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MB86220 DSP Emulation Processor
for Engineering Development

CG2600AV 1.8 1 2600 Gaté
CMOS Gate Array

GMICRO 32-bit Microprocessor
“Super CISC” ' "
1.5 u 12K Gate
CMOS Gate Array
with 152 1/0

Self-Timed RAM, IK x 4 4 24-bit Floating-Point General Purpose DSP
Latchcd“lnpul. Latched Output s 1.2 11 CMOS 80 Pin Flat Package
28 Pin Side-Brazed Package

High Density IMb, 200ns
128K x 8 EPROM Ceramic ,../

4Mb DRAM o
300 MIL Wide, SOJ Package

4 ;Z‘gésg / ) .
= ‘4= Ultra High Speed ECL
2-Input, D-Flip-flop

(3.0 GHz typical )

1.2 2 CMOS Sea-of-Gates -
with RAM 75K Gate Equivalent
401 Pin PGA, Cavity Down

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

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

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

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

FUJITSU Integrated Circuits Division :

R o 3545 North First Street, San Jose, CA 95134-1804. 1-800/642-7616.

Every step of the way ™

CIRCLE NO 1 © 1989, Fujitsu Microelectronics, Inc.



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

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

12K BiCMOS Gate Array
with Cooling Tower

Ultra High Speed ECL
(1.5 GHz typical )

24-bit Floating-Point General Purpose DSP

1.2 1 CMOS 135-PGA SCSI Protocol Controller

with On-Chip Drivers,
48 Pin Plastic Flat Pack

N 64K x 4 DRAM
7Zig Zag Package

Enhanced 6845 CRT Controller %
Fujitsu Part No. MB89321

Getting ahead is always easier when you have the support of your family.

Which is precisely why the Fujitsu Microelectronics family of ASIC and standard
memory products gives you all the support you need every step of the way.

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

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

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

And products that include high-speed ECL and BiCMOS arrays. CMOS sea-of-
gates devices with over 100,000 gates. As well as standard cell capability to support
up to 60,000 gates.
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(F INDUSTRIAL GOMPUTERS

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

Software

for fast development and demanding applications

All Ziatech computers, from the board to the system level, offer the
PC-compatible software support crucial to quick product development

and on-line application needs. This support includes operating systems

(PC DOS, VRTX), development tools (PC-Assisted Virtual System Console),
netwaorking software (ViaNet, NETBIOS), device drivers and monitoring and
control packages.

Modularity

for easy configuration and expansion

Our computers are designed for straightforward configuration and expansion.
Multiprocessing, mass storage, expanded memory, industrial 1/0, video

and networking capabilities can be added quickly with minimal

system reconfiguration.

Ruggedness
for reliability in harsh environments

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

Liatech Quality and Support
for your application’s success

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

Call Today

<~“B05/541-0488 "
“For Tree Tieratiré providing more details on Ziatech’s line of
extraordinary industrial computers, call Ziatech today.

=|lzATECH

CORPORATION

Corporate Headquarters

3433 Roberto Court

San Luis Obispo, California 93401 USA
ITT Telex 4992316

FAX (805)541-5088

Telephone (805) 541-0488

© Copyright 1989 by Ziatech Corporation. All rights reserved. s
Product names of other companies may be trademarks of those companies. Cll’Cle No. 101
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P Sl
Cost Control.
Quality Control.

Total control is what you get with Sealed package
Bourns® Model 50 sealed panel g:alg‘ns(";‘\’,';:[’ ble)
controls.

The new Model 50 will help you
control manufacturing costs by
eliminating the extra processing
expenses normally associated with
unsealed panel controls. Because the
Model 50 series is designed to
withstand harsh soldering and
boardwashing environments, you can:

- eliminate costly hand soldering

- reduce secondary routing and

handling of board assemblies

The Model 50 also gives you better ,
quality control. By eliminating hand fxr
processing you get: ‘

- improved consistency and

reliability of solder joints

PC pin (.100" and .200"

centers) or solder
/ lug terminals

PCB mounting
bracket available

- reduced potential for board -
SRR Small package
contamination and damage size
- lower repair and replacement
) Metal shaft and
Find out more about the sealed bushing

panel controls that give you total
control. Call your local Bourns
distributor today.

THERE'S STILL NO EQUIVALENT

Bourns, Inc., 1200 C Avenue, C 92507;

(714) 781-5500; European Headquarters: Zugerstrasse 74, 6340 Baar,
Switzerland: 042-333333; Benelux: 070-874400; France: 01-40033604;
Germany: 0711-22930; Ireland: 021-357001; United Kingdom: 0276-692392;
Asia Pacific Headquarters: 1401 Citicorp Centre, 14th Floor, 18 Whitfield Road,
Hong Kong: (852) 5-702171; Singapore: (65) 339-3331; Korea: (82) 556-3619;
Japan Headquarters: 2nd Floor, Time 24 Building, #35 Tansu-cho, Shinijukuku,
Tokyo, 162, Japan: (03) 260-1411

COPYRIGHT@ 1989, BOURNS, INC. 7/89 Circle No. 102



If you can use these simple tools,

you can create any waveform.

The Model 75 Arbitrary
Waveform/Function
Generator lets you create
and edit waveforms which
it reproduces with digital
precision. It’s easy to do,
because you use a thumb-
tack and rubberband editing
system to stretch and shape
the waveform on the x-y
axis while you watch the
results on your oscilloscope.

No other arbitrary
generator lets you design waveforms
from the front panel this way.

You can also download and
modify computer-generated

Circle 105 for Literature

© Copyright 1988 Wavetek Corporation Circle 106 for Demonstration

waveforms. Or use one of the nine
built-in functions. The Model 75
memory provides a grid of 8,000
horizontal and 4,000 vertical
points for reproducing signals with
amazing purity.
You can see that Model 75 is
the wave of the future.
And at less than $3,000,
it's affordable now!
For literature or a
hands-on demonstration
of Model 75, call
(619) 279-2200.

WAVETEK




Whodrives
Power Mosiets faster;
at lower power,
forless?

The General does.

Silicon Generals new line of dual high speed
drivers do the job of driving power MOSFETS better
than anything else on the market today.

Against 3 out of 4 competitors, the new SG1626/
SG3626 operates 1.5 to 3 times faster.

Versus the long time industry standard, the
SG1626/SG3626 dissipates only half the power at similar
switching times.

Compared to another competitor, the SG1626
is 50 percent faster on 2 critical parameters, TPLH
(turn-on-delay) and TTHL (turn-off fall time).

Our prices are low. It’s more than a tad unlikely
anyone will beat them.

4

Ideal for switching power supplies and motor control.

The SG1626/SG3626 is a dual inverting driver
ideally suited to drive power MOSFETs and other appli-
cations calling for the conversion of digital input signals
to high speed outputs to drive large capacitive loads. A
non-inverting version, the S(G1644/3644, is also available.

These devices use high voltage schottky logic to
convert TTL signals to high speed outputs up to 18
volts. Totem pole outputs have 3.0 amperes peak current
capability so they can drive 2500 picofarad loads in less
than 40 nanoseconds.

Pin for pin compatible.

The SG1626 is pin for pin compatible with
National’s DS0026, Motorolas MMHO0026, Teledyne’s
TSC426 and Intersil’s ICL7667.

Call us for samples and data.

Several packages are available including 8 pin
plastic, cerdip, ceramic, TO-99, TO-66 and 16 pin
batwing. Best temperature range is -55°C to 125°C.
Other parts operate from -25° C to 85°C and 0°C
to 70°C.

To arrange shipment of sample quantities and/or
receive full technical information, please address Silicon
General, Inc., Semiconductor Group, 11861 Western
Avenue, Garden Grove, California 92641. Telephone
(714) 898-8121. TWX: 910-596-1804. FAX (714) 893-2570.

CIRCLE NO 2

EDN August 3, 1989



Magazine
Edition
Volume 34, Number 16 August 3, 1989

ELECTRONIC TECHNOLOGY FOR ENGINEERS AND ENGINEERING MANAGERS

SPECIAL REPORT

High-resolution A /D converters 102

Higher-resolution A/D converters are challenging
designers to create systems that take advantage of the
ADCs’ increased performance.—Anne Watson Swager,
Associate Editor

DESIGN FEATURES

Troubleshooting analog circuits 127
Part 6

Continuing the previous 5-part series on troubleshooting
passive parts, this article from the prolific pen of Bob Pease

On the cover: No matter which way you
turn, you can find a suitable high- 3 A
resolution A/D converter for your presents the opening salvo of a 7-part series on

specific need. See the Special Report, troubleshooting active components. Bob begins with the

beginning on pg 102. (Photo courtesy

Aot Cire) simple stuff: diodes and rectifiers, optically coupled devices,

solar cells, and batteries. Subsequent articles will expose
the mysteries of more complex active devices.
—Robert A Pease, National Semiconductor Corp

Icon lets software tools 145
perform special tasks

If you must analyze numeric data that’s already organized
as tables or sets, or analyze textual data that entails unusual
kinds of pattern matching, positional analysis, or sorting,
you'll have a difficult time finding any off-the-shelf software
tool that does exactly what you want. In that case, you can
use the Icon language to build your own special-purpose
tool.—Sandra L Wightman, Allied Signals Companies

Continued on page 7
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~ Raw Speed.

" The world’s fastest CMOS PLDs
are the keys to your high performance design.

Theleader in CMOS PLDs has
done it again. Lattice’s new 10ns

GAL16V8A and GAL20V8A devices
are the fastest on the track. With
power consumption only one-fourth
to one-half that of blpolar PLDs.

If you need higher functional
integration, test drive our 15ns
GAL22V10. It's the fastest user-
programmable 22V10 available.

Asif our superior speed/power
product were not enough, our univer-
sal GAL® architecture makes conven-

C
< of Advanced Micr

tional PAL® devices—and huge
inventories—obsolete. The 16V8A
and 20V8A can replace 42 standard
PAL devices.

