-
board and mouse that lets you add a user to SPARC-based
workstations. In fact, you can add as many users as you
have SBus slots. Each added user requires one GXTRA/1
card, akeyboard, and a mouse (additional $298), as
well as a color display monitor. The company says that
the total cost of these parts is less than $2900 per user,
but it also recommends that you add memory for each
new user. The GXTRA/1 is a cost-reduced version of the
company’s $2500 GXTRA/W series, which can operate
displays with resolutions to 1600 X 1280 pixels but lacks
the programmable-resolution ability. Tech-Source Inc, Alta-
monte Springs, FL, (407) 830-8301, FAX (407) 339-2554.

—Steven H Leibson

Text continued from pg 20

age. ltis also the same size
as 256-kbit EEPROMs. The
smaller die brings a per-
formance boost to the part.
The device's access time
has dropped from 120 to
90 nsec and its write cycle
from 5 to 3 msec. As with
the larger version, the
smaller 28C010 offers on-
chip error correction and
software write protection.
The device costs $354
(100); a MIL-STD-883 ver-
sion costs $510. Samples
will be available in May.
Seeq Technology, San
Jose, CA, (408) 432-5801,
FAX (408) 432-1640.
—Richard A Quinnell
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Mix JFET and
bipolar with
amp input stage

Analog Device's OP-275
dual op amp uses a newly
patented input architecture
(named the Butler architec-
ture for the IC's designer).
This architecture combines
bipolar- and JFET-transistor
design techniques to pro-
vide the accuracy and low-
noise performance of bipo-
lar designs with the speed
and dynamic range of JFET
op amps. The OP-275
($0.99 (100)) saves power
and board space and in-
creases speed, voltage-

noise, and distortion per-
formance compared with
all-bipolar or all-JFET de-
signs. Key specifications
include 0.0006% THD plus
noise, voltage noise of
6 nV/VHz at either 30 Hz
or 1 kHz, a 25V/usec slew
rate, and 5 mA of supply
current. Input offset voltage
is @ maximum of 1 mV and
typically is 200 wV. The de-
vice comes in an 8-pin sur-
face-mount package. Ana-
log Devices Inc, Precision
Monolithics Div, Santa
Clara, CA, (408) 562-
7456.

—Anne Watson Swager

PLD handles
32-bit-wide
bus structures

The PML2852 PLD from
Signetics provides enough
I/0 capacity to handle two
32-bit buses, offering 29
dedicated input pins, 16
dedicated output pins,
and 24 bidirectional pins.
It also offers a flexible in-
ternal logic structure. The
device’s core includes 96
258-input NAND gates
and 20 buried J-K flip-
flops. The output pins of
the gates and flip-flops
fold back into the array,
enabling you to cascade
logic without sacrificing
I/0 pins. The device has a
3b-nsec propagation delay
and comes in 84-pin plas-
tic leaded chip carriers
($24) or J-leaded ceramic
quad packages ($70
(1000)). It is also available
in a 50-nsec speed grade.
Signetics supports the
device with test hardware
on chip and design soft-
ware. The test hardware

lets you configure the de-
vice in a scan-test mode,
letting you examine or
change states of I/0 pins
through a serial-interface
port. The design software
comes in two varieties. A
basic design package,
Slice, is available free of
charge. For $750, you can
purchase Snap, a design
package that includes
logic synthesis, optimiza-
tion, simulation, and lay-
out for all Signetics PLDs.
The software accepts the
Abel design language,
schematics, state and
Boolean equations, and
netlists from Futurenet
and OrCad front-end
tools. Signetics Co,
Sunnyvale, CA, (408) 991-
2321, contact Paul Sasaki.
—Richard A Quinnell

Flash memory
reaches 8-Mbit

density

Intel Corp released a
1M X 8-bit flash EEPROM
device organized as 16 in-
dependently erasable 64-
kbyte blocks with 100,000-
cycle endurance. The
28F008SA ($29.90
(10,000)) offers self-com-
pleting write and erase cy-
cles, enabling you to ac-
cess the device much like
a static RAM. Because writ-
ing or erasing an EEPROM
location requires 10 psec,
the device also offers a
ready/busy status pin to
signal the system that it is
not yet available for an-
other write command. The
device, however, does let
you read from one block
while another is being

Text continued on pg 24



'Chips, lead frames, carriers
and molding compound *
cant lift youout of the crowd.

Dale is the partner you need to
convert surface mounting from
concept to reality. We can save you
time by providing a wide range of
functions from one proven source.

This includes the industry’s most
versatile choice of surface mounted
thick and thin film chip resistors and
resistor networks. Plus wirewound
resistors, chip potentiometers,
thermistors, inductors, transformers
and oscillators.

Partnering with Dale gives you
broad compatibility with automatic
placement equipment and standard
soldering methods, plus ship-to-

De® Can.

stock capability assured by strong
emphasis on statistical process
control.

For complete information, call:
Thermistors: 915-592-3253;
Thick Film Resistor Networks,

CIRCLE NO. 26

Thick/Thin Film Chips:
402-371-0080; Wirewound
Resistors: 402-563-6506;

Chip Potentiometers, Oscillators:
602-967-7874: Inductors,
Transformers: 605-665-9301.

A COMPANY OF

-

( DALE
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Neural system incorporates
versatile hardware unit

Neural Technologies’ NT5000 neural-networking sys-
tem consists of software and hardware to let you set
up, train, and investigate performance of a neural net-
work in a range of applications. The PC-based, mouse-
supported software lets you develop a network of 4000
neurons, 32,000 connections, and a user-specified num-
ber of hidden layers. Using a graphical user interface,
you also use the software to define and set up a hard-
ware configuration from a selection of modules in the
processing unit. You then download data via RS-232C
from the PC to the processing unit and proceed to train
the network with data from live signal inputs.

The processing unit contains I/0 modules that in-
clude a 16-bit bidirectional digital interface, a de to
150-kHz analog input, audio amplifier, and optional
CCIR video interface. Other integrated hardware in-
cludes an internal loudspeaker, a 5-channel multi-
plexer, filters, an 8-bit DAC, and an LCD. The process-
ing unit is portable, measures 275 X 280 X 85 mm, and
operates from an external 9V supply, which is provided
with the package. Once you have set up, downloaded,
and trained your network, you can disconnect the proc-
essing unit from the PC and transport it to your appli-
cation.

Extensive facilities exist for network editing during
and after the training phase of operation. For example,
you can either prune out or add whole layers to the
network, or progressively remove low-effect intercon-
nections to speed up operation. While training, you
receive visible feedback of the network’s performance
from actual and rms error plots, and a weighted histo-
gram indicates overall effectiveness. At any time you
can halt operation, edit the network, and continue
training from the same point or restart. In addition,
you can import entire networks to NT5000 from other
neural software, such as California Scientific Soft-
ware’s Brainmaker and Neuralware’s Neuralworks.

The system comes in basie, turbo, or video versions.
The basic configuration includes software and a proc-
essing unit for 630 neurons, 4500 connections, 2k-
interconnects/sec, and 5-kHz analog signals (§7500).
Turbo version extends capacity to 4000 neurons, 32,000
connections, 2M interconnects/sec, and includes 32-bit
digital I/0 ($9900). Video version adds CCIR inter-
face and video monitor, and includes image process-
ing (due third quarter of 1992). Neural Technologies
Ltd, Petersfield, UK, 730-260256, FAX 730-260466.

In US, California Scientific Software, Nevada City,
CA, (916) 478-9040, FAX (916) 478-9041.
—DBrian Kerridge
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Text continued from pg 22
erased. You can read data
as fast as 85 nsec.

The company has used
the device to build its Series
2 Flash Memory Cards on
the PCMCIA 2.0 card stan-
dard. The series offers den-
sities of 4, 10, and 20
Mbytes and will be avail-
ablein 5 and 3.3V ver-
sions. The 4-, 10-, and 20-
Mbyte cards cost $163.50,
$331.50, and $611.50, re-
spectively, (1000). Intel
Corp, call or fax your local
office.—Richard A Quinnell

ASIC family
offers 600,000
gates three ways

LSI Logic is accepting de-
signs for its 300K family
of ASICs based on a 0.6-
pm (drawn) CMOS proc-
ess. You can obtain devices
as large as 600,000 used
gates with more than 800
I/0 pins. If you're after
the lowest design cost,
use the LCA300K com-
pacted-array series. The
series is a sea-of-gates de-
sign that has ECL-like I/0
buffers and built-in ter-
mination resistors. For
the highest density, the
LCB300K series uses stan-
dard-cell design and fea-
tures libraries with both
SPARC and Mips proces-
sors. Striking a balance
between the two is the
LEAS300K series, which
you design by using a
combination of standard
cells and gate arrays. You
can then begin wafer fab-
rication before your design
has been fully tested by
using the gate-array por-
tion to make last-minute

corrections. Nonrecurring
engineering charges for
the family start at $30,000,
and production shipments
begin by the fourth quar-
ter of 1992. LSI Logic,
Milpitas, CA, (408) 433-
8000.—Richard A Quinnell

Perform time-
domain analysis
in Windows

Snap-Master Analysis lets
you analyze, display, store,
and retrieve time-domain
data while working in the
Microsoft Windows 3.0 or
3.1. This $495 program in-
cludes arithmetic, trigono-
metric, logarithmic, and sta-
tistical functions. It also pro-
vides auto- and cross-cor-
relation, smoothing, three
types of differentiation, and
five types of integration. A
tabular format defines and
stores constants, equations,
and algorithms. You create
an analysis procedure by
dragging icons from the
program's on-screen tool-
box. You can define data
flow by using data pipes to
connect icons.

You view data using y-
time, y-x, and trip-chart
emulations. Disk 1/O ele-
ments let you store and re-
play both the equation defi-
nitions and the resultant
data in your files. You can
read more than one data
file at a time and analyze
multiple data files simultane-
ously. You can use the soft-
ware with a $995 Snap-
Master Data Acquisition
program that also operates
within. HEM Data Corp,
Southfield, MI, (313) 559-
5607.—J D Mosley



When You
Need Service,

lllinois Capacitor
Stands Tall.

| " ILL NUIS CAPACITOR, INC.
3757 West Touhy Avenue, Lincolnwood, IL 60645

(708) 675-1760  Fax: (708) 673-2850

The best capacitors with the best service and
support...that's what lllinois Capacitor is all about.

IC starts by helping you choose the right
capacitor to fit your application and budget.

You'll save labor too, with IC's value-added
services, which include epoxy end sealing, tape
and reel/lammo pack, cut leads, and selection
to special capacitor tolerances. Whatever your
needs, your order will be filled with 100% burn-in
tested capacitors to assure dependability and
save you QCtime.

Don't settle for just capacitors. Demand the
industry’s best quality capacitors and service.
Callyour local IC distributor or IC. Do it todayl!

