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66" MIPS by 1989. Over 100
MIPS in the 19907s.

At those speeds, Intel’s new
80960 architecture is going to be
miles ahead of other embedded
control solutions. By enabling the
execution of multiple instructions
per clock, the 80960 architecture
goes beyond simple RISC.Thus
raising both the speed limit and
your expectations.

But you don't have to wait
to get on this virtual
superhighway for
embedded control.
Because Intel offers a
family of processors that you
can drive away with today.
All based on the 80960
architecture.

Starting with the
80960KB.The only 32- 1§
bit embedded control %
processor with a complete
Floating-Point coprocessor. All
on a single chip.

Then there’s the 80960KA.

A single chip 32-bit embedded
control processor with a direct
upgrade path to 66 MIPS in 1989,
Available in more economical
versions,without Floating-Point,

at 16-,20- and 25 MHz.

And for military applications,
Intel offers the 80960MC. The
only 32-bit embedded control
processor with hardware multi-
processing capabilities on a
single chip.

We also supply all the
development support you need.
Including high-level languages
for a variety of industry-standard

hosts, and the ICE" 80960

y  development tool.

The result is the world’s
first fully supported 32-
bit architecture
designed
. - exclusively for

My cmbedded control.
SO why wait any
longer? Our comprehensive
80960 brochure gives you
" the complete story. To receive
it, just call (800) 548-4725 today
and ask for Lit. Dept. #W475.
With one phone call,your project
can be on the road to 32-bit
embedded control.

And ready to accelerate.

©1988 Intel Corporation e *Sustamable MIPS on-chip
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AND IN 1989
WERE RAISING
THE SPEED LIMIT.
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INTELS 80960
ARCHITECTURE
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FOR EMBEDDED
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IBM PC/XT/AT

IEEE 488 CHOICES S s

For OEM applications Software Choices
Hardware interfaces and software drivers for OEMs Several software driver choices for each interface.
who depend on superior products, pricing and Also, the menu-driven ASYSTANT GPIB package for
technical support to make their products succeed. scientific instrument control and data analysis.
- Optional protection from unauthorized software
Hardware interfaces for the IBM copying for users of the PS/2 and PC interfaces.
PS/2, PC/XT/ATs, STD Bus and Ziatech’s world also includes STD Bus computers,
software development systems, and local industrial
MIII.TIBUS SVStems- networks for test and control applications.

z|zaTecH

CORPORATION

3433 Roberto Court

San Luis Obispo, CA 93401
805/541-0488

ITT Telex: 4992316

Fax: 805/541-5088

IBM, PS/2 and IBM PC/XT/AT are registered trademarks of
International Business Machines, Inc. ASYSTANT GPIB is a
trademark of Asyst Software Technologies, Inc

© Copyright 1988 by Ziatech Corporation
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WHY UTG? ASK THE
VME GONSORTIUM.

“For a bunch of companies
that don't always agree on
everything, we sure were
unanimous on VTC.”

The VME Consortium needed an economical, yet highly
functional VME bus interface chip, to minimize design time
... and to help raise the VME standard to higher levels.

“We looked at the leading suppliers,” said Joe Ramunni,
consortium chairman (and president of Mizar), “and VTC came
out on top. Their CMOS standard-cell ASIC approach gave us
the high drive capability we needed, optimized for bus inter-
facing. And, it proved much more cost-effective, with higher
performance, than gate array technology.”

The VME Consortium is made up of such firms as Plessey
Microsystems, Omnibyte Corporation, Mizar Inc., Ironics Inc.,
Heurikon Corporation, Matrix Corporation, and Clearpoint Inc.,
among others. What did they look for in a supplier?

“We needed a credible business partner,” said Ramunni, “‘with a
proven track record, who could provide a turnkey package . . . both
design and fab. A supplier that could produce in quantity, and provide
technical support to the market at large.

“We also needed a firm with an international marketing structure,
because we expect this chip to be the de facto standard worldwide.

“But, we needed peaple we could work with, too. VTC had the right
‘comfort factor’.”