Best of all, you know you've got a
winner before you ever use a Lattice
GAL device. Our proprietary electri-
cally erasable CMOS (E2*CMOS™)
process lets us repeatedly test every
characteristic before we ship the part.
Which means 100% programming
yields. Less board rework. And better
system reliability.

Inventors of the E?

Circle 103 for Literature

Circle 104 for Employment Information

Make sure your high-performance
design has all the right parts. Get the
fastest CMOS PLDs available. Only
from Lattice, the leader in CMOS
PLDs.

Lattice

S‘emi( ondc 1()1'

/()I[)()I ation™
5555 N.E. Moore Ct. » Hillsboro, OR 97124

JMOS PLD™

Copyright ©1989, Lattice Semiconductor Corporation
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You can transform a PC into a low-cost
image-processing system that provides
many of the same capabilities as does
an expensive, mainframe-based
imaging workstation (pg 81).

EDN magazine
now offers
Express Request,
a convenient way
to retrieve product
information by
phone. Sce the
Reader Service
Card 1in the front
for details on how
to use this free

SCry ]LL.
tl

Expres5| 1
Reques

TECHNOLOGY UPDATES

Fast disk data rates 65
spur IPI acceptance

Although it’s some two years later than many industry
experts predicted, the Intelligent Peripheral Interface (IPI)
will be this year’s interface of choice for high-performance
I/0 subsystems. —Maury Wright, Regional Editor

PCs become low-cost 81
imaging systems

No longer are the fields of image-processing and image-
analysis strictly the domain of expensive dedicated systems.
New software and hardware products let you put together

a sophisticated PC-based image-processing system for less
than $15,000.—J D Mosley, Regional Editor

PRODUCT UPDATES

256k-bit static RAM 95
Analog/digital array 96

DESIGN IDEAS

Quadrature oscillator locks to reference 153
Generator rumbles at low frequencies 154

Continued on page 9
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Analog CAE Solutions-
from picoseconds to GHz

™ 1 °
o — o] EEsof has the high-frequenc

SPECOUT
TNt
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analog CAE tools you need today—
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287
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hardware of tomorrow!

System
Simulation

Device

Characterization

iSueep 2:RFrsh Tolog 4
lfelp 2-Exit _3-Prmdn 4-Pent

Time-Domain
Simulation

Call us today for details

on the wide range of
high-frequency analog tools
manufactured by EEsof.

Our software is supported on
most popular CAE computers and
workstations, including those from Nonlinear
Apollo, SUN, HP, and DEC and also Simlation
IBM DOS and OS/2 compatibles.

Contact us at EEsof, Inc., 5795 Lindero Canyon Rd.,
Westlake Village, CA 91362. Phone: (818) 991-7530

FAX: (818) 991-7109

CIRCLE NO 3 Design Environment and Circuit Layout
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Its an
Analog

World.

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

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

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

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

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

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

For a brochure on the Mentor Graphics
analog world, dial this digital, toll-free
number: 1-800-547-7390.
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At AMD we've got all the basic that conforms to V.110. Adding a second

ISDN functions you need for a terminal voice channel is easy, too, with an extra
in a single device: The Am79C30A. codec filter.
Its got an S transceiver, a data link There's more to terminals than
controller and a codec filter. Everything great hardware,
for basic terminal applications. That's why we created AmLink3™
Then we give you lots of options development software.
for enhancing your terminal. If you want [t makes designing ISDN terminal
to add extra data channels, we've got applications easy for a change.
three protocol controllers. Two different AmLink3 is a full source code
controllers conform to V120 and a third implementation of Q931 and X.25. It has

12 EDN August 3, 1989




passed ATET and Nippon Telephone

compliancy testing so you know it's
reliable. And the Northern Telecom
version will be available soon.

You don't have to be terminally

nervous.

Before you
make a phone,
make acall.

ported peripheral devices for ISDN
protocol and transceiver functions all
designed to the IOM™2 standard. That
means they'll work together now and
in the future.

Find out more. Make your next

All these ISDN devices are partof  call to (800) 222-9323. And make your
a common chip set available from both next phone with AMD,

Siemens and AMD so you'll never be

caught short.

AMD has afam

EDN August 3, 1989

IOM is a trac
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AG. AmLink3isa

| Advanced Micro Devices 1
mtly sup- 901 Thompson Place, PO. Box 3453 Sunnyvale, CA 94088.

tradem

k of Advanced Micro Devices © 1989 Advanced Micro Devices, Ing
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At a time when supply 1s

scarce, were bringing the
new Samsung LCD drivers
to market in serious volume.

The kind of volume cattle
came in on huge drives

ross the West.

Which is as good news
now as it was back then.
Furthermore, they are the

fastest LCD drivers available

—with clock frequencies of 2
Mbhz, or five times the speed
of competing parts. We have

NEW SAMSUNG
'EM UP

THE FASTEST, MOST AVAILABLE

Device

KS0061Q1
KS0061Q2

KS0062Q

KS00820Q

LCD DRIVER LSls.

ge Application

Common 60 QFP  Character
& segment driver
Common 64 QFP  Character
& segment driver

80 QFP

80 QFP

100 OFP G

100 QFP Graphic

r & controller
Common driver
ent driver
ommon
& segment driver

Video LCD interface 80 QFP  Graphic



- both character- and graphic- ©  In addition to chips, we : 3725 No. First St., San Jose, |
- oriented devices, as well asa ' also have die available, for @ CA 95134-1708. |

combination driver and con- shipment in waffle pack. Well corral as many head |
. troller. And our KS0061Q1 @ Contact us today at 1-800- : as you need. ‘
. part s by far the smallest on : 423-8624, (408) 922-7754, or 4

. the market—so it'll save sig- . at LCD Driver Marketing, : | gﬁ?g}gg@l}l@v

- nificant board space. : Samsung Semiconductor Inc,, : © Samang Semicons
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Now, evaluation systems dedicated to




faster ASIC turnaround.

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

work right. Or showing you why

if they don't.

Performance you weren't
getting in verification
systems.

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

Simplicity that ATE
systems can’t match.

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

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

HEWLETT

(610] PACKARD

CIRCLE NO 8



This is why you should
RISC* it all.

The Motorola 88000
MICrOProcessor.

It's one awesome chip,
turbocharged by two
cache memory manage-
ment peripherals. And it’s
designed to make every-
thing from UNIX® multi-user
business systems to graphics
workstations to fault-
tolerant on-line transaction
processing systems several
times faster and more power-
ful than ever before.

For instance, at 25MHz,
the 88000 is as fast and
powerful as 21 MIPS and

9 million floating point
operations per second.

But that’s just for starters.
By 1991, we'll have an ECL
version running at a
blistering 100 MIPS.

What's more, you can
accomplish with three
Motorola chips what
would take up to 70 chips in
other RISC systems. And
you'll do it in less than
one-eighth the board space.

So it’s no surprise that
experts are hailing the 88000
as the definitive RISC solu-
tion. And the one that’s well
on its way to becoming the
industry standard.

*Reduced Instruction Set Computer: “Design environments shown above include Data General AViiON workstation, Tektronix DAS 9200 logic analyzer and target board with Macintosh II
for software development. ***Software Vendors: Absoft, Aitech, Applied Logic Systems, Diab, Franz, Green Hills/Oasys, Language Processors, Inc., MBP Software, Micro Focus, NKR Research, Silicon
Valley Software, Tadpole Technology, Telesoft, Translation Systems, Unisoft, Wollongong, Languages: ADA, BASIC, C**, C, COBOL, FORTRAN, LISP, Pascal, PLIM, Prolog, RPG-I,
All company and product names are trademarks or registered trademarks of their respective holders. © 1989, Motorola, Inc.
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This is why the 88000 established a Binary
is no risk at all. Compatibility Standard
It comes with a com- for the 88000 family, and
plete RISC design environ- has mobilized over 30

ment: assemblers, linkers, £ companies who are devel-

code simulators, com- oping UNIX application
pilers, emulators, logic software for 88000
analyzers and more’* machines. Word Perfect;
From companies like = Relational Technology
Green Hills7Oasys, Frame; Access—the list
HP’ Language Processors, keeps growing.
Inc’ and Tektronix; to So join the crowd.
name a few.”** Call or write for more
The 88000 also comes information on the 88000
with the full support of the and the companies behind
88open, a consortium of it. Motorola Inc., PO.Box
over 50 leading hardware 20912, Phoenix, AZ 85036.
and software vendors 1-800-441-2447
devoted to making the It's not only the greatest
88000 the RISC micropro- RISC YOU  Wincr fgyafsse
cessor standard. can take. It’s / Ao
The 88open has already the safest. A4

@ MOTOROLA

EDN August 3, 1989 21



Weve put CMOS

[f you're looking for the right LED
display solution, take a look at HP.
We've got a full line of low-power,
easy-to-use alphanumeric CMOS
displays.

All featuring an integrated on-board
CMOS IC. And all designed to pro-
vide you with a better way to meet
your display requirements.

Take our eight-character 5 x 7 smart
alphanumeric display, for example.
[t’s the industry’s only customizable
display. With up to 16 user-defin-
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ondisplay

able characters and the capability
to generate foreign characters,
special symbols and logos.

Or choose from four-character 5x 7

CMOS displays in all four LED colors.

Smart 16-segment displays with
built-in RAM, ASCII decoder and
LED drive circuitry. Which also
come in a drop-in 5 x 7 dot-matrix
upgrade.

And single-character red hexadeci-
mal displays with a4 x 7 dot-matrix
display.

CIRCLE NO 9

Best of all, they’re from HP. So you’re
always assured of HP’s commit-
ment to excellence in service, sup-
port and reliability.

For a free brochure describing our
full line of CMOS display solutions,
call 1-800-752-0900 ext. 233H.
And see how easy it is to shine.