Ask for FREE ==
Capacitor Engineering Guide.

CIRCLE NO. 27




RF TRANS

Over 50 off-the-shelf models...

Having difficulty locating RF or pulse
transformers with low droop, fast risetime or a
particular impedance ratio over a specific frequenc
range? ... Mini-Circuits offers a solution.

Choose impedance ratios from 1:1 to 36:1,

connector or pin versions (plastic or metal case
built to meet MIL-T-21038 and MIL-T-55831 re-
quirements*). Ultra-wideband response achieves low
droop and fast risetime for pulse applications. Ratings
up to 1000M ohms insulation resistance and up to 1000V T,TH, TT
dielectric voltage. For wide dynamic range applications involving
up to 100 mA DC primary current, use the T-H series.
Coaxial connector models are offered with 50 and 75 ohm TTHTT
impedance; BNC standard; request other types. e e e % 65
Available for immediate delivery with one-year guarantee.

Call or write for 68-page catalog or see our catalog in

EEM, or Microwaves Product Data Directory. 3
case styles

T, AT "
bent lead version
style KK81

~d’

T, TH, case W 38, X 65 bent lead version, KK81 bent lead version
TMO, case A 11, 1 case B 13 FT, FTB, case H 16
NEW TC SURFACE MOUNT MODELS from 1MHz to 1500 MH:

*units are not QPL listed

finding new ways... MOLNO. RSN MCLNO. NSN
setting higher standards FIB1-1-75 5950-01-132-8034  TMO2-1  5950-01-183-6414

FTB1-6 5960-01-225-8773 TMO25-6  5950-01-215-4038

L] - e -
T1-1 5950-10-128-3745 TMO25-6T 5950-01-215-8697
m M Inl.clr' ults T1-1T 5950-01-153-0668 TMO3-1T  5950-01-168-7512
T2-1 5950-01-106-1218 TMO4-1 5950-01-067-1012

A Division of Scientific Components Corporation T3-1T 5950-01-153-0298 TMO4-2 5950-01-091-3553
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 T4-1 5950-01-024-7626 TMO4-6 5950-01-132-8102
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156 T9-1 5950-01-105-8153 TMO5-1T  5950-01-183-0779

% T16-1 5950-01-094-7439 TMO9-1 5950-01-141-0174
C72-1 REV. B TMO1-1 5950-01-178-2612 TMO16-1 5950-01-138-4593




FORMERS

KHz-800MHz from 325

Q FREQUENCY INSERTION LOSS PRICE $
RATIO MHz
case style number MODEL 3dB 2dB 1dB Qt
see opposite page NO. MHz MHz MHz (1-9)
A* 1k T1-1T 1 05-200 05-200 08-150 2-80 445
1 T1-6T 1 003-300 003-300 01-150 02-50 6.95
T2-1T 2 07-200 07-200 1-100 5-50 495
T25-6T 25 01-100 01-100 02-50 50-20 495
@ o T3-1T 3 05-250 05-200 1-200 5-70 495
PRI SEC T4-1 4 2-350 2-350 35-300 2-100 325
T4-6T 4 02-250 02-250 05-150 0.1-100 445
T5-1T 5 3-300 3-300 6-200 5-100 495
T8-1T 8 03-140 .03-140 .10-90 1-60 7.95
T13-1T 13 3-120 3-120 7-80 5-20 4.95
T16-6T 16 03-75 03-75 06-30 1-20 565
TH  T14-1H 4 10-350 10-350 15-300 25-200 595
TMO TMO1-1T 1 05-200 05-200 08-150 2-80 7.95
TMO2-1T 2 07-200 07-200 1-100 5-50 8.45
+TMO2.5-6T 25 01-100 01-100 02-50 05-20 845
+TMO3-1T 3 05-250 05-250 1-200 5-70 7.95
TMO4-1 4 2-350 2-350 35-300 2-100 6.25
TMOS5-1T 5 3-300 3-300 6-200 5-100 8.45
TMO13-1T 13 3-120 3-120 7-80 5-20 8.45
B* T aiTE=e 1 004-500 004-500 02-200 1-50 6.95
. TT1.5-1 1.5 075-500 075-500 2-100 1-50 595
O.—_4 . T725-6 25 01-50 01-50 025-25 05-10 6.45
TT4-1 3 05-200 2-50 2-50 1-30 595
PRI O— SEC TT4-1A 4 0.1-300 0.1-300 02-250 0.3-180 6.95
fe =9 TT25-1 25 02-30 02-30 05-20 1-10 9.95
TTMO TTMO25-1 25 02-30 02-30 05-20 1-10 11.95
TTMO1-1 1 005-100 005-100 01-75 05-40 11457 *
TTMO4-1A B 0.1-300 0.1-300 0.2-250 0.3-180 13.95
C W T1-1 1 15-400 15-400 35-200 2-50 325
T71.18-3 1.18 0.01-250 0.01-250 0.02-200 0.03-50 565
T1-6 1 01-150 01-150 02-100 05-50 565
T15-1 15 1-300 1-300 2-150 5-80 445
T15-6 15 02-100 02-100 05-50 0.1-25 565
& . T125-6 25 01-100 01-100 02-50 05-20 4.45
PRI SEC T4-6 4 02-200 02-200 05-150 1-100 445
T9-1 9 15-200 15-200 3-150 2-40 3.95
T16-1 16 3-120 3-120 7-80 5-20 4.45
T36-1 36 03-20 03-20 05-10 1-5 6.95
TO TO-75 1 10-500 — 10-500 40-250 6.95
TH T1-1H 1 8-300 8-300 10-200 25-100 595
T9-1H 9 2-90 2-90 3-75 6-50 6.45
T16-H 16 7-85 7-85 10-65 15-40 6.45
TMO TMO1-02 1 1-800 1-800 2-500 = 9.45
TMO1-1 1 15-400 15-400 35-200 2-50 6.25
TMO1.5-1 15 1-300 1-300 2-150 5-8 845
+TMO2.5-6 25 01-100 01-100 02-50 05-20 795
+TMO4-6 4 02-200 02-200 05-150 1-100 7.95
TMO6-1 6 3-200 3-200 5-150 5-50 7.95
TMO9-1 9 15-200 15-200 3-150 2-40 7.95
TMO16-1 16 3-120 3-120 7-80 5-20 7.95
D s i T2-1 2 050-600 050-600 1-400 5-200 395
T3-1 3 5-800 .5-800 2-400 — 4.45
> = T4-2 4 2-600 2-600 5-500 2-250 3.95
T8-1 8 15-250 15-250 25-200 2-100 395
PRI SEC T14-1 14 2-150 2-150 5-100 2-50 495
TMO  TMO2-1 2 050-600 050-600 1-400 5-200 795
TMO3-1 3 5-800 5-800 2-400 L 8.45
L TMO4-2 4 2-600 2-600 5-500 2-250 7.95
i TMO8-1 8 15-250 15-250 25-200 2-100 7.95
TMO14-1 14 2-150 2-150 5-100 2-50 8.45
FT FT1.22-1 122 005-100 005-100 01-50 05-25 3595
FT1.5-1 15 1-400 1-400 5-200 1-100 3595
L] L
FTB-1 1 2-500 2-500 5-300 1-100 36.95
PRI SEC FTB FTB1-6 1 01-125 01-125 05-50 1-25 36.95
sfFTB-1-75 1 5-500 5-500 5-300 10-100 36.95
E T-622 1 0.1-200 0.1-200 0.5-100 5-80 3.25
1626 1 0.01-10 0.01-10 0.2-5 04-2 395
= Denotes 75 ohm models
* FOR A AND B CONFIGURATIONS
Maximum Amplitude Unbalance Maximum Phase Unbalance
0.1 dB over 1 dB frequency range 1.0° over 1 dB frequency range
0.5 dB over entire frequency range 5.0° over entire frequency range
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One loud part can ruin the perf

got the right combination of specifications, performance and

price, regardless of your design needs.

AUDIO DESIGNERS SHOULD
LISTEN TO THIS.

If you're designing audio components
and want superb transient response, ambi-
ence, clarity and dynamic range, our prod-
ucts will be music to your ears.
The SSM-2017 microphone preamp has
impressive noise performance
(950 pV/A/Hz) and ultralow

THD (<0.01% @ G = 100),

while the new dual OP-275 has
great sonic characteristics, low noise (6 nV/A/Hz) and low
power requirements. And the dual AD712, which has a low
offset voltage of 0.30 mV, drift of 7 uV/°C and a 16 V/us min

slew rate, delivers high performance at a low price.

A system that isn’t working in harmony is a system THIS WILL MAKE MEDICAL EQUIPMENT
bound for failure. Particularly if the part acting up is your low DESIGNERS FEEL BETTER.
noise op amp. Major medical applications, such as CT scanners, digital

Whether it's current noise or voltage noise you're con- X-ray and fluid analysis, require low noise and

cerned about, there’s a simple way to make sure your system pA bias currents. And we've got just the right

keeps humming along. Get your low noise op amps from prescription.

Analog Devices. For those who want low voltage noise,

With the broadest line of low noise op amps around, we've but not at the expense of current noise, the AD743 and the
Authorized North American Distributors: Alliance Electronics 505-292-3360 ® Allied Electronics 817-595-3500 ® Anthem Electronics 408-453-1200 e Bell Industries 213-826-6778 ® Future Electronics

514-694-7710 ® Hall-Mark Electronics 214-343-5000 ® Newark Electronics 312-784-5100 e Pioneer-Standard Electronics 800-874-6633 ¢ Pioneer Technologies Group 800-227-1693 ® Zentronics 416-564-9600
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ormance of your entire system.

higher speed AD745 offer the best combination of specs
— 3.2 nV/A/Hz and 6.9 fA/A/Hz. If your emphasis is vice
versa, then the AD645 has the specs you want — 0.6 fA/A/Hz

for current noise, and 9 nV/A/Hz for voltage noise.

OP AMPS THAT ARE INSTRUMENTAL
FOR INSTRUMENTATION.

If you're working in instrumentation applications, our
op amps could prove to be instrumental in your design.

The world’s lowest current noise (0.11 fA/A/Hz)
monolithic op amp, the AD549, has 60 fA of input bias

current — which is ideal for interfacing with very high

Voltage  Current :
Nome N e Sy gt g
Model nVAHz fAANHz  mV R R /1T
@] kHz @1 kHz max {"1 urrfn typ
t\l‘ l‘vP yp max
AD829 20 1.5 0.5 5 TpA 230
OP27/0P-37 3.0 400 025 3 40 nA 2817
AD743/745 3.2 6.9 0.5 8 250 pA 2.8/12.5
0P-275 6 1500 1 4 350 nA 22
(dual)
AD645 9 0.6 0.25 3 1.5 pA 2.0
ADT712 18 0.01 0.7 5 75 pA 20
(dual)
AD548/648 30 1.8 0.25/0.3 .34 10 pA 1.8
(dual)
AD549 35 0.11 0.5 .60 60 fA 3

impedance sources. The AD548 (single) and AD648 (dual)
deliver low bias current (10 pA), extremely low current

noise (1.8 fA/A/Hz) and low power consumption at a highly
attractive price. And the industry-standard OP-27 and OP-37
offer ultralow noise (3 nV/A/Hz at 1 kHz) and precision

dec performance.

of low noise op amps.