Jack Regula, consortium technical director (and VP-R&D, Ironics)
added: “Our requirements for high speed, high gate-count, low power
consumption, and VME bus drive capability were all met well with VTC'’s
1-micron CMOS standard cell library. And we were extremely impressed
with VTC's facilities, its people, and its customer list.”

In the future, the VME bus chip (VIC) will become a standard cell within
VTC's CMOS library, to allow customers to further customize the chip.

Shouldn’t you be getting to know VTC, too? You'll be in good company
when you do. Call or write us today, and we'll send you our short-form
product catalog, which describes our product offerings in linear signal
processing, high-speed CMOS logic, mass storage ICs, bipolar ASIC, and
CMOS ASIC.

VTC Incorporated, 2401 East 86th Street, Bloomington, MN 55420.
(In Minnesota, 612/851-5200.) Telex 857113.

CALL 1-800-VTC-VLSI

VTC Incorporated
Performance, Pure & Simple™
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Vibration analysis
with stop and hold.
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A/D, amplifier development
and calibration.
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Complex waveforms
for servo drives.
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Dual tones for
telephone testing.
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Noise added to
any waveform.
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Digital testing and
troubleshooting.
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Standard waves at
the push of a button.

We’ve been making waves for 25 years.

A quarter-century ago,
Wavetek brought you the first
waveforms produced by a solid-
state function generator. Now our
Model 75 Arbitrary Waveform/
Function Generator puts you
in control.

Model 75 lets you generate
waveforms without entering x/y
coordinates. Thumbtack and
rubberband modes allow easy
development and editing of any
waveform. There are also nine
standard functions which you can
use at the push of a button.

© Copyright 1988 Wavetek Corporation

Now it’s your turn.

Waveforms are stored in
nonvolatile memory, with more
than 4,000 vertical points and
8,000 horizontal points of
resolution. They can be played
back at any rate, up to 500ns
per point.

CIRCLE NO 72

By linking two or more
Model 75’s together, you can
superimpose waveforms to
introduce phase displacement
or other special effects. And at
the low price of $2295, you
might want to buy several.

For literature or to arrange
an amazing demonstration, call
or write Wavetek San Diego, Inc.,
PO. Box 85265, San Diego,

CA 92138. Phone (619) 279-2200;
TWX (910) 335-2007.

WAVETEK:




Record highs and lows
for DC/DC converters.

New 100V
MOSPOWER
switching transis-
tors deliver the
highest current
rating and lowest
I'DS(on) fOr cooler
power supplies.

—_
S
v
=

i
=
@
i}
£
]
R
=
73
®
=
1
e
e

Gate Charge (Qq(,,))—Relative Switching Time

Swiss National Tourist Office

The Siliconix forecast for power supply design is one of record
high current ratings and switching speeds combined with record
low rpgon)-

Our new family of rugged 100V MOSPOWER devices lowers
operating temperature, shrinks package size, reduces part count
and increases system functionality. Now you can use smaller
heatsinks and eliminate external components such as snubbers
and voltage clamps. The result—a more power efficient DC/DC
converter and a more reliable, cost-effective power supply design.

These 100V MOS-
PART POWER devices are —
NUMBER TACKAGE e Iy I ideally suited to -

switching transistor
SMM70N10 TO-3 25mQ 70A 70A applicationsinDC/DC

SMP4ON10 T0-220 40mQ 40A 40A converters for power
SMP3ON10 T0-220 60mQ 30A 30A  suppliesand military [
products. In addition, |F5E
they are \
excellent for solid state relay applications in auto-
motive products and switching transistors in
battery powered vehicles.

All of these Siliconix MOSPOWER devices
are produced in our Class I wafer fab and ~
they are 100% UIS (Avalanche) tested. Get \‘ .
record breaking performance. Dial our toll- ~
free hot line now! Call 1 (800) 554-5565, Ext. 941

for your free 100V MOSPOWER Design Kit. It includes
your sample and data sheets.