There is a better way.

K

HEWLETT
PACKARD

CGOSHY)2
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NEWS BREAKS

EDITED BY JULIE ANNE SCHOFIELD

P CONFERENCE TO OFFER A LOOK AT THE FUTURE

The second annual Microprocessor Forum will offer a look at the future of uP
technology as well as a look at some of the new pPs slated for introduction later
this year and in 1990. Scheduled for September 21 to 22 at the Fairmont Hotel in
San Jose, CA, the conference will provide information about the decisions involved
in designing these new chips. In addition, designers from such companies as Sun
Microsystems, Silicon Graphics, Tektronix, and Data General will explain their com-
puter products and justify their choice of wPs. Subscribers to the Microprocessor
Report can register for $595; the registration fee for nonsubscribers is $795. For
more information, contact Michael Slater at (415) 494-2677 or reach him by FAX at
415-494-3718.—dJon Titus

MOTOROLA AND INTERMETRICS SIGN SOFTWARE-TOOL PACT

Motorola’s Microprocessor Products Group (Austin, TX, (612) 891-2030) and Inter-
metrics (Cambridge, MA, (617) 661-1840) have announced that Intermetrics will
supply a new version of its Intertools software for Motorola’s upcoming DSP9600R
digital-signal-processor chip. The Intertools package will comprise an optimizing C
compiler, an assembler, an XDB debugger, and a utilities library. The 9600R is a
3R-bit, IEEE-standard, floating-point DSP wP in the final stages of development. The
processor, an architectural superset of Motorola’s 24-bit, fixed-point 56001 DSP,
will be available in the fourth quarter of 1989; Intertools will be available in the
first quarter of 1990.—Anne Watson Swager

LOGIC ANALYZERS OFFER IN-CIRCUIT EMULATION FUNCTIONS

Tektronix’s (Portland, OR, (800) 245-2036) newest family of logic analyzers offers
more functions than do competitive products and for only slightly more money. The
Prism 3000 series, which begins at $8400, combines logic analysis with many of the
functions normally associated with in-circuit emulation. These analyzers can per-
form state analysis on systems clocked at 33 MHz, simultaneously handle timing
analysis at 200 MHz, devote 96 pins to a single pP, and accommodate multiprocessor
architectures. The Prism 3000 packaging is unusual, too: One unit resembles a stand-
alone analyzer; two others resemble desktop computers. Each unit accepts at least
one pP-family-specific application module.—Dan Strassberg

LOG AMP COMPRESSES DATA OVER A 50-dB DYNAMIC RANGE

The AD640 from Analog Devices (Norwood, MA, (617) 329-4700) is a fully calibrated
logarithmic amplifier with 850 dB of dynamic range for frequencies from dc to 120
MHz. The AD640 uses a successive-detection scheme to provide an output current
proportional to the logarithm of the input voltage. You can convert this output
current to a voltage by using internal resistors and an op amp. The AD640 has
many instrumentation applications and can provide wideband signal compression
for signals that are subsequently digitally processed. Such compression relieves the
burden on the other signal-processing components in a system. The amplifier is
available in R0-pin ceramic DIPs and LCCs and in versions specified for the —40 to
+85°C and —55 to + 125°C temperature ranges, over which the maximum specs are
guaranteed. The AD640 in a DIP and specified for the industrial temperature range
sells for $60 (100).—Anne Watson Swager
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NEWS BREAKS

CAD TOOLS UNDER DEVELOPMENT FOR GaAs ASICs

Seattle Silicon Corp (Bellevue, WA, (R06) 828-4422) and Gigabit Logic Inc (Newbury
Park, CA, (508) 499-0610) have formed an alliance to develop tools for gallium
arsenide ASICs. These GaAs CAD tools will share the design approach and interface
of Seattle Silicon’s ChipCrafter CMOS tools and will include user-configurable librar-
ies, logic synthesis, automatic place-and-route, timing analysis, and links to sche-
matic capture and simulation. With the toolset, you’ll be able to build gigahertz-
range ASICs that incorporate as many as 15,000 gates and feature low power con-
sumption and high radiation tolerance.—Michael C Markowitz

GRAPHICS BOARD PROVIDES 1024 X 768-PIXEL RESOLUTION

The ACT3 graphics board is designed for IBM PC/AT-compatible computers and
provides 1024 X 768-pixel resolution. Advanced Graphics Technology Inc (Taipei, Tai-
wan, FAX 886-2-564-1775) manufactures the $795 board, which uses an Hitachi
HD63484-8 graphics processor chip, 1M byte of dual-ported video RAM, and an
IDT75C458 RAMDAC as a color look-up table. The ACT3 also has a 64-MHz dot-clock
generator and interfaces with noninterlaced analog monitors with 50-kHz horizontal
and 60-Hz vertical synchronization frequencies. You can select 256 colors from a
palette of 16.7 million colors and use either a cross-haired or a box cursor. The
company supplies source listings for software drivers that draw circles, ellipses,
filled polygons, pies, and arcs.—dJohn Gallant.

QUAD-PORT MEMORY SOLVES TIMING AND SYNCH PROBLEMS

You can now use one multiport serial RAM to loosely couple as many as four
computers, thus solving the contention and arbitration problems that occur when
multiple computers try to exchange data. Using 4-way-access memory cells, the
DSR015 chip from Dallas Semiconductor (Dallas, TX, (R14) 450-0400) permits simulta-
neous message passing among four independent devices at transmission rates reach-
ing 4M bps. This CMOS IC routes data from a given channel to any of the chip’s four
storage centers, stores the data until the intended recipient is ready for it, distrib-
utes the data, and produces a signal when the message transfer is complete. Available
as either an 18-pin DIP or a small-outline package, the DSR015 sells for $6.25 (100).
—dJ D Mosley

CAD-TOOL VENDOR SIGNS VHDL-SIMULATION AGREEMENT

In a move to provide full IEEE 1076 VHDL simulation capability, Silicon Compiler
Systems (San Jose, CA, (408) 371-R900) has entered into an agreement with CAD
Language Systems Inc (Rockville, MD, (301) 424-9445) to integrate and remarket
CLSI’'s VHDL Tool Integration Platform (VTIP) with SCS’s Explorer Lsim simulator.
As part of this agreement, SCS will add VHDL capability to its existing proprietary
hardware description language (HDL), M. M has analog and digital simulation capabil-
ity, and as a result of the integration project, you’ll be able to include VHDL in both
pure-digital and mixed-signal designs. Explorer Lsim will directly compile VHDL
models into optimized binary code to eliminate any potential confusion that might
result from the translation of the VHDL source code to M. SCS will provide a VHDL
translator to protect whatever investment you might have made in M-coded li-
braries.—Michael C Markowitz
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MODERN ART

with a Twist

Digitize. Manipulate. Process and display. That's what imaging
system design has come to. And, it's your job. To design the
image processing system of tomomow. For a new breed of
modern artists in imaging, video special effects, medical
electronics and satellite mapping.

At TRW LSI Products, we've got your design in mind. Our
converters and image processing components provide com-
patible and cost-effective solutions for your design objectives.
We've got the fundamental functions, complex algorithms,
processing speeds and resolutions to meet your needs.

Digitizes Original Image
TDC1038: Low-power 1048 A/D, 8-bits, 20MSPS

TDC1048: Industry-standard A/D, 8-bits, 20MSPS
TDC1058: Low-cost A/D, 8-bits, 20MSPS

Manipulates New Image

TMC2301: Resampling Sequencer, 12-bits/side 2D,
15, 18 and 20MHz

TMC2302: Imaging Engine, 24-bits/side 3D, 40MHz

Processes New Image

TMC2208: Fixed Pt. Mult/Accum., 8<8-bits, 26MHz
TMC2246: Image Filter, 10X 11X4-bits, 40MHz
TMC2249: Video Mixer, 12X12X2-bits, 30MHz
TMC2250: Matrix Multiplier, 10<12x9-bits, 40MHz
TMC3211: Integer Divider, 32-bit, 20MHz

- g P Displays Manipulated and Processed Image
o . TRW LSI Products TDC1018: DA B-bits, 125 and 200MHz

Bringing the worlds TDC1318:  D/A, Triple 8-bit, 200MHz
of Data Acquisition TDC1012: /A, 12-bits, 20MHz
and DSP together. TDC1112:  D/A, 12-bits, 50MHz

Turn your next design into a work of art
with imaging solutions from TRW LSI Products.

TRW LSI Products Inc. In the Orient, phone:
P.0. Box 2472, La Jolla, CA 92038 Hong Kong, Tektron, 3.880629;
619.457.1000 Tokyo, Dia Semicon, 3.487.0386,

Teksel, 3.461.5311;
In Europe, phone: Taipei, Sea Union, 2.751.2062;
TRW LSI Products Inc. Seoul, M.S., 2.563.0901;
Munich, 089.7103.115; Singapore, Seamax, 65.747.6155;
Guildford (U.K.), 0483.302364 Australia, Email, 613.544.8244

' N A4

TRW LSI Products Inc.

©TRW Inc., 1989 - 712A0289
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rugged plug-in

amplifiers

0.5 10 1000MHZ o $43%....

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

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

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

voltage and current.

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

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

breakthrough.
FREQ.
RANGE GAIN MAX. NF DC PWR  PRICE
(MHz) dB OUT/PWRt dB 12v, $ ea
MODEL fLtofy min flatnesstt dBm (typ) mA (10-24)
MAN-1 0.5-500 28 10 8 4.5 60 1395
MAN-2 0.5-1000 19, 15 s 6.0 85 1585
MAN-1ILN  0.5-500 28 10 8 28 60 1595
OMAN-1HLN  10-500 10 08 15 3.7 70 15.95
*MAN-1AD 5500 16 05 6 7.2 85 2495
t1Midband 10f to f, /,+0.5dB 11dB Gain Compression ~ {Case Height 0.3 In.