THE FASTEST LOW NOISE OP AMP AROUND.
If you need low noise but don’t want to give up speed,
then consider the extremely versatile AD829. It has low volt-
age and current noise (2 nV/A/Hz and
1.5 pA/A/Hz, respectively), high speed

(230 V/us slew rate) and excellent video

performance (0.02% differential gain and
0.04° differential phase). Making it perfect for a range of
applications including office automation, imaging and data
acquisition systems.
GIVE US A SHOUT IF YOU NEED HELP.
Since all of these op amps are specifically designed for
applications where low noise is critical, you can just drop them

into your design and virtually forget about them.

T
sty A

e

|’ ’

L)
-

Should you ever have a question, B

you'll be glad to hear that our products
are backed by the most responsive appli-
cations support staff in the industry.
How responsive? Give us a shout at
1-800-262-5643 and see for yourself. We'll answer any questions
you've got on choosing the right low noise op amp, plus send you
a free low noise op amp selection guide and SPICE model library.

Or for more information on our low noise op amps, write

ANALOG
DEVICES

to Analog Devices, P.O. Box 9106,

Norwood, MA 02062-9106.

CIRCLE NO. 29

Analog Devices, Inc., One Technology Way, P.0. Box 9106, Norwood, MA 02062-9106. Headquarters: 617-329-4700. Offices, applications support and distribution available worldwide.
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IN TEST & MEASUREMENT

FLUKE.

PHILIPS

PHILIPS

Our counters
satisty 3 basic
human needs:

Money.

Our PM 6660 Family of frequency counters offer

exceptional performance at low cost. With value-

rich features you'd expect only on high-priced

counters:

¢ High resolution reciprocal counting

e GPIB programmability

e AUTO trigger level setting

e Reliable design with MTBF of over 50,000
hours

e Unique MTCXO timebase with oven-like
stability - at /ess than halfthe price
of comparable models

o Budget-friendly prices starting at $725

30 = EDN May 7, 1992

Power.

Our PM 6680 Timer/Counter is top of the line in

our series of feature-packed counters offering

powerful measuring capabilities including:

e Phase, duty factor, rise/fall time and Vpeak
measurements

e 500 ps single-shot time resolution

e 2,000 reading per second to internal memory

* Unique arming control to measure any com-
plex signal

e Frequency range to 4.5 GHz

o Al this power starts at $2075

CIRCLE NO. 30

Prestige.

If price has kept powerful Time Interval Analysis
tools off your bench, get your hands on our new
TimeView" software for your PC. Teamed with
the power of the PM 6680, TimeView offers:

e Simple, cost-effective analysis in the modula-
tion domain - for less than one third the price
of competing solutions

* Repetitive sampling rates to 10MS/s

* Display of frequency vs. time with accurate
cursor measurements

e Histograms for distribution plus FFT for
analysis of jitter

For literature, application guides, or our Counter
Selection Guide, call 1-800-44-FLUKE.

John Fluke Mfg. Co., Inc., P.0. Box 9090, M/S 250C, Everett, WA 98206-
9090. U.S.(206) 356-5400. Canada (416) 830-7600. Other countries:
(206) 356-5500. ©1992. All rights reserved. Ad No. 00218

FLUKE.
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Why manufacturing
facilities are crumbling

Dan Strassberg’s editorial (EDN,
February 17, 1992, pg 55) raises the
question, Why . . . is our infrastruc-
ture . . . crumbling?

It's easy to blame management
for taking a short-term view of busi-
ness. Quarterly profits seem to be
more important than long-term suc-
cess. Although management may be
partially at fault, we, the stockhold-
ers of public corporations, are really
to blame by demanding short-term
performance. When a company
takes a strategic write-down, inves-
tors dump the stock so that they
can invest in one promising better,
more immediate profits. Manage-
ment is forced to respond to stock-
holder demands, reasonable or not.

We gas consumers are really re-
sponsible for the Exxon Valdez ac-
cident. By shopping around for the
cheapest possible gas, we force
Exxon to buy cheap, single-hulled
tankers. If the company went out
on a limb to be “environmentally
responsible” and added an extra
charge to pay for this, it would
quickly go out of business.

One of the wonderful things
about privately held companies [as
opposed to public corporations] is
that they can work toward long-term
goals. Making a profit this quarter
or this year is often not important.

High-tech companies suffer in
comparison with, say, the real-
estate market. Bankers just cannot
understand what the information
revolution is all about. They can put
a lien on a piece of property, but
high tech’s real assets are intellec-
tual. For example, if my business
lost every desk and chair, every
computer and scope, we would eas-
ily survive. If we lost our files
(CAD, programs, database, and re-
lated information), we would be out
of business instantly. The value of
technology lies not so much in
“stuff” as it does in information.

I think the one profound strategic
advantage held by the Japanese is

the availability of low-cost capital.
Their government makes cheap,
long-term loans to small businesses.
Jack G Ganssle, President

Softaid Inc

Columbia, MD

Computerized “thinking”

[In response to Charles Small’s arti-
cle, “Innovation software stimu-
lates engineering creativity”(EDN,
February 3, 1992, pg 59),] using a
computer program isn’t going to en-
hance your thinking abilities. So
why not learn to think more crea-
tively? People like Edward de Bono
and Tony Buzan have been saying
this for years, and I've found their
techniques very useful.

Thinking, of whatever kind,
doesn’t come naturally. Creative
thinking is particularly difficult for
people with scientific training, such
as professional engineers, who have
been taught to reason rationally and
deductively. Indeed, society at large
favors this approach above irra-
tional [sic] processes.

At least Small gave a suitably
skeptical review for Active Life,
the software that offers to schedule
every minute of your day. With
items on the screen like “4:45p Call
Kim to arrange lunch [:15],” all that
was missing was an entry or ten for
using the program itself.

Whoops, I have to go. I have an
appointment with the coffee ma-
chine in two minutes.

Mike Lavocah
Cabletime Ltd
Newbury, Berkshire, England

Free enterprise needs
self-regulating economy

In response to Dan Strassberg’s
editorial, “Where have all the in-
vestments gone?” (EDN, February
17, 1992, pg 55), a self-regulating
economy is in effect an automatic-
gain-control (AGC) system. The
only serious problem in designing
an AGC system is to keep time de-

LCD Proto Kit

Everything you need to
start your LCD application
.... create complex screens
in just a few hours!

240 x 64

Kit provides
pixel

serial inter-

Supertwis! face to IBM

LCD PC for quick

mounts prototyping.

directly Board also

onto supports

CYBO003 displays up

proto- to 240 x 128

typin, pixels.
board.

Interface to

6 soft keys or

4 x 4 key matrix.

Dial 0-25k

ohms for LCD

contrast.

Wirewrap Controller
area for provides
custom parallel or
circuitry £ serial high-
or back- level control
light. of Instrument-

size LCDs. Up

to 256 built-in

windows support
window-relative
text, bargraphs,
waveforms, and
plots. Text and
graphics are main-
tained in separate
planes, facilitating
special effects.
Complete User
Manual included.

RJH/

serial jack for

RxD, TxD,

CTS, and 5Pin  Alternate Add your own 8051
GND, plus Power Power CPU for stand
2 spares. DIN. Connector.  alone operation.

Kit also includes:

Power supple/ provides +5v and Gnd for
board, -12v for LCD,
and + 12v spare.

Sample routines in
8051 Assembler
and QuickBasic.

LCD Paint™ for
creating your own
raphics
images.

cable with
DB25F
connector

for your IBM PC.

$495 e Kit Demo routines

Popular LCD Starter Kit. B ed
immediate

‘ @’ ] (A@X’ gratification.

(8595 pre-assembled & tested)

*The CY325 CMOS 40-pin DIP and 44-pin
PLCC LCD Controller IC are available
from stock @ $75/singles, $20/1000s .

CyberneticMicroSystems

Box 3000 e San Gregorio CA 94074
Tel: 415-726-3000 @ Fax: 415-726-3003
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lays short enough so that phase
shifts in the control loop don’t cause
“motorboating,” thus rendering the
feedback positive.

In the construction cycle for com-
mercial real estate, there are several
delays that contribute to overshooting:

1. Market study to verify that a
perceived need is real enough and
large enough to justify investment.
2. Deciding exactly what to build
and where to put it to best fulfill
the need.

3. Acquisition of land and munici-
pal code approval, which are often
inter-dependent.

4. Design and design approval.

5. Securing financing.

6. Bidding and letting contracts.

7. Subletting contracts.

8. Actual construction, including
contractors’ intervals in procurement.
9. Final inspection and occupancy.

It’s customary to press for re-
duced intervals by running these

steps concurrently and even slight-
ing one or more of them sometimes.
The principal incentive for speed is
the desire for an early return on
capital. But the system does “motor-
boat,” so there’s obviously a need
to reduce delays still more.

The first two steps are probably
the longest, but the hardest to
shorten. To guard against possible
competition until the project must
finally be made public, each entre-
preneur proceeds in secrecy. And
each commits himself to a project
with scant and inaccurate know-
ledge of what else is being commit-
ted. Shortening later steps in-
creases the risk of tying up money
unwisely and losing it.

Real-estate operators may find
fault with this analysis. (I have seen
mostly municipal planning and ap-
proval.) But they cannot deny that
too many operators start and finish
too many developments too late, so

the market is overbuilt. Better com-
munication in the early stages
might remedy [this situation].

Any enterprise process involves
delays, which are the greatest peril
to ultimate success. But freedom is
too precious to submit to imposed
control systems. Control is neces-
sary, as part of the responsibility
that freedom entails, in a system
of free enterprise as elsewhere. But
it must be collaborative, not dictator-
ial, or it will destroy that freedom.
Donald H Rogers
Warmanster, PA

HAVE YOUR SAY

EDN’s Signals & Noise column provides
a forum for readers to express their
opinions on issues raised in the maga-
zine’s articles or on any topic that af-
fects the engineering industry. Send
your letters to Signals & Noise Editor,
EDN Magazine, 275 Washington St,
Newton, MA 02158.