¥ Siliconix
incorporated
2201 Laurelwood Road, Santa Clara, CA 95054 © 1988 Siliconix, Inc.
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SPECIAL REPORT
EDN’s 15th Annual pP/uC Chip Directory 164

Forget about RISCs, MIPS, and Dhrystones. This vear, the real ac-
tion revolves around new embedded-controller uP chips.—Jon Titus,

Editor

DESIGN FEATURES

Designer’s Guide to dc/dc converters—Part 2 285

This article, part 2 of a 4-part series, provides tips on selecting the
right instrumentation to evaluate the performance of your low-power
5,12, and +12V converter designs.—Jim Williams and Brian Huffinan,
Linear ‘Technology Corp

On the cover: Browse through EDN’s

Fifteenth Annual wP/pC Chip Divectory Use npn and pnp devices effectlvely 297

to find the best device for your needs. This — in semicustom arrays

year; the spotlight is on embedded- | - y el s :

controller chips. See py 164. (Photo A!t 1ough accustomed to using npn and pnp transistors of vgqm\alanr

courtesy Advanced Micro Devices) performance, many analog-circuit designers have difficulty with the
lower performance pnp transistors usually found in semicustom arrays.
Yet you can in fact use a combination of npn and pnp devices i a
variety of useful circuits.—Winthrop Gross, Tektronix Inc

Designer’s Guide to PC-based 315
analog pc-board design—Part 2

Unfortunately for analog engineers, PC-based software for pc-board
lavout does not casily accommodate the distinct requirements of
analog design. This article offers some tips for making the most of the
packages available today.—Kimberley F Quirk, Engineering Services Group

Continued on page 7
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Fluke. First Familyof DMMs.

When accuracy, performance and value
are important, professionals the world over
look to Fluke — the first family of DMMs.

Reliable Fluke-quality 3%2- or 4Y2-digit
DMMs fit every need — from design en-
gineering to industrial troubleshooting.

There’s the low-cost 70 Series — the
most DMM you can get for the money. The
high-energy protected 20 Series — built
to survive the toughest jobs. The reliable
80208 Series — made to withstand the
rigors of the field service environment. The
precise 8060A Series — the most power-
ful and complete test and measurement
system available in a handheld package.
And, of course, the versatile Bench/
Portables that carry on the Fluke tradition
for precision and durability in lab-quality
bench instruments.

Fluke comes in first again with the

R— vAC ¥ sty o A" worldss largest selection of quality acces-
3 8 UU | 4 4 ' sories to help extend the capabilities of

i ] /  your DMM even further.

J i o I S/ There’s no need to look anywhere else.
Uncompromising Fluke design and lead-
ing edge technology are the reasons why
attempts at imitation will never fool the
millions of professionals that accept noth-
ing less than a Fluke.

For your nearest distributor or more in-
formation, call toll-free 1-800-44-FLUKE,
ext. 33.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

I00MA |t

Fluke's newest 3Y2-digit bench meter, the 37, offers 0.1% basic dc
accuracy, analog /digital display, fused 10A range, MIN/MAX
recording, Touch Hold, and internal storage compartment

FLUKE

John Fluke Mfg. Co., Inc. P.0. Box C9090, M/S 250C, Everett, WA 98206, Sales: (206) 356-5400, Other: (206) 347-6100.
© Copyright 1988 John Fluke Mfg. Co., Inc.  Allrights reserved.  Ad No. 0821-F70
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The performance of some of the new
3M- to 20M-byte, 3%-in. floppy-disk
drives vivals that of some low-cost Win-
chesters (pg 103.)