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

finding new ways ...
setting higher standards

[JMini-Circuits

A Division of Scientific Components Corporation

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156
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dc to 3GHz

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

setting higher standards

« 5 section, 30dB per octave roll-off
« VSWR less than 1.7 (typ) [ Mini-Circuits

A Division of Scientific Components Corporation

« over 100 models, immediate deiivery P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934.4500
. meetS M“__STD_ZOZ Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156

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

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

Min. Pass Band (MHz) DC to ‘107‘ 22 32 48 | 60 l 98 l 140 ’ 190 ‘ 270 ‘ 400 ‘ 520 ‘ 580 | ool 780‘ 900
Max, 20dB Stop Frequency (MHz) 70 | 90 | 147 | 210 | 290 | 410 | 580 | 750 | 840 | 1000 | 1100 | 1340

Prices (ea.): Qty. (1-9) P $11.45, B $32.95, N $35 95 S $34.95

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

Pass Band (MHz) start,max. | 41| 90 | 133 | 185 | 225| 290 | 395 | 500 | 600 | 700 | 780 | 910 | 1000
o Banc (Mhz end, min. | 200 | 400 | 600 | 800 | 1200 | 1200 | 1600 | 1600 | 1600 | 1800 | 2000 | 2100 | 2200

Min. 20dB Stop Frequency (MHz) 261 551 95| 116 | 1501 190 | 290 | 365! 460 | 520 570 | 660 | 720

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

*prefix P for pins, B for BNC, N for Type N, S for SMA example: PLP-10.7 C105 REV. E
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Thjnk of it. Building the first laptop computer with the speed and graphics of a
high-end workstation. Now imagine taking it from design to manufacturing in
months, instead of years.

ASIC is the only way to do it. And LSI Logic is the only logical choice.

With an ASIC Design Methodology and in-depth support to help you design more
ASIC devices across the board: on-chip RISC microprocessors, logic, A/D conversion,
cache memory, everything.

It's what sets us apart from other ASIC companies: an end-to-end solution that
combines the highest quality development tools with state-of-the-art IC fabrication
technologies.

Like our Modular Design Environment™ software, with more than 400 complex
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ASIC
ACROSS
THE

building blocks containing accurate and fully functional timing models. You'll save
time and money by performing complete simulations of your whole system before
committing to silicon.

And our advanced technologies that can replace hundreds of standard devices
with a single ASIC device: 0.7-micron technologies with up to 200,000 useable gates;
Channel-Free™ array and cell-based architectures in CMOS or BiCMOS; integrated
RISC technologies; three-layer metal; and plastic packaging so advanced you can
specify up to 524 pins.

LSI Logic’s ASIC Design Methodology. It's more than just a practical approach to
system design. It's why we outperform other ASIC companies where it matters most.

Across the board.

I .OGIC

ACROSS THE BOARD
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Our new 396-pm backplane
you from mception

Teradyne’s VHSICon UHD"™ desians wil aigs et

A 8 sity and sophistication
supports you with a complete to even higher levels.
backplane interconnection , 2 SRS, ehenl

comes to interconnec-

system and thorough up-front ; = ions, youneed more
1 1 . : , than simple solutions.
applications assistance ns L
Today's advanced military/avionics applications are port. That's what you get with Teradyne’s VHSICon UHD
packed with complex electronics. And tomorrow’s (Ultra-High Density) backplane interconnection system.




\?@W

connector system supports
to mterception.

As the world’s leader in backplanes, Teradyne pro- press-fit contacts. And our cost-efficient modular archi-
vides up-front design assistance that helps you optimize tecture provides connector length flexibility as well as
high-speed signal transmission in your application. Plus options for fiber optics and coaxial contacts.

Teradyne’s VHSICon UHD gives you up to 396 contacts To learn more about how to interconnect your advanced
in the Standard Electronic Module (SEM) format, a technology, call Teradyne and see how VHSICon UHD
staggered 8-row contact grid for efficient backplane can support you.

trace routing, and surface-mount daughterboard Teradyne Connection Systems, Federal Systems
connectors. Group, 44 Simon Street, Nashua, NH 03060

Teradyne’s custom-engineered multilayer printed (603) 889-5156 = =)\\p Y4\ =
circuit backplanes contain high-reliability solderless ext. 374. I&M ,\ I I
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SIGNALS & NOISE

Free enterprise
is at stake
I enjoyed Jon Titus's editorial
“Manage innovation, not money” in
the February 16, 1989, issue of
EDN (pg 51). As a gray-haired en-
gineer and an investor, and a loyal
American, I was warmed by his
valid and conscientious alarm about
the state of innovation in the United
States. The creativity of men’s
minds has gone to the area of “suck-
ing value” from companies that to
a large extent have been built by
engineers. This “value-sucking”
process reflects itself in leveraged
buy-outs, acquisitions, mergers,
and sales of whole companies to the
enormous profit of individuals and
groups, and, of course, investors.

What is being tested here is not
whether people should resist in-
vesting in short-term value-suck-
ers, but whether people should be
more idealistic and limit their in-
vestments to long-term strategi-
cally planned companies. Alas, I
fear that the great American sys-
tem of total free enterprise is at
stake here, not a localized situation.
Long-term strategic planning is
done by every smart person in the
world—smart, yes, but rich, not
necessarily. Is it more important to
contribute to the growth of some-
thing through work and intrinsic
contribution, or is it more impor-
tant to suck value from the efforts
of those who did make intrinsic con-
tributions? That is the issue at
hand, and it is one that Americans
must think about seriously. We are
on the brink of serious disaster; we
are giving our country away by hav-
ing a weak currency; we are de-
stroying our industry by the value-
sucking endeavors of hot-shot
money men; we are destroying the
moral consciousness of our people
by rewarding people for the wrong
activity. That is one way of looking
at it.

Another way of looking at it is
that the free-enterprise system and

32

democracy are being tested. They
are being tested by the very greed
implicit in the system itself. If the
free democratic system is any good,
it will survive these incursions, as
people see what they are doing. One
implicit assumption behind the suc-
cess of these systems is moral integ-
rity. If it is lost, then we had noth-
ing anyway. It is a broad issue that
"I believe will be resolved by our
free-enterprise system. We will go
through new growing pains as we
suffer through the sale of our assets
and the loss of power, prestige, and
influence in the world.

Today, America is still a mecca
for the unfortunate, a symbol of
what fairness and decency can offer
all mankind. This is our great
strength, the moral fiber of our peo-
ple, and this will prevail over every
value-sucking activity. We have le-
gions of strategic-thinking compa-
nies, and they will survive and grow
in the environment of freedom.

J Van Horn
Wassenaar, The Netherlands

Low power shouldn’t be
confused with micropower
Peter Harold’s article, “Micropower
op amps hit new lows” (EDN, April
27, 1989, pg 117), was aimed at a
target that it all but missed. It con-
fused low power with micropower,
and as a result scattered its shots
at devices that lie outside the tar-
get. The generally accepted defini-
tion of micropower op amps in-
cludes op amps with a supply cur-
rent of 100 pA or less. These op
amps are intended to balance mini-
mum power consumption with
maximum achievable precision. The
article included op amps with a sup-
ply current as high as 500 pA; these
op amps are generally called “low
power” in the industry.

Had the article really restricted
itself to the accepted definition of
micropower and included real meas-

ures of precision, it would have of-
fered designers a useful comparison
among available devices.

Peter’s article, however, ignored
the usual definition and pinned
roses on devices such as the OP-97
(which, by the way, is not original
but a second source for Linear’s
LT1012 precision op amp, and in
any case is not a micropower de-
vice) and as-yet unavailable chop-
per-stabilized op amps that fall out-
side the article’s own definition of
micropower. As a result, the illus-
trations weren’t pertinent, and the
table ended up comparing apples
with anchovies.

Noise, a critical parameter for
precision, isn’t even mentioned in
the discussion or the table. Like-
wise, where pulldown resistors are
required, many of the devices listed
lose their micropower rating. The
LT1078/9 and LT1178/9, which
were included in the table but not
mentioned in the text, have lower
voltage noise than any other micro-
power op amps. In fact, they have
lower noise than other op amps with
10 times their supply currents, and
they require no pulldown resistors
to go to ground.

I'd like to see EDN revisit this
topic as soon as possible, but with
much closer attention to true miecro-
power op amps and to precision per-
formance so designers can make
more  meaningful  comparisons
among the devices.

Willian A Ehrsam

Vice President, Marketing
Linear Technology Corp
Milpitas, CA

Oops

MicroPlot Systems was inadver-
tently omitted from the list of ven-
dors of graphing-software packages
in Jon Titus’s April 13, 1989, Tech-
nology Update on that subject
(EDN, pg 53). The company can be
reached at 1897 Red Fern Dr, Co-
lumbus, OH 43229; (614) 882-4786.
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Reliable switching is the backbone of your front
panel assemblies. When yout business depends on
it, choose the leader in switching technology.

RELIABLE MEMBRANE SWITCHES
Count on CRL’s Monopanel® membrane switches for
millions of failure free operations. The contacts are
sealed from harsh environments and the flat front
panels are easy to clean.

UNLIMITED COMPONENT SELECTION
CRL integrates displays, active and passive
components, EL backlighting, tactile feel,
interconnects, and bezels. Mpnopanel’s
crisp graphics, vivid colors, and true
textures will captivate you.

SAVE TIME, REDUCE COS

Vertical integration and automation. . .CAD, graphics
lab, PCB's and auto component attachment. . .
reduces your installed cost ahd supplier base.

The Switch Expert

COMPLETE FRONT
PANELS

ADC GAIN
1024 2048
512

4006
S 285 A\

[ AMPLIFIER gy
313

INTENSITY

UNMATCHED EXPERIENCE

Sixty years of leadership in the design and
manufacture of custom, high quality switches is
your assurance of the right product, the first time.