UNIVERSAL INPUT SWITCHING POWER SUPPLIES

FEATURING:

AN @

90-264 VAC (continuous) UNIVERSAL INPUT
FCC CLASS ‘B’, VDE 0871 ‘B’ OPTIONAL
HIGH SURGE CURRENTS ON +12V OUTPUTS
PRICE, DELIVERY AND QUALITY

L

TOV Rheinland

WATTS [ MODEL NUMBER | OUTPUT 1 OUTPUT 2 (Peak) OUTPUT 3 SIZE in.
20 UPS20 - 5002 +5V @ 1.6A +12V @ 1.0A (2.0) 3.0 x40’
30 UPS30 - 4003 +5V @ 1.5A +12V @ 1.5A (3.0) -12V@ 03A | 51 x 28"
40 UPS40 - 1002 +5V @ 3.0A +12V @ 2.0A (4.5) 20x 70"
40 UPS40 - 2002 +5V @ 3.0A +12V @ 2.0A (4.5) 3.0 X 5.0”
40 UPS40 - 2003 +5V @ 3.0A +12V @ 2.0A (4.0) -12V@0.3A | 30X%X 50"
50 UPS50 - 1002 +5V @ 3.0A +12V @ 3.0A (5.5) 20X 70"
50 UPS51 - 2002 +5V @ 4.0A +12V @ 3.0A (5.5) 30x50"
65 UPS65 - 1002 -X | +5V @ 3.5A +12V @ 4.0A (7.0) 3.5 X 6.0"
65 UPSE5 - 1003 +5V @ 6.0A +12V @ 2.5A (4.0 -12V@0.5A | 35X 6.0"

AUTEC AL N

POWER

sysTeEmS 818-341-6123

SINGLE AND QUAD OUTPUT
MODELS ARE AVAILABLE.

9301-101 JORDAN AVENUE
CHATSWORTH, CA 91311
FAX: 818-341-5726
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The first name in disc drives
1s now the first name
In performance, too.

For years, Seagate has set disc drive
industry standards for availability, relia-
bility and product range. But you may

Today, as your competitive envi-
ronment demands faster, less expensive
processing than ever before, you need
This 2 head parallel Sabre-7 (ST83050K) gives you
3 gigabytes of storage in an 8” form factor, with a

transfer rate of 9.34 megabytes per second and
a 12 millisecond average

_ At 2.5”, the ST9144 offers 127

formatted megabytes with a choice

of AT and SCSI-2 interfaces and
an average seek time of only
16 milliseconds.

drives like these. Because
f2 when you take a few millisec-
8 onds’ performance advantage
and multiply it by thousands
of transactions a day... well,
the results translate into some
figures that might surprise you.
The ST3283 family of 1” high
3.5” drives holds more than
245 formatted megabytes,
with a 4,500 RPM
spindle which
reduces latency
to 6.67 milliseconds.

be surprised to
learn that we’re consistently leading the
industry in performance as well.

The drives featured here are available
now—setting performance standards in
systems like yours all over the world. In fact, depending
on the amount and nature of processing
you do, high-performance drives like
these can save you enough to pay back
your disc drive investment within weeks
— or days. For help in selecting the

The 5.25” Elite 1 offers gigabyte-plus capacity

(1352 megabytes) at 5,400 RPM, for an average
latency of only 5.56
milliseconds.

The digital servo on
this ST3600 family of
low-profile 3.5” drives
reduces average seek
time to 10.5 milliseconds,
with capacities up to 525
formatted megabytes.

drive you need, or for more informa-
tion about any Seagate drive, call
Seagate at 408-438-6550 or contact

This
full-height
5.25" Wren-9
(ST42100ND)
offers up to 2.2
gigabytes of storage and

a synchronous data transfer

rate of up to 20 megabytes per second.

your authorized Seagate distributor.
And get on a first-name basis
with performance, Seagate style.

The 3.5, half-height
$T11200 family, with

up to 1.2 gigabytes of

§ storage, boasts a 256 kilo-

byte multi-segmented cache
buffer and an average seek

time of 10.5 milliseconds.

&P Seagate

© 1992 Seagate Technology, Inc.
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The Key Building Block in
High-Frequency EDA Applications

From cellular and satellite
communications to radar and
electronic defense, EEsof’s
electronic design automation
(EDA) software suite is the key
building block in today’s rapidly
growing RF and microwave
applications. In fact, EEsof is the
world leader in EDA software tools
for high-frequency analog circuit
and system design.

Top electronic engineering firms
like AT&T, General Electric, IBM,
Motorola, Raytheon and Texas
Instruments use EEsof’s powerful
design-for-manufacturing software
to increase design efficiency,
reliability and yields while
reducing time-to-market.

Our easy-to-use tools provide
engineers with a comp.

advanced circuit design... from
top-down design of high-
frequency systems, to bottom-up
development of detailed electrical
models. EEsof provides the most
complete line of high-frequency
simulators, along with libraries of
circuit and system models. We
support industry manufacturing
standards like Gerber™

GDSII™ and ‘
IGES™ and
interfaces to
Cadence,
Mentor
Graphics

and other top EDA vendors.
Make EEsof the key building
block in your applications. Call,
FAX or write EEsof for more
information on the complete
suiteof | o ”
inte- :
grated
high-
frequency
analog
simulation software.
5601 Lindero Canyon Road
Westlake Village, CA 91362 USA
Phone: 1-800-34-EESOF
FAX: 1-818-879-6467.




NOW
WHO’S
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(GOLDSTAR ELECTRON DRAMS..

4M DRAMs world’s finest submicron lines, and they
Now Goldstar Electron has moved to are currently offered in both x1 and x4
the head of the herd with its advanced organizations in industry-standard 300-mil

second generation family of sy aawwwewas surfacc-mount SOJs and 400-mil
4M DRAMs. The new chips miaa S Z1Ps. Designs for other multi-bit
have access times as fast as < organizations such as x8/9 and
00ns, and standby current rat- ' x16/18 are also in development.
ings as low as 200 uA—a feature 3

of special importance in laptops . IM DRAMs

and other battery-powered systems. The If you're not ready yet for the cross-
products are manufactured on two of the over to 4M DRAMs, Goldstar Electron will
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. AN AWESOME FAMILY.

keep you supplied with our high-quality depths—including 1M x 8/9, 4M x 8/9,
IM DRAMs until you are. We offer these 512K x 36, and IM/2M x 30.
state-of-the-art IM DRAMs with the same So for high-quality, high-performance
fast access times, low-power options, DRAMs and modules—take a good look
organizations, and packages as our at Goldstar Electron’s awesome family.
4M DRAMS, '

Modules

Both our 4M and 1M DRAMSs can ;
also be provided in modules with a wide g GOIdStC“'

variety of different organizations and a2Z4 ELECTRON AMERICA INC.



THE GOLDSTAR DRAM FAMILY

DRAM M ULES
MAX CURRENT MAX CURRENT
ORG  TYPE NO. ACCESS (mA) FEATURE PACKAGE ORG  TYPE NO. ACCESS  (mA) FEATURE PACKAGE
TIME , (MIL) TI o (MIL)
(ns) ACTIVE c%l(;) (ns) ACTIVE &/11(3)
( S) (CMOS)
M x 1 GM71C4100A - 60 60 110 1 FAST 20 S0O]J IMx 8 GMM78100NS - 60 60 220 2 FAST 30 PIN
70 70 100 PAGE (300) 70 0 200 PAGE SOCKET
80 80 90 MODE 20 ZIP 80 80 180 MODE
e me— —— ,7(,'““),,, IMx9 GMM791000NS - 60 60 310 3 FAST 30 PIN
GM71C4100AL - 60 60 110 0.2 FAST 20 50] 70 70 280 PAGE SOCKET
70 70 100 PAGE (300) 80 80 250 MODI
80 80 90 MODE 20 ZIP 3 TS = o o Thee B e
LPOWER  (100) Gien CGHMiEME-E gt 8 SRR AeRi
IM x 4 GM71C4400A - 60 60 110 1 FAST 20 S0J 80 80 720 MODE
720 70 100 PAGE (300) 5 = = e RPN
80 80 90 MODE 20 ZIP tM x 9 GMM7940008 (:u ‘.‘” 990 9 F \\‘f 30 I,I:\,
(400) 0 0 900 PAGE SOCKET
= ———— = == = 80 80 810 MODE
GM71C4400AL - 60 60 110 0.2 FAST 20 SQJ g = = , 3 = Sair iy,
70 70 100 PAGE (300) IMx 36 GMM7361000SG 60 60 IT:“ 1 l:.r\\l 2 PIN
80 80 90 MODE 20 ZIP RS 1329 FAGE SOCKET
L-POWER (400) ) - B 80 80 1000 MODE -
IMx1  GMZIC1000 - 60 60 9% 1 FAST 20 S0J, 18 DIP 230K x50 GMMIS62503G- 10, 70 1920 200 EAS] Canly
-0 20 80 PAGE (300) (300) 80 80 800 PAGH SOCKET
80 80 70 MODE 20 ZIP o = e \li)l”' - S
o - = __(400) 512K x 36 GMM736512SG - 70 70 950 10 FAST 72 PIN
GM71C1000L - 60 060 90 0.2 FAST 20 SOJ, 18 DIP 80 80 830 PAGE SOCKET
70 70 80 PAGH (300) (300) = .- ~ \L()]”' . L
80 80 70 MODE 20 ZIP 2Mx 36 GMM73620008G - 60 60 I'BD FAST 72 PIN
POWER (400) 70 70 PAGE SOCKET
256K x4 GM71C42506A - 60 60 90 1 FAST 20 SOJ, 20 DIP 80 80 = \“;”)[ e =
70 70 80 PAGE (300) (300)
80 80 70 MODE 20 ZIP
(200) The combination of high performance
GM71C4256AL - 60 60 90 0.2 FAST 20 S80Q]J, 20 DIP : : = : b, 5 /
70 70 % PAGE  (300) G00) with high density in Goldstar’s IM and 4M
80 80 70 MODE 20 ZIp "Heeg aQ =N achiev 7 > 3 F:
T e R L devices has been achieved by the use of sub-
*S12K x 8 GM7LC4800/L- 60 60 I'BD FAST 2850 micron design rules, an advanced triple-poly,
70 70 PAGE (400) ~ Q . ~Q ~ y -
o whn s double-metal CMOS process technology, and
POWE N I3 F Qtate. . S 1 D A -1 F {
s s . = r 8 SR, e the use of state-of-the-art manufacturing equip-
*S12Kx 9 GM71C4900/L - 60 60 I'BD FAST 28 50] . SE oy . % .
75 b PAGE (400) ment and facilities. For complete product specs,
80 80 MODE nd for data < otQ
e send for data sheets.

*Available 2nd Half '92

Goldstar’s Quality Assurance
System and Reliability Testing covers
all phases of design and manufac-
turing. In the development stage,
we design reliability into our
products. During manufacturing,
we build reliability into our
products. And in the test stages,
our quality assurance inspection
verifies that the required quality

and reliability have been achieved.