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

Expre55| | ||I»
Request

TECHNOLOGY UPDATE

Interactive simulation packages prove 65
faster and more versatile than ever

Computer-simulation software has seen both quantitative and
qualitative changes in recent years.—Chris Terry, Associate Editor

Conventional EEPROMs and flash EEPROMs 89
offer a spectrum of bit densities

Applications abound for nonvolatile memory devices capable of oc-
casional reprogramming.—John A Gallant, Associate Editor

Recent 3M- to 20M-byte, 3:-in. 103
floppy-disk drives suit mainstream uses

Will 3%-in. floppy-disk drives that store 3M to 20M bytes venture
forth into mainstream applications or will they be relegated to niche
applications>—Maury Wright, Regional Editor

Mix business with pleasure 113
at Munich’s Electronica

Electronica 88 is Europe’s largest exhibition for electronics com-
ponents and assemblics.—Peter Harold, European Editor

Electronica ’88 Products 116

Wescon/88 will focus on engineering 133
workstations and automated design tools

Wescon/88 will have more than 1300 booths showcasing a wide
variety of clectronics products.—Clare Mansfield, Associate Editor

Europe 1992 poses a challenge 139
for the US electronics industry

After 1992, European countries will no longer raise protectionist
barricades against products from their neighbors.—Jack Gee,
Contributing Editor

PRODUCT UPDATE

DSP-based microcontroller 145
20-GHz-bandwidth DSO 146
PC-based CD-ROM tool 148

Continued on page 9

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

[] Electronics & Computers [] Interior Design [] Printing [} Publishing [ Industrial Research
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AMD is introducing 17 low power
CMOS FIFOs.

They come in a broad range of
speeds and densities. Even architec-
tures for specialized applications.

And they're all available now.

8 CIRCLE NO 75

Call us at (800) 222-9323. Ask
for the Specialty Memory Data Book
and find out about your favorite FIFO,
And another and another and another.

Advanced Micro Devices c1

901 Thompson Place, PO. Box 3453, Su y ale CA 94088
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dds are 50-50
your perfect ASICis a

pertect dud the first time
you plug it in.
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ThatSwhy
Mentor Gtraphics
lets you combine
ASIC and board
circuitryina
single simulation.

Trouble in ASIC paradise.

The big day has arrived.

Your first gate array is back from the foundry.
With high expectations, you plug it into your
board and power up.

It doesn’t work.

Don’t feel alone. Over 50% of ASICs aren’t
operational when first installed in their target
system. Even though 95% pass their foundry
tests with flying colors.

An immediate solution.

Mentor Graphics shifts these even odds
heavily in your favor with our QuickSim™ logic
simulator, which lets you simulate both your
ASIC and board circuitry in a single run.

With QuickSim, you not only track
the internal operations of your ASIC
circuitry, but also its transactions
with the system at large. If there’s a
problem, you see precisely where it’s
located, either inside or outside
your ASIC. All in a single, interac-
tive simulation environment,
where you can view and graphi-
cally “probe” the circuitry created
by our NETED™ schematic editor.

Check out our libraries.
Library support is an ideal

benchmark to gauge the true

worth of an electronic

design automation system.

The more diverse and plenti-

ful the component modeling libraries, the
greater the design capability. It’s as simple as
that.

By this simple, yet decisive measure, Mentor
Graphics brings you unequaled design capabil-
ity. While other EDA vendors scurry to produce
their own ASIC libraries (with little guarantee of
accuracy), more ASIC vendors put their libraries
on Mentor Graphics workstations than any
other. And in most cases, we're the first work-
station supported, which means you have the
first shot at exploiting new chip technologies.

With Mentor Graphics, you get a breadth of
LSI and VLSI component models, both hardware
and software based. All of which can be mixed
with ASICs in a single simulation that cuts your
run time to an absolute minimum.

To be continued.

So much for the present. We're already devel-
oping new EDA tools for systems design that will
extend to every dimension of electronic product
development. From high-level systems descrip-
tions to CASE. It’s what our customers expect.
It’s what we’ll deliver.

It’s all part of a vision unique to Mentor Graphics,
the leader in electronic design automation. Let
us show you where this vision can take you.

Call us toll-free for an overview brochure and
the number of your nearest sales office.