Whether you need a quote, technical
assistance, prototypes, or just-in-time
delivery, call CRL for your complete front
panel needs.

CRL Components, Inc.
1535 South 101 Street
West Allis, Wisconsin 53214
Telephone: (414) 256-5232
FAX: (414) 256-5252

A Cambridge Electronic Industries Company
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SIGNALS & NOISE

PCs and scopes—‘‘Never
the twain shall meet”

Dan Strassberg’s article, “Units
transform PCs into DSOs” (EDN,
May 11, 1989, pg 95), recalled my
experiences with [my former em-
ployer, a major instrumentation
manufacturer].

After what was touted to be a
revolutionary idea—using [a per-
sonal computer] for a host of test
equipment devices—the company
set upon rebuilding one of its plants
to manufacture modules to adapt
[its PC to instrumentation tasks].
It rebuilt the facility, expending
some $5 million, made hundreds of
Beta-site models, advertised heav-
ily, and subsequently shut the pro-
gram off for lack of sales.

As I recall the scenario, [users
refuse to] tie up a $5000 computer
to do a $150 VTVM [vacuum-tube
voltmeter] task, or they use a
$10,000 scope with a $5000 PC that

produces only half the value of a
dedicated scope.

When you begin to rationalize
what is being tied up, also consider
the $500 to $2000 adapters. Oh yes,
[PC-based instruments] can do lots
of things in a 1-man shop, [which
may need] only one piece of test
equipment, but consider [what hap-
pens when you try to construct mul-
titasking systems; for example, to
monitor] power supplies (as many
as six at once), a couple of oscilla-
tors, pulse generators, current me-
ters, voltmeters, or recorders.

Does Dan’s article attempt to re-
vive a dead horse? Or is there an-
other purpose? Check the demise
of this “pioneer” effort and see [that
one major company| went “east-
ward” rather than “westward ho.”
Bill Steckowich
Sparta, NJ

(Ed Note: EDN’s coverage of PC-

based instruments is not indicative
of any mefarious plot to revive a
dead horse. The price of PCs has
been coming down, and PCs’ capa-
bilities have been increasing. Tasks
that didn’t make sense for PC-based
mstruments a few years ago often
do make sense mow. PC-based in-
struments may never displace con-
ventional instruments entirely, but
PC's seem destined to assume a role
of growing importance in instru-
mentation systems. Just ask the
large mumber of vendors of PC-
based instruments, many of which
are listed in the box entitled “For
more information . . . ” in the May
11 article.)

Those plastic bags

have to go

I was very glad to see the letter,
“Chief Seattle Speaks,” following
Jon Titus’s editorial, “Waste not,

_Surface Mount

- SOURCE

Dale’ Rely on your most efficient
source for the basics to move you
from through-hole to surface mounting.

Our broad range of resistors, trimmer poten-
tiometers, thermistors, inductors and oscillators
is suppoﬁed by strong statistical process control

systems, plus ship-to-stock capability on many
high-volume items. For complete details contact
your Dale Representative or phone: Thin Film
Networks, Thick/Thin Film Chips: 402-371-0080.
. Thick Film Networks, Thermistors: 915-592-3253.
Potentiometers, Oscillators: 602-967-7874. ‘
Inductors, Transformers: 605-665-9301.
Wirewound Resistors: 402-563-6283.

DALE,

Dale Makes Your Basics Better

 FFEE

Pot Core Inductors

Wirewound Resistors

DALE ELECTRONICS, INC.
« « aVISHAY Company
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A PERSPECTIVE ON ANALOG SYSTEM DESIGN

|

Next-generation analog:
Advanced Linear ICs

A new breed of linear chips, born of leadership processing at
Texas Instruments, can help you design superperformance systems.

he human brain has separate
but dependent left and right sides.
Similarly, an electronic “brain” or
system has separate but dependent
parts, one digital, one analog. De-
signers accustomed to the spec-
tacular performance gains made in
digital chips are now demanding
comparable improvements in
analog devices so that both parts of
their systems can function to full
potential. Leading the analog evolu-
tion: Advanced Linear circuits
from Texas Instruments.

These new chips are called
advanced for one or more reasons.
They are more highly integrated
than ever before, often combining
digital and analog functions on a
single chip. They offer higher per-
formance and greater flexibility.

Sophisticated design and simulation tools shorten development cycles of TI's Advanced Linear
ICs, helping you get to market faster. By using these tools, TI can offer as standard circuits many
designs that previously would have had to have been customized.

They are often the result of
advanced processing that may
merge two or more technologies.

Better parameters
from better processing
Because advanced analog system
requirements for performance and
flexibility vary greatly, a single
workhorse technology typically
can’t do the job any longer. Nor
can creative circuit designs alone.
We at TI are convinced the key to
driving the linear evolution lies in
the excellence of our processing
technologies.

TI is committed to developing
and implementing a range of leader-
ship wafer-fabrication processes (see

descriptions on back page). The

result: TI's Advanced Linear
devices are already helping system
designers link digital brains to
advanced analog worlds more effi-
ciently and with greater ease in
many applications. Here are a few
examples.

Advanced Linear:
Displaying greater brilliance
Out of our pacesetting LinEPIC"™
processing comes our high-perfor-
mance Color Video Palette, operat-
ing at 125 MHz with a very high-
resolution 1024 x 1024 pixel count.
Because of one-micron CMOS
processing, power consumption is
reduced more than 40% compared
to other CMOS implementations.
Additionally, the device is pack-




...the key to driving
the linear evolution lies
in the excellence of
processing technologies.

aged in reliable, economical plastic.
LinEPIC has also produced such
high-speed, high-density interface
chips as our Flash A/D and our
Video DAC for use in graphics dis-
plays, imaging systems, monitors,

IN"THE £RA OF

T

chips are ideal for use in automo-
tive antilock braking systems,
electronic transmissions, and active
suspension systems.

Either technology can produce de-
vices with low-side drive, high-side

High-density Analog Interface Circuit chips demonstrate the greater integration achieved by TI's
innovative linear processing technologies. These DSP interfaces allow you to alter circuit configu-

ration under software control without external adjustments.

and cameras. Both devices require
about five times less power than
bipolar equivalents.

Advanced Linear: Intelligent
power for every car

Chips fabricated with our Power
DMOS-based BIDFET ™ processing
are replacing electromechanical
relays in many automotive applica-
tions, such as driving headlamps
and motors. Power BIDFET allows
us to minimize power loss in the
switch and add high-complexity
logic functions.

Multi-EPI bipolar processing, a
very cost-effective technology, is
used to produce chips having
inherent reverse battery protection
and high operating voltages. Such

[

drive, or H-bridge configurations.

In the future, these developments
may lead to multiplexed systems
for cars, replacing bulky wiring
harnesses.

Advanced Linear: Enhancing
modems and facsimiles

TTI's dual driver/receiver is a good
example of the integration
achieved with advanced processing
technologies. LinBiCMOS™
processing has enabled us to put
the drivers and receivers needed for
RS-232 voltage levels on the same
chip with the charge pump
required to generate the necessary
split rails from a single 5-V supply.
You eliminate external power sup-
plies and get a device that's easier

MEGACHIP" TECHNOLOGIES

to design with—it is available in
our LinASIC™ cell library for
integration with digital ASICs.

A new family of Analog Inter-
face Circuits (AICs) is emerging
from our Advanced LinCMOS™
processing. The voice-band AICs,
designed for modems and fax equip-
ment, combine high-performance
analog functions—14-bit A/D and
D/A converters and switched
capacitor filters—with digital
functions such as control circuitry,
program registers, and DSP inter-
face. The usual clutter of resistors,
capacitors, and pots is eliminated.

High-speed AICs are available
for use in servo controllers and -
hard-disk-drive applications.

These AICs are also high-perfor-
mance members of our LinASIC
standard-cell library. Based on TI’s
proven digital ASIC method-
ologies, the LinASIC library has
allowed us to develop complex,
semicustom chips in as little as
16 weeks.

Advanced Linear: Boosting
instrumentation accuracy
Even one of the most basic analog
building blocks, the operational
amplifier, is benefiting from TT's
Advanced Linear technologies.
Our Excalibur op amp family com-
bines low power consumption with
a 5X speed improvement while
retaining low offset voltages. Offset-
voltage drift has been cut from

300 uV to 60 pV to reduce your
calibration, test, and measurement
expenses.

For high-accuracy applications,
Advanced LinCMOS is making
possible Chopper Stabilized Op
Amps with chopping frequencies
10 times higher than previously
available (10 kHz). Noise levels are
the lowest on the market.

The evolution in analog devices
has only begun. Dramatic progress
lies ahead throughout the 1990s.
As the Advanced Linear leader,
Texas Instruments is pledged to
remain at the forefront, supplying
you with new ways to link digital
brains to advanced analog worlds.

.
For suggestions on choosing a linear supplier,
£g g

tumn the page




40% of all CMOS and BiCMOS
standard-cell and compiled chip designs
will have less than 5% of the chip’s
transistors used for analog functions.

A PERSPECTIVE ON

56% of designs will have
5%-50% analog content.

4% of designs will have more
than 50% analog content.

PERVASIVENESS OF ANALOG FUNCTIONS IN ASICs BY 1990

Source: The Technology Research Group, Ine

Circuits combining analog functions with digital logic will soon be widespread in ASIC chip

designs. TT is taking a leadership role with the development of its LinASIC methodology.

Checkpoints for choosing an analog
supplier in the 1990s.

Questions and answers with Tom Engibous, Vice President, Semiconductor Group,
and Manager, Linear Products, Texas Instruments Incorporated.

Q. What is the first thing to look

for in choosing a linear supplier?

A. Product performance is definite-
ly the first priority. Our customers
are asking for ever-increasing linear
device performance. At T1, we
believe creative circuit designs
alone won’t meet the challenge.
Advanced process technologies—
note the plural—are becoming the
keys to success in linear device
performance of the "90s.