Our stringent standards have resulted in
an Acceptable Outgoing Quality Level (AOQL)
of 50 PPM or better on all DRAMs shipped by

&

Goldstar Electron. To further
ensure quality, all DRAMs are
burned-in under high voltage
stress. Other key features imple-
mented by Goldstar Electron in its
Quality Program are in-process
inspection gates, assembly process
gates, 100% electrical inspection,
redundant QA testing, on-going
reliability and process monitoring,
and use of real-time Statistical Process Control.
That's how we produce some of the world’s
finest DRAMs in our state-of-the-art facility at
Chung Ju, Korea.

GoldStar

ELECTRON AMERICA INC.

Goldstar Electron America, Inc., 3003 North First Street, San Jose, California 95134-2004.

KOREA
GOLDSTAR ELECTRON CO., LTD.
Tel: 02519-2854

Fax: 02-519-2800

Phone: (408) 432-1331

FAX: (408) 432-6067

HONG KONG JAPAN SINGAPORE TAIWAN GERMANY

GOLDSTAR (H.K.) LTD GSEN JAPAN OFFICE GSEN SINGAPORE OFFICE GSEN TAIWAN OFFICE GOLDSTAR Deutschland GmbH
Tel: 524-2040 Tel: 03-224-0123 Tel: 65-226-1191 Tel: 02-703-2295 Tel: 49-2154-492172

Fax: 808-1434, 845-9416 Fax: 03-582-7948 Fax: 65-221-8575 Fax: 02-703-7470 Fax: 49-2154-4336
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Full-featured C debugger runs
in-circuit with our emwlator.

The new HP 64000
embedded debugging
environment makes it easy.

If easier embedded debugging is
what you're looking for, the

HP 64000 can point you in the
right direction, with a new graphi-
cal user interface that has pull
down menus for workstation host-
ed products. Point and click mea-
surements. And rapid action keys
to speed up routine tasks.

For most popular processors, the
interface is always the same. So
you don’t have to learn new com-
mands for different jobs.

And the interface is completely
integrated. Emulators, debuggers,

and the software performance
analyzer all operate consistently
and interactively. Which means
you can share data between tools,
and enjoy all the productivity bene-
fits of synchronized measurements
operating in a multiple window,
high-performance environment.

So, if you're looking for a simpler
way to develop embedded sys-
tems, call 1-800-452-4844. Ask
for Ext. 3036, and we'll send you
a free video that shows you how
the HP 64000 embedded debug-
ging environment makes it easy.

CIRCLE NO. 34

Concurrent real-time
analyzers and debuggers
provide simultaneous,
linked views of target.

© 1992 Hewlett-Packard Co. TMCOL205/EDN

EMULATORS®

MOTOROLA

68030/EC030
68040/EC040
. 68LC040

68000/EC000 68331/332
68HC000/001 68340
68302 68020/EC020

INTEL

80960SA/SB BOCIBGEAEB/EC 8086/88

80960KAKKB B0C186XL 80C186/188
80286/C286
- PLATFORM SUPPORT

HP 9000 Series 300, 400 & 700
Sun Microsystems SPARCstations
IBM PC Compatibles

(1)Also support for AMD, Texas Instruments, Zilog,
National Semiconductor, ATT, NEC, Hitachi and
Mitsubishi; call for more information.

There is a better way.

A

HEWLETT
PACKARD

EDN May 7, 1992
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‘Speed fascinates me. The
2193 mph. Instant face lift.
push the needle over 200 m
served a tennis ball 138 mp
run? 3:46.32. Now thats fas
sider it takes a snail five day
And speaking of speed, ther
of programmable logic. Wi
12ns and system clock freq
fast low skew routing with
of 3ns or less. Whoooosh! It
faster than MAX 7000.Were



Air Force has a jet that hit
A Lamborghini Diablo can

ph. Theres a guy who once
h. And the fastest mile ever
t. Especially when you con-
s to cover the same ground.
es Alteras MAX 7000 family
th pin-to-pin logic delays of
uencies over 80 MHz. Plus
a predictable delay [z
just doesnt get any [y

lkmg warp speed

CCCCCCCCCC

. MAXT000




Somewhere in the world a Sanyo battery is being
‘designed-in’’ to a high performance application.

Right now.

Industry leaders select industry leaders. N|MH Sanyo’s proprietary electrode manufacturing process and

built-in resealable safety vent lead the development of high capacity,
CADNICA In 1964 Sanyo’s proprietary technology high performance rechargeable, Nickel Metal Hydride batteries.
led to a breakthrough battery that withstands contin-
uous overcharging and overdischarging...the sealed,
rechargeable nickel cadmium Cadnica.

LlTH'UM Sanyo developed the technology for man-
ganese dioxide compounds to be used in Lithium bat-
teries which produced a cell with high voltage and high
energy density characteristics.

CADNICA EXTRA Sanyo’s Cadnica E series

incorporates high-density electrode plates.
concept design for 40% greater capaci
conventional batteries and 1-hour
capability via Sanyo’s ~AV voltage

sensor changing method.

SOLAR Sanyo leads tt

development of sola
with the applicatio
amorphous silicon for
physical flexibility
and the ability

to be fabricated

into large-are

If you're developing an industry leading product right
now, perhaps you should contact Sanyo :

right now.

P

T CADNICA BACKUP [P

#= CADNICA SLIM
rCsGEBEeC BT o |

NiMU DATYEDV

For specification and design assistance please contact
your regional Sanyo sales office at the following address:

SANYO Energy (U.S.A.) Corporation In Florida: (904) 376-6711

2001 Sanyo Avenue In lllinois: (312) 595-5600

San Diego, California 92173 In New Jersey: (201) 641-2333

(619) 661-6620 In Georgia: (404) 279-7377 SANYO Energy (USA) Corporation
In Dallas: (214) 480-8345 CIRCLE NO. 37




Reader looking for

discontinued parts
= 2 R VR T XL L T R
Like many of the readers in your fo-
rum, I’m looking for a key-component
replacement part. In my case, the part
needed is a Texas Instruments
SN76477 or SN76488 sound-generator
chip.

The parts are discontinued compo-
nents, and I have been unable to find
them in any quantity. If anyone has
or knows of a comparable component,
we would be glad to buy any amount.
Ariel Spivakovsky
Biofeedtrack Inc
Brooklyn, NY

By using the Computer Aided Product
Selection (CAPS) system, which is
available from Cahners Technical Infor-
mation Service, we found that those
parts are indeed discontinued and that
there are no pin-for-pin replacements
or upgrades. If any reader has SN76477s
or SN76488s, please contact Ask EDN.

Electronic glove

can interface to PC
T G e R, 7 VR T |
A while ago I bought a Mattel Power
Glove. The glove connects to Mattel
and Nintendo entertainment systems
as a hand-tracking device. I wanted
the Power Glove to work with my per-
sonal computer. Following an article
published in the July, 1990, issue of
Byte magazine, I built a small micro-
computer interface. A small machine
program residing in an EPROM reads
the glove’s orientation and button
status and passes it to my PC. From
the view of the PC, the glove and
microcomputer behave like a nonpro-
portional pointing device similar to a
joystick.

Recently I heard that the Power
Glove is also equipped with a propor-
tional mode, so the glove and micro-
computer interface could be made to
appear to my PC like a pointing device
similar to a mouse. Unluckily, the ar-
ticle from Byte did not provide any
information on the proportional
mode. Do you know where I could ob-
tain information on the proportional
mode?

Christian Pfarrherr
Hannover, Germany

EDITED BY JULIE ANNE SCHOFIELD

Scott Fullam, an engineer with Abrams/
Gentile Entertainment Inc (New York,
NY), responds:

The Power Glove was developed by
my company in 1988 and was manufac-
tured and sold by Mattel beginning in
1989. The glove is equipped with a high-
resolution mode for special games. A
special interface box is required to acti-
vate this mode. This box decodes the
raw data from the glove and formats it
as a serial-data stream running at 9600
bps. In this high-resolution mode, the
glove provides «, y, and z special data;
12-position roll data; 2 bits of flex data
for the thumb, index, and middle fin-
gers; and all keypad information. This
box is available from Dave Richers of
Syracuse University. Please write to
him for details.

Dave Richers

Advanced Graphics Lab
Syracuse University
820 Comstock Ave
Syracuse, NY 13244

Compilers available

for 780
SR AR DS e A S M
Can you tell me where I can purchase
or otherwise get a C compiler that
produces Z80 code?
Yves Ephraim
Cable and Wireless
Antigua, West Indies

All the cross-compiler companies, such
as Boston Systems Office and Intermet-
rics, have cross compilers for the old
Z80. Your Zilog field engineers should
have a list. Also check out Z-World,
which has a tricky combination of a
turbo-C-like compiler/debugger that
compiles into a ROM emulator. You
write your code, press the go button,
and it’s running in your target system.

Boston Systems Office
411 Waverly Oaks Rd
Waltham, MA 02254
(617) 894-7800

Intermetrics Ine

733 Concord Ave
Cambridge, MA 02138
(617) 661-0072

Z-World

1340 Covell, Suite 101
Davis, CA 95616
(916) 753-3722

SCPI standard is

yours for the asking
L L R R R TS|
How or where can I get the SCPI
(Standard Commands for Program-
mable Instruments) standard details
so that I can develop SCPI protocols
for my instruments?
Alan Rasmussen
Larson Davis Labs
Provo, UT

You can get SCPI information and cop-
ies of the standard from

Fred Bode

SCPI Consortium

8380 Hercules Dr

La Mesa, CA 92042.

Thrifty reader seeks
8051 real-time kernel

L e R . 7Y I
Does anybody know where to find a
cheap 8051 real-time kernel? I'm
working on some home-control pro-
jects and would like to try them out
in a real-time environment. I am
aware that these kernels can be
achieved for about $1000, but my pri-
vate budget will not allow me to spend
that amount.

Claus Dahm

Copenhagen, Denmark

Several 8051 kernels written in C are
on the /util Special Interest Group on
the EDN bulletin-board system (BBS)
and are free for the downloading. How-
ever, the 8051 is a pretty poor match
for the underlying hardware that C as-
sumes (a DEC PCP-11), so a kernel
written in C might not work that well
when compiled for the 8051.

Have you been stumped by a design
problem? Can’t interpret a spec sheet?
Ask EDN. If EDN’s editors can’t solve
a problem, we’ll find an expert who can,
or we'll print your letter and ask your
peers for help. Address your questions
and answers to Ask EDN, 275 Washing-
ton St, Newton, MA 02158; FAX (617)
558-4470; MCI: EDNBOS. Or, send us
a letter on EDN’s bulletin-board sys-
tem. You can reach us at (617) 558-4241
and leave a letter in the /ask_edn Spe-
cial Interest Group.
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FLXibus, VME64/Plus and Futurebus/Plus are trademarks of FORCE Computers, Inc. All other brands or products are trademarks of their respective holders.