Phone 1-800-547-7390
(in Oregon call 284-7357).
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Convention says that gate

Xilinx Programmable Gate

arrays often take months to Arrays cut months off your devel-
develop. opment cycle and replace boards
Convention says that TTL full of TTL and PLDs.
and PLD-based designs sacrifice You don’t worry about NRE,
production cost effectiveness. because there isn't any.
Maybe it’s time you flaunted You work with a proven stan-
convention. dard part that has already been
With Xilinx Programmable 100% tested down to the last
Gate Arrays.They giveyou all the  transistor. And our standard
benefits of gate arrays, but you parts are priced the way most
can program them right at your standard parts are priced. Low
desktop. and getting lower.
s to Mathet [fall this sounds too
Weeks 0 5 10 15 2 | good to be true, consider
| \mﬁc-mmll Pmml\'lpnm Fv‘lllualmn l the evidence:
P : " Design engineers are
using more than 2,500
Programmable Of our development
Gate Array systems. And this year
Cutup to 15 weeks from your design schedule. Because Xilinx they'll create more than
Programmable Gate Arrays mean no waiting, and no risk. 10’0()0 designs, gulded
L hy Xilinx’s comprehensive design
tools and complete technical

\ny way you look at it—speed,
density or price—Xilinxs Program- 658

mable Gate Arrays make conven-
tional logic design seem prehistoric
by comparison.

support.
Production benefits are well
proven: We've already shipped
more than a
million fully
tested parts. ™
Soifyoure
tired of working
the conventional

g

e Gae N
Daa

The Programmable Gate Array Company ™

Programmable design cuts your expenses, not
your options. Xilinx offers you a broad range of
Logic Cell™ Arrays for every application.
way, take a look at Xilinx’s Pro-
grammable Gate Array. Our new
data book shows you how to get
more density with less risk and
get your ideas to market faster.

Just call (800) 255-7778.In
California call (408) 559-7778.0r
contact your local Xilinx distrib-
utor, rep, or sales office and ask
for a copy.

[t defies conventional logic.
But it makes perfect sense.

2 XILINX

S CIRCLE NO 78







Many of the world’s most demand-
ing engineers are already sold on the
ES-1800 microprocessor development
system from Applied Microsystems.

Because it’s the only closely coupled
system that includes emulators, debug-
gers, SCSI, two megabytes of overlay
memory and transparency at operational
speeds.

And because we've kept it state-of-
the-art by constantly expanding and
upgrading the system.

Now the ES-1800 supports most
every popular processor, including
68020 at 25 MHz, 80C186 at 16.0 MHz
and 68000 at 16.7 MHz. As a result, you
don't need to replace your development
system every time you select a new micro-
Processor.

There just isn’t a more comprehen-
sive, effective, efficient or experienced
development system around. Not Intel
ICE. Not Hewlett Packard.

Nearly 10,000 units out there
continue to debug embedded systems
more reliably than any of the others. By
doing more. Faster, easier and more
accurately. After all, thousands of nit
pickers can't be wrong.

For a demonstration, write Applied
Microsystems Corporation, PO. Box
97002, Redmond, Washington, USA
98073-9702. Or call (800) 426-3925,
in WA call (206) 882-2000.

{i

Applied
Microsystems
Corporation

CIRCLE NO 76

In Europe contact Applied M
HP22 6EP. United Kingdom.
In Japan contact Applied Mi
Shinagawa-KU, Tokyo T141,

. Nihon Seimei, Nishi-Gotanda Building, 7-24-5 Nishi-Gotanda
770.

tion Ltd.. Chiltern Court, High Street, Wendover, Aylesbury, Bucks
59
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“THE NEWEST
VERSION OF
SCICARDS...