Q. What else should a designer

look for?

A. Whether or not the supplier has
experience with digital as well as
analog devices. These two worlds
are merging (see chart above). Func-
tions once performed by analog are
now done digitally, and a growing
percentage of our Advanced Linear
devices combines analog and digi-
tal circuitry on one chip.

At TI, we've leveraged our 30
years of digital expertise into the
development of our Advanced
Linear products and processing
with highly satisfactory success.
This has been especially noticeable
with our LinASIC methodology.
Q. Do you expect ASICs to play a
major role in your linear future?
A. Very definitely, as they already
do today. Cell-based designs will be
the rule in both user-specified func-
tions and highly integrated stan-

dard products. Digital ASIC
methodologies are also the key to
cutting system design cycles. As our
digital experience proves, suppliers
who have advanced process tech-
nologies and fast, accurate design-
automation tools will be the best
equipped to deliver single-chip
solutions.

Today, we have customers doing
their own LinASIC designs using
our advanced processes and design-
automation tools.

Q. What role does manufacturing
capability play in picking a
supplier?

A. It is always a factor, and the
need for efficient worldwide
manufacturing facilities such as TI
has in place will become even more
important. Today’s semiconductor
market is global in nature. You
can’t serve worldwide customers
from a single plant—you have to be

“multilocal.” This is particularly
true with ASICs.

Q. Any other important factors?

A. Yes, I'd suggest that, in choosing
a linear supplier, the designer find
one he can live with for a long
time. Close supplier-customer
relationships are essential to the
development of products that will
provide the highest performance
and lowest cost systems.

ANALOG SYSTEM DESIGN

TI’s Leadership Linear
Processing Technologies

LinBiCMOS—Combines Ad-
vanced LinCMOS, digital ASIC
CMOS, and up to 30-V bipolar
technologies to allow the integra-
tion of digital and analog standard
cells and handcrafted analog
components on a monolithic chip.

LinEPIC—One-micron CMOS
double-level metal, double-level
polysilicon technology which adds
highly integrated, high-speed
analog to the high-performance
digital EPIC process.

Advanced LinCMOS—An
N-well, silicon-gate, double-level
polysilicon process featuring im-
proved resistor and capacitor struc-
tures and having three-micron
minimum feature sizes.

Power BIDFET—Merges stan-
dard linear bipolar, CMOS, and
DMOS processes and allows inte-
gration of digital control circuitry
and high-power outputs on one
chip. Primarily used for circuits
handling more than 100 V at cur-
rents up to 10 A.

Multi-EPI Bipolar—A very cost-
effective technology that utilizes
multiple epitaxial layers instead of
multiple diffusion steps to reduce
mask steps by more than 40%.
Used to produce intelligent power
devices that can handle loads as
high as 20 A and voltages in excess
of 100 V.

Excalibur—A true, single-level
poly, single-level metal, junction-
isolated, complementary bipolar
process developed for high-speed,
high-precision analog circuits
providing the most stable op amp
performance available today.

Our just-published Advanced Linear
Circuits brochure examines more fully
the changes taking place in analog sys-
tem design and their impact on linear
devices. The brochure also describes
TD’s leadership processing technologies
and explains the performance improve-
ments that result. For your copy, call
1-800-232-3200, ext. 3407, today.

™ Trademark of Texas Instruments Incorporated
© 1989 TI 08-8459

j
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We created today's standard
Stepper Motor ICs.

And we're still in the lead.

25

A
Ericsson Components is a leading manufacturer of . .
Stepper MotofDrivor ICs; for disgk drives, Ericsscnstagper Motor 1G Family.
printers, industrial instrumentation and * PBL 3717. The original chopper-
robotics. driver IC with 800mA max. output.
We were the first to develop the chopper type * PBL 3717/2. Improved version with
stepper driver IC - now there’s a whole multi-source 1000mA continuous output, plus
industry, with Ericsson still in the lead. half- and micro-stepping capability.
Our latest designs are based on what you, the * PBL 3770A. New world-leader, drives
customer, wants - cost-effectiveness, low power all kinds of stepper motors, with
dissipation and long-term reliability. 1500mA continuous, 1800mA peak output.
And they are all available in a power-capable * PBL 3771 Dual Driver + PBM 3960 Dual
PLCC package for dense, surface-mounted D/A Converter. The industry-standard
applications. micro-stepping IC set.
Contact us for more information.

ERICSSON 2

Ericsson Components Inc.
403 International Pkwy
Richardson, TX 75085-3904
We’re in the lead Telephone (214) 480-8300
Telefax (214) 680-1059
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SIGNALS & NOISE

want not” (EDN, May 11, 1989, pg
51). It’s about time we realize that
everyone, including those of us who
are in the electronics industry, must
start taking a more responsible atti-
tude concerning protection of our
environment. I commend all of you
at EDN for taking a stand on this
very vital topic.

However, it’s a sad irony that you
chose to send your very next issue
in nonbiodegradable plastic bags. I
truly hope you will abandon this
practice. Let your actions reflect
your words—find a more environ-
mentally acceptable means of mail-
ing your publication.

In my opinion, EDN is the indus-

Dual Power Op Amp

Delivers 5A
From =40V Supplies

10

Séfe Operating Avrea

Our OPA2541 gives you
more power in less
space at lower cost.
Two monolithic op
amps in a single TO-3
provide unmatched
performance and
functional density.

10 100
Vs = VOUT v

precision FET inputs

8V/us slew rate

+0.25mV offset

low distortion class

A/B outputs

e —25/4+85°C and
—55/+125°C ranges

e full /883 military
models

e from $29.55*

Call 1-800-548-6132 ror immediate Assistance

*U.S. prices only, in 100s.

Burr-Brown Corp.,
P.O. Box 11400, Tucson, AZ 85734

BURR-BROWN?®
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try’s best publication. I wouldn’t
mind in the least having to read an
issue with a slightly soiled front
page. On the other hand, I do mind
having to rip off that plastic cover
and throw it in the garbage, adding
to the many tons of needless waste
we generate daily.

Michael D Sullivan

Design Engineer

EG&G Energy Measurements

Los Alamos, NM

Errata

Our apologies go out to our readers
and to Tim Lyons, whose article,
“Chirp-Z transform efficiently com-
putes frequency spectra,” appeared
in EDN’s May 25, 1989, issue with
a few errors.

On pg 167, in section (a) of Table
1, replace “nSEC” with “mSEC” in
the first and second lines of the
tabular data. And on pg 168 in Fig
6, Eq 1, the exponent of the first
term to the right of the “=" sign
contains an extra factor of “n” in its
numerator, and the exponent of the
last term should have “2N” in its
divisor rather than “2n.”

Address update

Hitachi America Ltd has moved
from San Bruno, CA, since Maury
Wright wrote his Special Report,
“Winchester disk drives” (EDN,
May 25, 1989, pg 134). The com-
pany’s new address is

Hitachi America Ltd
2000 Sierra Point Pkwy
Brisbane, CA 94005
(415) 589-8300.

Sorry, wrong number

In the April 13, 1989, Technology
Update on dual-port static RAMs
(EDN, pg 83), the listing on pg 89
for Fujitsu Microelectronies in-
cluded an incorrect phone number.
The correct number is (408) 922-
9000.

EDN August 3, 1989



Amphenol Interconnect Products

Finding Solutions...
SCSI Cables and Terminators

Solutions and
Service

Amphenol Interconnect Products Corporation
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Some designers
already take enclosures
very seriously.

If you don't, maybe you should look at the enclosure
system that can add superior quality and protection to
your ideas.

For example, are you insisting on the right solutions
from your “packaging” supplier concerning: unique
aesthetics, unlimited flexibility, perfect (100%) cost
efficiency at the highest quality levels?

Do you get engineered solutions for thermal dynamic
conditions, EMI/RFI shielding or any national or
international approval?

You will get it all from RITTAL.

If you aren't already familiar with RITTAL, take just a
minute and give us a call at 1-800-637-4425. We'll send
you our full-line handbook of enclosure systems and
intelligent components. It's free, but the information
could change your mind about the importance of
enclosures...forever.

Take your design all the way to perfection...
switch to RITTAL.

1-800-637-4425

RITTAL Corporation
P.O. Box 1284

3100 Upper Valley Pike
Springfield, OH 45504
Phone: (513) 399-0500
Fax: (513) 390-5599
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EDN August 3, 1989 43



ASICdesi |
with all the excitement
and none I

x
,
'l

.

G

W/~ &<

EDN August 3, 1989




Oki takes the pressure off

OKI

SEMICONDUCTOR

EDN August 3, 1989

with complete

ASIC design support.

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

Complete ASIC design capabilities

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

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

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

So. Calif. . Boca Raton, FL Boston, MA
(Irvine) 407/394-6099 (Stoneham)
714/752-1843 Atlanta, GA 617/279-0293
(Sherman Oaks) (Norcross) Detroit, MI
818/990-3394 404/448-7111 (Livonia)

No. Calif. Chicago, IL 313/464-7200
(San Jose) (Rolling Meadows) New York, NY
408/244-9666 312/870-1400 (Poughkeepsie)

914/473-8044

CIRCLE NO 22

Comprehensive set of design tools

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

Flexible interface capabilities

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

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

Philadelphia, PA
(Horsham)
215/674-9511

Dallas, TX

(Richardson)
214/690-6868

EDN080389
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| PPD-56 Series
PROGRAMMABLE PULSE
DISCRIMINATOR __

Specifications:

Unit Can Be Programmed To  , picroprocessor compatible
Digitally Discriminate: = Input signal: Schottky TIL
o All pulsos below a certain & Qutput load: TTL Schotiey loa
pulse-width. = Pulse width increment: 0.5 NS to
- & 10NS
¢ All pulses above a certain = Operating temperature: 0° to 70°C
~ pulse-width. (—55°C to + 125°C on request)
. or , = Temperature coefficient:
@ All pulses other than a pulse- 100 PPM/°C
width window. = Power supply: 5 Vdc

[

Data Delay Devices ® 3 Mt. Prospect Ave., Clifton, N.J. 07013 e (201) 773-2299 _J
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Air Flow Protection
Ifyou're using outmoded vane, flapper
orairpressure sensors, you're lowering the
standards of your h|gh tech equlpment

Warren GV s new solid-state airflow sensors, for 5.0 VDC oppllcc'nons
make “vane;’ “flapper” and “sail” switches obsolete. Some of our features
include:

B Versatile mounting-PC board, socket or bracket mounting.
B Small size-Low profile TO3 can.