When it comes to embedded
systems design, nobody offers
better solutions than FORCE.

But, we have to admit, we
had a little help. From you.

At FORCE, we get inside the
heads of our customers to learn
about their requirements.

The result is the world’s
most advanced CISC and SPARC*
based VME single board compu-
ters, including the latest SPARC
CPU-2E boards.

What else did you have in
mind? How about bus exten-
sions —like SBus and our own
FLXibus? Plus SunOS™ and the
widest variety of real-time oper-
ating systems and kernels.

Andwhenyourdesigns need
to evolve to the next generation,
count on FORCE for the best in
VMEG64/Plus™ or Futurebus/Plus”
Because better products come
from better knowledge.

For a partner that can get

your application up and running
fast, call 800-237-8863, ext. 10. In
Europe, call 49.89.608-14-0.

And thanks for keeping an

open mind.

N
S

3165 Winchester Blvd., Campbell, CA 95008-6557
Prof.-Messerschmitt-Str. 1 W-8014 Neubiberg/Miinchen
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Now you can afford to

Presenting a very small development in Ethernet.
Chipsets that are matched to your system and
your budget. In fact, they cost you as little as 5 square
inches. Which, by the way, is less total real estate than
any competitive solution. But sizable reductions don’t
stop with board space, because we’re also reducing

the price up to 30 percent.

Needless to say, true plug-and-play simplicity
requires an intelligent network interface. So our
new high-integration 82503 Dual Serial Transceiver
goes beyond IEEE 802.3 to include automatic port
selection, polarity switching and a jumperless
interface to AUI or TPE.

For unmatched desktop performance, we offer

© 1992 Intel Corporation. Intel386 and Intel486 are trademarks of Intel Corporation. *Ethernet is a registered trademark of Xerox and Diamond is a registered trademark of Diamond Brands, Inc.
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put Ethernet m any box.

a complete family of 82596 LAN coprocessors, each So look into today’s hottest Ethernet chipsets.
optimized to a specific Intel486™ CPU for maximum  Call (800) 548-4725 and ask for Lit. Packet #YA23.
throughput. And our 82593 is the perfect LAN And learn why we have the perfect match for your
controller for Intel386™ SL notebooks. next box. =

Best of all, these true two-chip solutions give you I ntel -
the flexibility to simplify your design and deliver
your product to market in the smallest of timeframes. The Compu[er Inside™

CIRCLE NO. 39 EDN May 7, 1992 = 47
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You can control any IEEE-488 (HP-1B, GP-IB, 488.2)
device with our cards, cables and software
« for the PC/AT/386, EISA, Micro Channel
A:* and Macintosh Il. You get fast hardware
and software support for all the
popular languages, plus a software
X{  library of time saving utilities.
v oS Instrument control has never
P " been easier.
i | FREE
Sl g |nformative Catalog 800-234-4CEC
. Applications help 617-273-1818

Ce Capital Equipment Corp.
Burlington, MA. 01803

CIRCLE NO. 43

Micro Channel is a trademark of IBM

Looking for a
job doesn't have

to be one.

EDN's Career Opportunities
section keeps you informed
of current job openings
from coast-to-coast

TurN ToO
PAGE [278
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EDN-CALENDAR :

Test & Design Exposition, Somerset,
NJ. Miller Freeman Expositions,
Test & Design Expo, 1050 Com-
monwealth Ave, Boston, MA 02215.
Phone (617) 232-3976. May 11 to 14.

Electro/92, Boston, MA. Electro/
92, 8110 Airport Blvd, Los Angeles,
CA 90045. Phone (310) 215-3976.
FAX (310) 641-5117. May 12 to 14.

IEEE Instrumentation & Meas-
urement Technology Conference,
Meadowlands, NJ. IMTC/92, 3685
Motor Ave, Suite 240, Los Angeles,
CA 90034. Phone (310) 287-1463.
FAX (310) 287-1851. May 12 to 14.

International Bar Code Technol-
ogy & Equipment Exhibition and
Computer 92: International Com-
puter Exposition for Asia, Hong
Kong, PRC. Business & Industrial
Trade Fairs Ltd, 28/F Harbour
Centre, 25 Harbour Rd, Wanchai,
Hong Kong. Phone (852) 575-6333.
FAX (852) 834-1171. May 12 to 15.

High-Performance Packaging
Technology (short course), San
Francisco, CA. Continuing Educa-
tion in Engineering, University Ex-
tension, University of CA, 2223
Fulton St, Berkeley, CA 94720.
Phone (510) 642-4151. May 13 to 15.

Project Management for Engi-
neers (seminar), St Louis, MO.
NSPE Seminars, 6565 15th St NW,
Suite 300, Washington, DC 20005.
Phone (202) 639-4115. FAX (202)
347-6109. May 14 to 15.

Electronic Components & Tech-
nology Conference, San Diego,
CA. Jim Bruorton, Publicity Chair,
Kemet Electronics Corp, Box 5928,
Greenville, SC 29606. Phone (803)
963-6621. May 18 to 20.

Industry Strategy Symposium:
Europe 92, Versailles, France.
SEMI, 805 E Middlefield Rd,
Mountain View, CA 94043. Phone
(415) 964-5111. May 18 to 20.



1,156 position ‘
LGA Socket i

249 position
Stacking
Connector

BUTTON \ CinApse technology is so flexible and efficient, the worldé X
BOARD \ leading computer and semiconductor manufacturers
SOLUTIONS \ rely on it in a broad range of demanding commercial
FOR TODAY'S ‘ and military applications, including;
HIGH SPEED ® Board (or flex-to-board) stacking
NEEDS ‘ o LGA sockets
Versatile CinApse nterconnect Devices E ® Test/Bumvin sockets

& ® MCMhybrid interconnect devices

Today’ high speed semiconductor 0 ® Various custom interconnects
devices can achieve even better performance when ' Lightweight, yet extremely durable, CinApse
they're interconnected by exceptional CinApse 3 accommodates temperature extremes ranging from as high
button board technology. b ‘& as 200° C to as low as the cryogenic temperatures of liquid
o s CinApse is densely packagedin -~ nitrogen. CinApse also provides excellent shock and

@ extremely low profile configurations that main- ~ vibration resistance. Specify the technology that enables

tain the highest speed signal integrity possible. It was  your designs to perform at their optimum level - CinApse.
designed to interface microprocessor devicesto ~ Call today for a free design consultation or sample -

printed circuit boards without solder. Because . 0 708.981.6000, Ext. 4291.
> '\
\ % u a @ X
CIN::APSE » CINCH

Solutions That Connect
b
105 position

MCM Interconnect EE A Division of Labinal Components & Systems, Inc.

‘ © 1992 Labinal Components & Systems, Inc
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PRESYS 1000

Data Acquisition System

With A Thousand Faces.

e s e b v s s

Here is a microprocessor-based data
acquisition, simulation, and control
system so flexible, so versatile, and so
user friendly that it literally becomes all
things to all users.

MULTIPLE FUNCTIONS

The PreSys 1000 chassis has 15 slots
for thousands of possible card combina-
tions: A/D conversion, D/A conversion,
multiplexers, computer interfaces, FIFO
memory expansion, diagnostics, chassis
expansion logic, plus many others. And

users, each with their own inputs, oufputs,
and infernal processing. This makes the
system ideal for use by individuals

or feams in research and engineering
applications.

MULTIPLE INTERFACES
PreSys 1000 can interface with any

computer system used in the instrumenta-

tion field. Interface options include CSP!,
DEC, VME, HP, DG, IEEE488, and RS232.

If you want a data acquisition system
you can configure to foday’s needs, with

i | = s
any card works in any siof! full scope for fomorrow’s requirements,

MULTIPLE USERS you want PreSys 10(.}0. Rg%ues;ru <|)|ur :
PreSys 1000 can —  informative, full-color
handle up to six unique ZX ZLPRES TON | orochurefoday

PRESTON SCIENTIFIC
8065 E. Cerritos Ave., Anaheim, CA 92805 « Phone (714) 776-6400, Fax (714) 776-3660
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Zenith’s ZPS-45

=%  BIG 45 watt
‘ = universal input
power supply in a
small 3”7 x 5” size

Who said big things don‘t come in small packages? The ZPS-45 with universal
input gives you increased power density in a miniature 3" x §” footprint — with no
minimum load requirements.

Available for new systems design and replacement, the triple output ZPS-45
automatically operates from any confinuous AC voltage between 90 and 265
VAC or DC voltage between 120-364 VDC. Choose the ZPS-45 with + 5V output, in
either the £+ 12V or the + 15V version, open-frame or enclosed configuration. It's
designed to meet rigid international safety and EMI standards: UL, CSA, IEC and
VDE/B. And it's backed by a one year warranty from Zenith — a leading
worldwide OEM supplier with over 70 years of electronics experience.

Main Output 2nd Output 3rd Output
Maximum
Output Volts Volts Volts
Zenith Power DC Amps DC Amps DC Amps
Model (Watts) (Nominal) [ (Min/Max) [ (Nominal) | (Min/Max) | (Nominal) | (Min/Max)
zps45 45 w60 | ADE0 | epe | 9020 | 120 | oopd
zps4545 | 45 +50 | QU590 | sas0 | QUS| _1s0 | oop07

At Zenith, the quality goes in before the name goes on!®

\ : For more information call:
ZINIIH | magnetics
! 1-800-827-8720
1000 Milwaukee Avenue

Glenview, IL 60025-2493 * ok ok ok ok k ok Kk

Fax: (708) 391-7078 Inquire about the ZPS-30 — our 30 watt
U.S. and International Stocking Distributors friple output 3"x 5" power supply.
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Midwest Electronics Exposition,
Minneapolis, MN. Miller Freeman
Expositions, 1050 Commonwealth
Ave, Boston, MA 02215. Phone
(800) 223-7126; (617) 232-3976. May
18 to 21.

International Conference on
Computer Architecture, Queens-
land, Australia. Jean-Luc Gaudiot,
University of Southern California,
Dept of EE Systems, SAL 300, Los
Angeles, CA 90089. Phone (213)
743-0249. May 19 to 21.

Annual Symposium on Frequency
Control, Hershey, PA. Michael Mi-
rarchi, Synergistic Management
Ine, 3100 Route 138, Wall Town-
ship, NJ 07719. Phone (908) 280-
2024. May 27 to 29.

1992 Mathematica Conference,
Boston, MA. Wolfram Research
Inc, 100 Trade Center Dr, Cham-
paign, IL 61820. Phone (217) 398-
0700. FAX (217) 398-0747. May 27
to 31.

Silicon Mountain Symposium,
Colorado Springs, CO. Colorado
Marcom Network, Box 49462, Colo-
rado Springs, CO 80919. Phone
(719) 540-1842. May 31 to June 2.

International Microwave Sympo-
sium, Albuquerque, NM. IEEE,
Box 1331, Piscataway, NJ 08855.
Phone Tammy Ferguson, (505) 845-
8806. June 1 to 5.

EEsof Users’ Group Meeting, Al-
buquerque, NM. Linda Harmon,
5601 Lindero Canyon Rd, Westlake
Village, CA 91362. Phone (818) 879-
6200. FAX (818) 879-6467. June 2.

International VLSI Multilevel In-
terconnection Conference, Santa
Clara, CA. Dr Thomas E Wade,
College of Engineering, University
of South Florida, 4202 Fowler Ave,
Tampa, FL 33620. Phone (813) 974-
3786. FAX (813) 974-5094. June
2t0 3.
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BUT YOU
MAY SEE [T
DIFFERENTLY.

. Look at it this way;
- The first thing you'll see is a
- flat-out screaming data mover.
e Namely, Motorola’s 68340
Integrated Processor with DMA. The first and
only processor with the performance to meet
the high speed data handling needs of next
generation applications.

Applications like future Compact Disc-
Interactive multimedia machines. Or applica-
tions like yours. Say, for instance, optical drives,
laser printers, hand-held computers, telecom-
munication switches and line cards, workstation
11O processors, servers, terminals, robotics
or that hot new project only you know about.

A closer look at the 68340 will reveal a
32-bit integrated processor built on a 68020
foundation with a host of pertinent peripherals
on-chip. Foremost among these is a two
channel DMA (direct memory access) controller
that delivers a sustained data transfer rate of

33 megabytes per second. Imagine for amoment
what you could do with that.

Also on the chip are a pair of serial I[/O
channels, a couple of timers and a whole bunch
of glue logic you won't have to add elsewhere.
And, of course, you get all that power in one

tidy little package. 1

Speaking of POWeT, ||1mer| sova || ooon
the 68340 doesn't use e ¥
much at all. In fact, its oMoy s
low power consumption
and standby mode
make it perfect for a
wide variety of battery-powered applications.

But then again, as the highest performance
data mover you'll see anywhere, the 68340
is perfect for a whole lot of applications.

Including yours. So call Motorola at
1-800-845-MOTO for a free sample’ Or contact
your Motorola Semiconductor Sales Office.

You'll like what you see.

CPU32
68020-Based
Processing Unit

Glue
Logic

68340 Integrated Processor with DMA

@ MOTOROLA

*Limited quantities available. All brand and product names appearing in this ad are register
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ed trademarks or trademarks of their respective holders. © 1992 Motorola, Inc.
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LAST SEPTEMBER, 89 MILLION PEOPLE
DESPERATELY WANTED A DEMONSTRATION OF

OUR FINEST LOGIC ANALYZER.
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Only one logic analyzer could have brought the most crippling communications failure in U.S. history to a swift conclusion.
The new DAS/SE from Tektronix. With 200 MHz synchronous clocking, thousands of cycles of memory depth, and literally

hundreds of channels, the DAS/SE is without question the fastest and most powerful logic analyzer around. And with 11

different stimulus & acquisition modules, it can be configured to solve any of your digital debug

problems. For a personal demonstration, call Tektronix today and ask about the DAS/SE. The logic

analyzer that could very well prevent another banner year. TMK T0 TEN/1-800-426-2200 EXT. 73

Tektronix

Test and Measurement

57W-188398 Copyright © 1992, Tektronix, Inc

All product names, brands, and trademarks are trademarks of
their respective owners. Newspaper headlines are simulated
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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
1991, 1990, 1988, 1983, 1981

EDN-EDITORIAL

DSP—Transform your world

Although digital signal processors or
DSP chips have only been available for
a decade, they're being used in more
and more applications. To many engi-
neers, DSP is still black magic. For ex-
ample, at first glance it’s difficult to un-
derstand how a series of multiplication
and addition instructions can be made
to “filter” or transform a signal.

While the IEEE has been sponsoring
the International Conference on Acous-
tics, Speech, and Signal Processing (IC-
ASSP) for many years, there hasn’t
been a good forum for those designers
who wanted to know more about the
practical aspects of signal processing.
Luckily, the DSP scene is changing.
EDN, in conjunction with Reed Exhibi-
tions (a part of our parent company),
has been putting together a DSP confer-
ence meant for potential DSP users and
designers who have just started to use
DSP products. In short, the conference
concentrates on the practical aspects of
DSP. You'll learn more about what’s go-
ing on in DSP, about new products, and
about how others have solved the DSP-
related problems you may be facing.

Although the conference goes by a
long-winded name, The International
Conference on Digital Signal Processing
Applications and Technology, we’ve
nicknamed it DSPx. It’s set for October
14 to 16, 1992, in the San Jose Conven-
tion Center in San Jose, CA. The techni-
cal sessions will explore how DSP is be-
ing used in fields of computers, commu-
nications, consumer and automotive
products, industrial and medical areas,

and in military and aerospace projects.
You’ll get more than an overview.
Speakers will tell you about their appli-
cations, what they did, and how they
did it. You'll get details that will help
you design DSP-based circuits, soft-
ware, and products.

In addition, you’ll have the opportu-
nity to meet and talk with representa-
tives from most DSP-related companies.
Whether they supply chips, boards, sys-
tems, or software, companies will ex-
hibit their wares at DSPx. We're also
setting aside time for short manufacturer
presentations on new products and tech-
nologies. If you're a designer or a man-
ager who is using, or who anticipates
using DSP, make plans to be in San Jose
in October for the DSPx gathering.

I am actively soliciting papers for all
the sessions. The conference committee
has appointed session administrators,
and I'll forward your proposals to them.
The main point is that papers can’t be
product pitches or descriptions. Instead,
they must talk about DSP applications,
and they must give attendees informa-
tion they can use. If you're interested
in presenting a 20-minute talk or in at-
tending, you can drop me a note by FAX
or by MCI (EDNTITUS), and I'll send
you information. You can also send re-
quests to DSPx, Reed Exhibitions, 999
Summer St, Stamford, CT 06905 USA.
Phone (203) 352-8367, FAX (203) 964-
0176. If you're interested in introducing
a new DSP-related product, I'd like to
hear from you, too. You should submit
entries by June 1, 1992.

bz

Send me your comments via FAX at (617) 558-4470, or on the EDN Bulletin Board System
at (617) 5568-4241 300/1200/2400, 8,N,1; on 9600-bps modems try (617) 558-4580, 4582, or 4398.
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THE JITTERS.

receivers, optical attenuators, and optical and metallic time-domain reflectometers.
High-performance equipment for everyone from design engineers to field service technicians.
So to make sure your customers are getting all the right messages, talk to Tek today. We promise, we'l do

everything we can to help you keep the lines of communication open. TALK TO TEK/1-800-426-2200

Tektronix

,//Tesl and Measurement
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Low Delays.

High-Speed 7.5ns CMOS PAL Devices. and clock-to-out times available. Both come
There's nothing we hate more than delays.  in PLCC and DIP varieties. All on state-of-the-art
That's why we developed high speed CMOS  submicron EE CMOS.

PAL devices that no one can beat—our High-Volume, High-Speed Delivery.

CMOS 7.5ns 16V8H-7 and 10ns 22VIOH-10 Again, there's nothing we hate more than

PAL devices. delays. You can get huge volumes of our new
In fact, nobody even comes close to our CMOS PAL devices now.

in-system performance, with the fastest set-up And they're on the shelf at your local dis-
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No Delays.

0

Advanced Micro Devices

-

tributor, too. So you can get the quantity and Because at AMD, we don't believe in long
speed you need, whenever you need them. delays either.

What more can you expect from the com-
pany that sells more programmable logic ‘l

than all of its competitors combined?

So pick up the phone and place your Advanced Micro Devices

order tOday, or call 1-800-222-9323 for more o Thompson Place, PO. Box 3453, Sunnyvale, CA 94088 © 1991 Advanced Micro Devices, Inc

. . PAL is a registered trademark of Advanced Micro Devices. All brand or product names
n fOrmatlon . mentioned are trademarks or registeréd trademarks of their respective holders.
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KEPCO
3601080 WATT
MAT POWER
SUPPLIES ARE
PROGRAMMABLE
WITH YOUR
MOUSE.

Other power supplies
have knobs or keypads.

Kepco’s “MAT” lets you
use your mouse...

POINT..CLICK..SET

Kepco's MAT power supplies
implement LabWindows.(

The interactive screen lets you
use your mouse to set voltage
and current and even open and
close load and polarity relays.
Kepco's MAT power supplies
report back their actual voltage,
current and status.

Use the IEEE-488 bus or
communicate directly between
your PC and power supply over

a 2-wire telephone-like serial bus.

With Kepco’s LabWindows
driver, your mouse becomes a
REAL power tool able to control
thousands of watts with a
single click.

(M abWindows © National Instruments

Instrumentation
and Bench

Switching a-c to d-c
and d-c to d-c

2

Bar

e

Lo
)
-
Y
——
-

146-1785 146-1760
Call/fax/write to Dept. MRM-12 for any of our cata/ogs

Kepco, Inc.,

131-38 Sanford Avenue, Flushing, NY 11352 USA e Tel: (718) 461-7000 e Fax: (718) 767-1102 e Easylink (TWX): 710-582-2631
Eastern Region: 131-38 Sanford Avenue, Flushing, NY 11352 USA e Tel: (718) 461-7000 e Fax: (718) 767-1102 e Easylink (TWX): 710-582-2631
Western Region: 800 West Airport Freeway, Suite 320 LB 6018, Irving, TX 75062 USA e Tel: (214) 579-7746 e Fax: (214) 579-4608

Kepco Europe, Ltd., London, England: Salamander Quay West, Park Lane, Harefield, Middlesex UB9 6NZ e Tel: + 44 895 825046 e Fax: + 44 895 825045

ON ¢

REVERSED
POLARLTY

CURRENT
3
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SET CURRENT

miceEn @

TRIGGER SPEED
[els]
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SET UOLTAGE

FAULT

CHANNEL STATUS MONITOR

o]

LabWindows runs on 386 DOS-based computers with a VGA display and, of course, a mouse.
We have drivers for all of the SN digital interfaces, type MAT power supplies and the low-voltage
BOP series bipolar power supplies. The PC can drive the power supplies via the IEEE-488 bus
using Kepco's model TMA 488-27 interface to fan out from one GPIB address to as many as 27
power supplies, or the PC can drive the power supplies directly via an internal half-card called
TMA PC-27. The BOP require the plug-in interface card, BIT TMA-27.

ECTRO/92

SEE OUR PAGES IN VOLUME D eem

KEPCO BOOTH 4503

QKEPCD

—= THE POWER SUPPLIER "
SINCE 1946

4505
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Introducing

the only linears approved
to meet IEC 950

and Level B EMI.