B Ambient compenso'red—monlfors air velocity independent
of temperature.

B Noft position sensitive-fault-free operation.
B Hermetically sealed models available,

Bring your fan monitoring devices up to date with Warren's state-of-the-
art solid-state airflow sensor. For complete technical data call or write us

today. Warren GV 1 Apollo Drive
Whippany, NJ O7981
(201) 3861200

W] CABLE WARRENCOM LVON
WAR el FAX 201-386-9331

Air sensors for other voltages and special applicatons available.
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CALENDAR

Basic Integrated Circuit Technol-
ogy Seminar, Sunnyvale, CA. Inte-
grated Circuit Engineering Corp,
15022 N 75th St, Scottsdale, AZ
85260. (602) 998-9780. FAX 602-
948-1925. August 15.

Data Communication Concepts
(seminar), Los Angeles, CA. Tech-
nology Transfer Institute, 741 10th
St, Santa Monica, CA 90402. (213)
394-8305. August 23 to 25.

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

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

Surface Mount ’89, San Jose, CA.
MG Expositions Group, 1050 Com-
monwealth Ave, Boston, MA 02215.
(800) 223-7126; in MA, (617) 232-
3976. August 29 to 31.

Real-time Structured Analysis &
Design (short course), Washington,
DC. John Valenti, Integrated Com-
puter Systems, 6053 W Century
Blvd, Los Angeles, CA 90045. (800)
421-8166; in CA, (213) 417-9700.
FAX 213-410-2952. August 29 to
September 1.

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

Aerospace & Electronics ’89 (con-
ference), Santa Clara, CA. National
Computer Graphics Association,
2722 Merrilee Dr, Suite 200,
Fairfax, VA 22031. (703) 698-9600.
FAX 1703-560-2752. September 12
to 15.

Expo SMT International, Las

EDN August 3, 1989



How tomake

your 330 system
screan.
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15
MIPS
10
5
1986 87 88 89 90 91 92
Introducing the PEAK"Architecture. motherboard system logic. Making it the most
The architecture of the 1990s. And the first cost-effective solution on the market.
technology to let you exploit the full potential of The PEAK/386 CHIPSet also tightly couples
ISA microcomputers. with qur new 82C480 Graphics Controller which
The PEAK/386 CHIPSet supports 20,25, 33 is 100% functionally compatible with the IBM"
and tomorrow’s anticipated 40 MHz clock speeds. 8514/A Display Adapter. So your system can take
With the added performance of the industry’s full advantage of the new graphical interfaces like
only integrated 128K byte cache. Presentation Manager and Windows"software.
What we're delivering here is raw, unadulterated Find out more about the PEAK/386 CHIPSet.
computing power. With the highest level of inte- Call 1-800-323-4477, Dept. M-9 today.
gration ever achieved in a 386 chip set. We promise you it'll be a real scream.

CPU, cache and DRAM control are integrated

onto one VLSI chip. Bus and peripheral control L T T
functions are integrated on two other VLSI devices. W
These three chips integrate virtually all of the The CHIPSet is the system.

©1989. Chips and Technologies. Inc.. 3040 Zanker Road. San Jose. CA 95134. IBM is a registered trademark of International Business Machines Corporation. Windows is a trademark of Microsoft Corporation.
CHIPS is a registered trademark and PEAK is a trademark of Chips and Technologies. Inc
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From simple to complex...

Stamping
assemblies

Ask for Now you can outsource stamping assemblies including secondary operations such as
FREE custom fastener installation, spot welding, plating, painting and silk screening. Apply
36-page our 60 years of short run stamping experience for increased product reliability.

booklet

CAD in a high-tech environment, supported by EDI, can fulfill all your stamping
assemblies needs, from 25 units and up. Call 612/871-2471 for information or FAX
your print and specifications to: 612/871-2646.

Dayton
Rogers

2824 - 13th Avenue So., Minneapolis, MN 55407

Minneapolis, MN * Rochester, NY * St. Petersburg, FL
* Columbus, OH = Arlington, TX « Eugene, OR * Van Nuys, CA
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A Breakthrough
in STD Bus
Computer
Graphics. . .

...the new XYZ ACG-1 (Ad-
vanced Color Graphics) card for
the STD Bus features the
Hitachi 63484 ACRTC (Ad-
vanced Cathode Ray Tube Con-
troller) chip to minimize the soft-
ware burden on the host pro-
cessor. Designed for inclusion
in real time and multi-tasking
systems, full memory manage-
ment is included for up to 256K
of graphics memory (128K in-
stalled). This memory does not
use, replace or interfere with
normal system memory, making
this board ideal for even the
smallest system. Resolution is

up to 640 x 400 (128K memory). m o -
Programmable resolution and
sync rates can be tailored to ELECTRONICS INC.

almost any application including Rural Route 12, Box 322
CGA and EGA monitors. Indianapolis, IN 46236

Tel. Indiana 317-335-2128
Toll Free 800-852-6822
(except Indiana)

Call or write for information!
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Vegas, NV. Expo SMT, Box 1869,
Los Gatos, CA 95031. (408) 354-
0700. FAX 408-354-1036. Septem-
ber 25 to 27.

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

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

Electronic Imaging Conference
East, Boston MA. MG Expositions
Group, 1050 Commonwealth Ave,
Boston, MA 02215. (800) 223-7126;
in MA, (617) 232-3976. October 2
to 5.

20th Korea Electronics Show,
Seoul, Korea. Joseph Burke, US
Department of Commerce, Wash-
ington, DC 20230. (202) 377-5014.
October 7 to 12.

Systems 89, Munich, West Ger-
many. Gerald G Kallman, Kallman
Associates, 5 Maple Ct, Ridge-
wood, NJ 07450. (201) 652-7070.
FAX 201-652-3898. October 16
to 20.

Northcon/89, Portland, OR. North-
con/89, 8110 Airport Blvd, Los An-
geles, CA 90045. (213) 772-2965. Oc-
tober 17 to 19.

Supercomputing World, San Fran-
cisco, CA. MG Expositions Group,
1050 Commonwealth Ave, Boston,
MA 02215. (800) 223-7126; in MA,
(617) 232-3976. October 17 to 20.

Unix Expo ’89, New York, NY.
National Expositions Co, 15 W 39th
Street, New York, NY 10018. (212)
391-9111. FAX 212-819-0755. No-
vember 1 to 3.
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Now make
your4306 system
W.
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1986 87

There is only one way to design a system
with more speed and power than a PEAK/386
based system.

Introducing the PEAK/486 CHIPSet. The first
and only chip set that takes full advantage of
the new 486 microprocessor. Which means you
can design a system that literally wails through
DOS and unleashes the full power of UNIX?
Right now. Setting the performance standard for
PC workstations.

The PEAK/486 and PEAK/386 CHIPSets are
based on the same architecture.

And like all our CHIPSets, they come with
the most comprehensive technical support in
the industry.

EDN August 3, 1989

88

89 90 91 92

Our Design Services Organization will help
you with everything from technical consultation
to the design of a turnkey microcomputer system.

And our Integrated Software organization
will ensure system compatibility by providing
BIOS and system software drivers specifically
for your PEAK"system.

To find out more, call 1-800-323-4477, Dept.
M-10 today.

And design a system that will take you through
the top of the charts. Period.

CHIFS

The CHIPSet is the system.

© 1989, Chips and Technologies. Inc., 3050 Zanker Road, San Jose. CA 95134 UNIX is a registered trademark of AT&T. CHIPS is a registered trademark and PEAK is a trademark of Chips and Technologies, Inc
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_ Communication solutions from Rockwell.

- The assignment was demanding. The
integral modem for the company’s new
Laptop would have to be compact and
inexpensive. With the complete '88 AT
command set, plus the lowest possible
power consumption.

“The features they packed into
the world s first single-device
V.22bis modem blew us away.”

Fortunately; the engineers already
know who to call: Rockwell International.
They're aware that no matter what

the application, Rockwell's new
V.22bis family provides
capabilities nobody else
can supply:.

They've read how Rockwell
stunned the industry with its
RC224 AT—the world s first

fully integrated single-
device modem solution.
And how this one compact
component offers CCITT
V.22bis and V.22, as well as
Bell 212A and 103 com-
Fliance, plus value-added
eatures such as power-
saving Automatic Sleep
Mode. Not to mention the
assurance of a five-year
warranty.

Their call to Rockwell
also reveals how the
V.22bis family can help
with future projects.

They learn about the
capabilities of Rockwell's
RC2324DP chip set.



They hear how it provides HDLC/
SDLC framing for implementing MNP
5™, X.25, LAPM and V42 protocols,
while offering unprecedented pro-
gramming flexibility for custom and
country-specific applications.

‘And then we met the rest of
the family”

A Rockwell technical advisor explains
that its the only chip set with Quad
capability that meets CCITT
V.22bis, V22A/B, V.21 and V.23
requirements, as well as Bell
212A and 103 standards. He
adds that the RC2324SME
offers capabilities optimized
for Europe, including MNP
5™ and V.25bis.

In no time, the Lapto
project is ready for produc-
tion. To management, the
results—as well as the engi-
neers responsible—couldnt
look better.

Call the leader in nodem
technology. Rockwell is
solutions.

‘l Rockwell International

..where science gets down to business

Aerospace/Electronics/Automotive
General Industries/A-B Industrial Automation

CIRCLE NO 27

Semiconductor Products Division
Rockwell International
P.O. Box C, M.S. 501-300
Newport Beach, CA 92658-8902
(800) 854-8099
In California, (800) 422-4230



WE JUST INCREASED

In the electronics industry, if you don’t get your prod-  development time, and get their ideas to market first.
uct to market first, you might as well get there last. Total solutions are the key. We provide a wealth of

That’s why more elec- tools to help our customers design better circuits, build
tronics manufacturers, from
makers of sound systems
to makers of aerospace them, and get them into their electronics products fast.
assemblies and printed circuit Tools like Autoboard; a powerful, UNIX-based PCB
boards, are turning to Prime. Our  design package that produces designs that take less time to
ability to integrate design and create, cost less to develop, and are easy to manufacture.
engineering—to get teams of people working simultan- And Schematic Design, a powerful electronics circuit
eously on a single project—helps our customers minimize  design system that comes with a comprehensive library
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of thousands of parts and simulation models.

And Design Verification Manager, an electronics work-
bench that lets you easily integrate the simulation tools
of your choice.

And CADDS’ 4X software, one of the most power-
ful 3D modeling packages available. It will facilitate we help our customers get to
the packaging of your electronics products quickly market first, call 1-800-343-2540

- and easily. (in Canada call 1-800-268-4700). Or write to us at
Thelistgoes  Prime Computer Inc,, ==

-
on. In fact 100 Crosby Dr., Bedford, P
nobody of)fers Massachusetts 01730. = r ’ m e”")

CIRCLE NO 28

you more CAE/CAD/CAM solutions
than Prime. Maybe that’s why we’re one
of the largest suppliers to the electronics
industry.

For more information on how

-
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TEXAS INSTRUMENTS REPORTS ON

RELIABILITY IN PLA

IN THE ERA OF MEGACHIP" TECHNOLOGIES

IntrOduCing the hen your designs call for
CMOS OTP team in plastic : ; ek

ROMs or ceramic EPROMs to assure
that beats the heat reliability and performance. Make TI's
) plastic CMOS one-time-programmable

(OTP) PROM s your first-round draft

s
the humidlty... choice. Put to the test, they score the

overall highest marks for reliability and

and the competition. o R e

performa




STIC OTP PROMs

Our chips sport

the right equipment

Tl solved the moisture problem with
innovative multilevel oxide and double-
layer passivation oxide processes. The
result is an overcoat which protects the
chips from contamination and cor-
rosion. The test results speak for
themselves.

It’s only natural that TI should come
up with the solution to an industry-wide
problem. After all, we were a pioneer in
plastic packaging. We have more than
25 years of experience in this packaging
technology, and we are the largest U.S.
supplier of plastic DRAMs.

Big scores on savings
Our OTPs in plastic packages can save
you money in more ways than one.

If your design calls for high volumes,
say 5,000 to 10,000 or more a month,
the savings with plastic quickly mount
up to a sizable figure.

Independent research shows that
about 85% of all EPROMs are only pro-
grammed once. So if you are presently
specifying ceramic EPROMs for their
reliability, chances are you are paying
for more programmability than you
need. Specify our OTPs and save.

Another savings: Our plastic OTPs
(32K to 512K) in DIPs and space-saving
surface-mount PLCCs can be used with
automatic insertion equipment to

™ Trademark of Texas Instruments Incorporated
© 1989 Tl
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TIVS. COMPETITOR OTPs MOISTURE RELIABILITY COMPARISON
(PERCENT DEFECTIVE AT HOURS OR CYCLES)
Tl A B C D E
HOURS PC256 P256 P256 P256 P256 P256

TEST OR CYCLES (CMOS)  (NMOS) (NMOS) (NMQS) (NMQS)  (NMOS)
85°C/85% Humidity 1,000 Hours 0.0% 5.0% 0.0% 14.0% 1.0% 2.0%
Moisture Test
?ressure Cooker 240 Hours 0.0% 32.5% 0.0% 26.0% 10.0% 0.0%

est
-65°C to 150°C 1,000 Cycles 0.0% 2.5% 24.0% 12.0% 92.0% 6.0%
Temperature Cycle

Grueling heat and humidity tests prove the high reliability and superior moisture resistance provided
by a proprietary plastic and wafer protective overcoat system used in TI's OTPs. Devices tested were TI
256K CMOS OTPs and 256K NMOS OTPs from five other leading U.S. and Japanese manufacturers.

improve manufacturing throughput and
efficiency.

Whichever package you choose, our
CMOS OTPs are direct replacements
for EPROMs in like packaging and are
pin- and upgrade-compatible with mask-

programmed MOS ROMs.

No trades on performance
Performance of our high-speed,
one-time-user-programmable PROMs is
comparable to that of NMOS counter-
parts. Because these are CMOS devices,
power dissipation is very low, reducing
power-supply burden and enhancing
chip reliability.

Quick programming

at your home base

You can quickly program our OTPs
in-house to any code you like.

In fact, TI's new SNAP! Pulse algo-
rithm speeds you through programming
in less than one-tenth the time of ear-
lier algorithms. For example, you can
program one of our 256K OTPs in less
than four seconds compared to the 132
seconds required by earlier algorithms.

CIRCLE NO 29

GIVE OUR TEAM A
TRYOUT. CALL
1-800-2323200, EXT. 3606.

We've put together a kit of vital statis-
tics on our plastic-packaged OTPs. It
contains the form you need for specify-
ing and ordering free samples. Also
included are our CMOS OTP PROM
Family Product Bulletin and our
Quality and Reliability Bulletin.

Order your “Tryout Kit” today. It’s
yours by calling 1-800-232-3200, ext.
3606, or by completing and mailing the
attached reply card.

You'll want your free OTP samples as
soon as possible so you can prove to
yourself why TI’s plastic OTPs will be

your most valuable players.

j
TEXASs ‘V
INSTRUMENTS



I5ns

16K PROM

25ns

256K SRAM

I5ns

22VIOPLD

25ns
16Kx32 SRAM
Modue e

Our 1989 data book

~ sefs new marks for
e high performance.

So call for a copy. Or give you significant
Arm yourself with the in-  new performance options for
dustry’s outstanding selection  your next design.
of very fast, very cool circuits. If you are designing for
RISC. SRAM. PROM. PLD. performance, we have the
Logic. SRAM Modules. ECL.  speed you need.
Seven families of circuits

that can speed up your Data Book BT
e i current designs. Hotline; =
= 1-800-952-6300° =
CY7¢601 i e, Ask for dept. fu s o g
=‘.‘~.f. B = y
—M s W &% 4

i ———— = CYPRESS
24 MIPS —== & SEMICONDUCTOR

32-Bit RISC

*#1-800-387-7599 In Canada. (32)2-672-2220 In Europe. ©1989 Cypress Semiconductor,
3901 North First Street, San Jose, CA 95134 Phone: (408)943-2600, Telex 821032 CYPRESS
SNJUD, TWX 910-997-0753.
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EDITORIAL

Jesse H Neal

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

American Society of

Business Press Editors Award
1988, 1983, 1981

No more quick fixes

Recently, the American Electronics Association reported to the US Senate
on a plan to re-establish a US-based television industry. The AEA wants
an industry that would develop and produce high-definition television
(HDTV) equipment. In short, the AEA proposes an equal split of research
and development costs between industry and government, an industry-led
advisory group, loans and loan guarantees, and research-and-development
tax credits. The AEA would also like to see a reduction in capital gains
taxes and the cost of money.

The AEA is headed in the right direction, but we've got to take a
broader, longer-term approach to solving HDTV-type problems. Other-
wise, the electronics industry’s executives will spend more and more time
begging for government assistance as competing businesses—and coun-
tries—leave us in the dust.

Let’s be clear that the main problem really isn’t competitiveness. If
we let it, the US electronics industry can be very competitive. Unfortu-
nately, most US companies are shackled by a financial community that
wants fast returns on investments and by the government’s tangle of
rules, regulations, and taxes. So, instead of debating how to jump-start
a US-based TV industry, we should discuss the broader issues that will
affect many industries and new technologies.

Here are a few ideas to start you thinking:

1. Congress or an independent advisory board could identify emerging
technologies and markets, such as HDTV, high-temperature fusion, and
bioengineering. Any new company that devoted at least 80% of its efforts
to commercially developing one of those technologies would be exempt
from taxes for a set number of years. This measure would encourage
investment in new, small companies, which is where most of today’s inno-
vations arise.

2. New laws already make it easier for companies to gather in a coopera-
tive research group or consortium. If several companies wish to combine
manufacturing, they’re now subject to antitrust laws. It might be worth
selling antitrust waivers—or trading them for future tax gains—so that
companies can combine production skills and facilities without government
interference. Again, the antitrust provisions would be in effect for a set
time. This move would encourage large companies, such as AT&T, Zenith,
and IBM, to form small dynamic joint ventures to tackle tough manufac-
turing problems.

3. It may be time to let banks invest a small amount of their assets
directly in businesses. Although banks can make loans, they cannot own
shares of a company. The close relationships between banks and businesses
in Japan helps reduce the cost of capital. Japanese banks take a long-term
approach to growth and will settle for less than the astronomical gains
sought by venture-capital groups. Fostering a long-term bank-industry
relationship in the US seems worthwhile.

4. Today, capital gains are taxed as ordinary income. Let’s restructure
our capital-gains tax so that it again penalizes short-term speculation and
rewards long-term investment. Also, to encourage long-term investments,
we could exempt from taxes dividend and interest payments from invest-
ments held longer than 10 years. Further, dividend payments should be
exempt from corporate income tax, a double taxation that hurts US busi-
nesses and investors.

5. I've said before that companies should consider issuing stock that
requires at least a 6-month own