CONDOR’S NEW INTERNATIONAL

PLUS LINEAR D.C. POWER SUPPLIES

MEET TOMORROW’S TOUGH
STANDARDS TODAY!

Our International Plus linears offer you
performance, price and one more important
feature: the agency approvals you need for
the 90’s, including IEC 950 and VDE 0871
level B EMI. And Condor has more approved
linears in stock than anyone in the industry
(including more than 30 models in IEC 601
medical versions).

International Plus linears have what you're
looking for:

* 115 models (single and multi-output)

* 7 power levels — 3 to 288W

* Worldwide AC input ranges

* OVP on all 5V outputs

64 = EDN May 7, 1992

* Hermetically sealed power transistors

* MTBF 200,000+ hours per Mil Hndbk
217E

® 2-hour burn-in with cycling (8 hours on
medicals)

* Computerized testing (data sheets
furnished)

* 3-year warranty — longest in the industry

¢ 30-day FREE evaluation (call us for
samples)

If you need world class performance, quick
turnaround, competitive pricing and full
agency approvals, call Condor — the leader
in linear D.C. power supplies.

CIRCLE NO. 54

Call for our &
FREE catalogs!

* 300+ power supplies

e Standard and medical

® Switchers and linears

* Open frame and enclosed
¢ Custom capability

==CONDOR

Condor Inc. D.C. Power Supplies
2311 Statham Parkway

Oxnard, CA 93033 (805) 486-4565
CALL TOLL-FREE:

1-800-235-5929 (outside CA)

FAX: (805) 487-8911



A signal source
that uses digital
technology and
includes libraries
of predefined
functions can
make short work
of specifying
waveforms.

EDN-TECHNOLOGY UPDATE

Generators take
the hassle out of
defining waveforms

DAN STRASSBERG, Technical Editor

Signal sources that produce predefined
as well as user-defined functions are
making waves in the once-stodgy wave-
form-generation field. These instru-
ments are a step beyond first-generation
arbitrary-waveform generators (ARBs).
First-generation ARBs sometimes
aren’t especially easy to use. But by now
they’re old hat to many EEs, and most
of them do provide nearly all of the flexi-
bility you ever could want. They use
D/A-converter technology, but they're
not just DACs under another name.
(See box “You need more than a DAC
to build an ARB.”)

The problem that many users had
with first-generation ARBs was getting
the instruments to pro-
duce common signals
(waveforms) without hav-
ing to go through the
time-consuming step of
waveform definition. Re-
gardless of how cleverly
vendors designed the
waveform-definition soft-
ware used with ARBs, or
how well ARBs’ built-in
waveform-generation fea-
tures worked, users who
merely wanted common
signals balked at getting
involved with any proc-
ess more complex than
pushing a few buttons or
setting a few switches.

Through such tech-
niques as using function
libraries, instruments
based on ARB technology
now make obtaining basic
waveforms simple. In
most cases, they achieve

this simplicity without sacrificing the
ability to produce user-defined and cus-
tomized waveforms. In several cases,
the generators use local intelligence—
even DSP pPs—to synthesize the wave-
forms from data stored as algorithms.
Algorithmic storage uses much less
memory than point-by-point storage.
Compared with classic analog function
generators, units based on digital tech-
nology are more flexible: the repertoires
of most go well beyond analog genera-
tors’ standard menu of sine, square,
ramp, triangle, and sawtooth waves.
With most digital units, you can combine
library waveforms to create custom sig-
nals, instead of having to define them

Emphasizing the importance of waveform generation’s long tradi-
tion is this montage of the panel of Hewlett-Packard’s 8904A
overlaying a photo of the company’s venerable 200CD. The 200CD,
a sine-wave oscillator, is a close descendent of Bill Hewlett's
1939 original 200A.
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WAVEFORM GENERATORS

from scratch. Also, the digital units’
outputs are more stable and predict-
able than those of typical analog
generators. Most analog generators
derive their timebases from RC os-
cillators, whereas most digital units
have crystal timebases. Some digital
units develop their output frequen-
cies from the timebase via direct
digital (frequency) synthesis (DDS).

DDS helps to make waves

Direct digital synthesis is at the
heart of several instruments listed
in Table 1. Some vendors refer to
these DDS-based generators as

function synthesizers. Although
some function synthesizers lack the
custom-waveform-generation capa-
bilities of ARB-based units, DDS
provides a long list of benefits, in-
cluding the abilities to set frequen-
cies with many digits of precision;
change frequencies rapidly; and
provide phase continuity when the
frequency changes. (That is, the
generators introduce no disconti-
nuities in supposedly continuous
waveforms.)

In this era of ASICs, companies
that use DDS see little, if any,
downside in the technology. Stan-

ford Research Systems’ Dave Kruse
says flatly that in a very short time,
all waveform generators, except
possibly some low-cost models used
in education and field-service, will
use DDS.

Stanford’s original DS345 proto-
type, built from discrete compo-
nents, occupied a densely packed
11 X 14-in. pc board. However, in
less than a year, the firm reduced
the design to one CMOS ASIC that
consumes a small fraction of the dis-
crete design’s power and space and
runs at higher frequencies. Imple-
menting DDS via ASIC technology

You need more than a DAC to build an ARB

Any D/A converter can generate a signal that is an
arbitrary function of time; all you have to do is supply
the DAC with the correct data at periodic intervals.
Indeed, if you are designing a product whose operation
depends on synthesizing waveforms, but whose main
purpose is something else, a single DAC will probably
generate the waveforms quite satisfactorily. But func-
tion-generator instruments must serve a range of appli-
cations; the simplest possible implementations can't
meet the expectations of many users.

A general-purpose generator needs several features
not found in straightforward DACs. General-purpose
generators must produce waveforms of varying ampli-
tude. To be sure, a generator can vary the amplitude
of a DAC's output by scaling the DAC's digital inputs,
but at low-output amplitudes this approach uses only
a small portion of the DAC's dynamic range. The result
is that the DAC's fixed quantization error of 2 LSB (the
least-significant-bit weight) becomes a large percent-
age of the output-signal amplitude, and the signal-to-
noise ratio deteriorates. One solution is to add a sec-
ond DAC—a multiplying DAC—to scale the output.

Adding such a multiplying DAC (or gain DAC) also
provides a convenient place to intfroduce a signal that
modulates the amplitude of the output waveform. Some
generators assign the gain-control and amplitude-
modulation functions to separate multiplying DACs,
however. Note that if a multiplying DAC performs the
modulation, the generator won't accept externally gen-
erated modulating signals in analog form. Moreover,
to see the modulating waveform as something other
than the envelope of a modulated carrier, you must
set the main DAC to produce dc.

If the output waveform must ride on a programmable
dc baseline level, single-DAC designs can experience
a dynamic-range problem similar to the one found in
generators that use one DAC for both waveform synthe-
sis and gain control. The values that represent the wave-
form at the DAC input can include a quantity corre-
sponding to the baseline. However, such numeric offsets
reduce the portion of the DAC’s dynamic range usable
for representing the waveform. A more flexible approach
uses an offset DAC whose output sums with the output
of the waveform DAC (or the output of the waveform
DAC multiplied by a scale factor set by the gain DAC).

Here a DAC, there a DAC, everywhere a DAC

So a single-channel waveform generator can include
four DACs, one for generating the output waveform,
one to perform amplitude modulation, and one each
to control the gain and to provide a dc offset. But the
number of DACs doesn't tell the whole story about
signal generators’ DAC requirements. Obtaining arti-
fact-free waveforms requires special care, particularly
to remove glitches from the outputs of the DACs that
generate the output waveform and that introduce modu-
lation. The sources of these glitches or transients include
time skew among the DACs’ several bit inputs and cou-
pling of logic-level signals through the capacitance of the
DACs' bit switches. The remedies range from using double-
rank registers for correcting time skew among the DACs’
digital inputs to using specialized sample-and-hold cir-
cuits (deglitchers) to smooth the DAC output transitions.

Unlike the majority of component-level DACs, most
general-purpose waveform generators can drive rea-
sonably heavy loads. Typical specifications are + 5V
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permits small size, low cost, and low
power that are very attractive for
waveform generators. Kruse says
the question now is not whether
competing companies that aren’t us-
ing DDS will make the switch, but
when they will do so.

Analogic, which also uses DDS,
in its 2030 and 2030A, has found
some ways to refine the already ele- Y
gant DDS technique. At high fre-
quencies, close to the clock fre-
quency, DDS runs into limitations
on the resolution of frequency ad-
justments. To overcome these limi-
tations, the Analogic generators

WAVETEK

./

Attractive styling, relatively simple panels, and displays with graphics capability character-
ize the look of many of today’s waveform generators. This one is Wavetek’s 295, a unit
with a 50-MHz data rate and as many as four channels. The generator stores waveform
definitions in nonvolatile memory.

FILTER-
. AR ATTENUATOR | [[oFFseT Ja el
A i S REGISTER
PROGRAM | &,| PROGRAM T CHANNEL
COUNTER MEMORY l | B POWER ]
SUM FILTERS AMP OUTPUT
MEMORY 1 DAG #1
MODE MICRO-
b R WAVEFORM | WAVEFORM FILTERS CHA’;NEL
MEMORY 2 ”| _DAC#2 f OUTPUT
FREQUENCY t ks
SYNTHESIZER ATTENUATOR | | OFFSET DATA OUT
AND CLOCK l DAC 2 l I DAC 2 I CHANNEL 1
DIVIDER > Dé:\?ERS 12 pATA OUT
s CHANNEL 2
EXTEHNAL_T | ER. —> SYNC OUT
CLOCK |— DATA CLOCK OUT

Fig A—This 2-channel generator, Signatec’s AWG502, fits on a single ISA bus board. Note the use of waveform, attenuation,
and offset DACs for each channel. Also note the programmable- cut-off-frequency lowpass filters and power amplifiers for each
channel.

into 50Q2 and =+ 10V into an open circuit. Those specifi-
cations translate to a maximum output current of 100
mA. Therefore, in addition to all of the other compo-
nents that make up the instrument—the several DACs
mentioned already; the memory; the oscillator; the mi-
croprocessor(s) and other digital circuits; the power
“supply; the front panel; and the panel interface—a
general-purpose function generator includes one or
more output amplifiers. And each of these amplifiers
can have its own gain and offset DACs.

Fig A shows the block diagram of the Signatec
AWGS502, 2-channel ISA bus waveform generator
board, a commercial product that uses most of the
techniques discussed in this box. (The AWG 502 has
no modulation DAC.) Don't assume, however, that all
of the generators in Table 1 have basically similar
architectures—they don't; the products use many dif-
ferent circuit approaches.

Note the AWGS502's switchable-frequency lowpass
filters. Although these 3-pole filters may prove inade-
quate for converting square waves into high-quality sine
waves, some vendors (Stanford Research,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>