FROMAN
EVEN NEWER

VERSION _
OF SCIENTIFIC ¥
CALCULATIONS™ §

“We've been teaching SCICARDS "new tricks
for more than 15 years. It's the longest run-
ning software for PCB design in the history
of CAD. And with our new Version 24,
we think it'll be the tough act everyone
will have to follow. It features 100 percent

rip-up routing, a new functionally rich flood
router and a host of advanced ECL capa-
bilities. What's more, it's the first version
produced by the new Harris/Scientific
Calculations relationship—a combination
committing tremendous resources to PCB
design technology. And we have ideas that




will not only change the way you think
about us, but also the way you create—in
every phase of the design cycle from front
end to manufacture. Because from now on,
when it comes to PCB design, an idea
whose time has come will probably come
from us. The SCICARDS people.”

g David J. Marini,
| Vice President/General Manager,
Scientific Calculations/Harris

SCIENTIFIC CALCULATIONS DIVISION

7796 Victor Mendon Road
PO. Box H

Fishers, NY 14453

1-800-4 HARRIS Ext. 4347
1-800-344-2444 (Canada)

SCICARDS is a trademark of
Scientific Calculations, Inc.
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Even though we’re the strongest group of

companies in the electronics industry, there may
still be a few people who don’t know we exist.
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ITT ElectroMechanical
Components Worldwide. A collec-
tion of companies with reputations
unmatched in the industry. You
know us as ITT Cannon, Schadow,
Jeanrenaud, Pomona Electronics, MTI
and Sealectro.

However, for those few people

who may not be quite as familiar with
us, perhaps an introduction is in order.
It started more than 70 years

ago, with the creation of the first-ever
connector. Then, year after year, inno-
vation after innovation, we just kept
getting stronger. Expanding product

EDN October 27, 1988

lines. Developing switches, relays, test
accessories, fiber optics, connectors
and cable assemblies. For more and
more markets.

The result?

A worldwide company with the
resources, experience and expertise
to help you significantly
supplier base. With manufacturing
facilities, engineering centers and cus-
tomer service representatives in virtu-

arrow your

ally every part of the world.

What’s more, our systems
approach to problem-solving means
that you benefit from having our top
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engineering teams working with you,
from start to finish. That’s just the way
we do business.

Chances are, you already know
about us. But if you’d like some more
information about all our capabilities,
drop us a line today. And leave your
competitors out in the cold.

1851 East Deere Avenue
Santa Ana, CA 92705-5720
Orcall (714) 261-5300

T Components ke

Duscover our strengths.




GAZELLE'S NEW HIGH-PERFORMANCE LOGIC DEVICES

| ||
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I
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gazelle
(408) 982-0900

Call for an information kit.
Or send your name and
address to Gazelle, Dept. A,
2300 Owen St., Santa Clara,
CA 95054.
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Breakneck Performance at Breakthrough Prices.

Traditionally, the prime obstacle to outrageous perfor-
mance is an outrageous price.

Meet the GA22V10s from Gazelle Microcircuits.

They're the two fastest, high-density, user-configurable
logic chips available. Chips that are up to twice as fast as
their silicon equivalents. Chips that eliminate the high
price of high performance.

Running at 110 MHz with a propagation delay of just

5 ns, the GA22V10-7 liber-
this tl,le true erforn7lance PARTMO. 1 de it |
P GAZELLE MICROCIRCUITS

of your system. It’s fast GA22V10-7 I 75ns | 30ns | 60ns | 110MHz
enough to let 68030s and ~ [GA22Vi0-10 | 10.0ns | 36ns | 75ns | 90MHz

RISC processors like the AMD

5 ™ i PAL22V10 150ns | 100ns | 100ns | 50 MH
88000 and SPARC™ runat | pajsrs 75ns | 70ns | 65ns ] 74 Mhiz
full speed. Cache control, TEXAS INSTRUMENTS
bus arbitration and wait TIBPAL22VP10 | 20.0ns | 20.0ns | 12.0ns | 37 MHz
state bottlenecks simply CYPRESS SEMICONDUCTOR

disappear while worksta- ~ LPALC22V10 [ 250ns [ 150ns | 150ns | 33MHz
tions and PCs gain a 33% boost in performance.

Gazelle’s TTL-compatible GaAs is the reason. Our
GA22V10 is 100% pin and function compatible with
slower silicon 22V10s. We created 25 new internal circuit
techniques to deliver this performance at this price.
Which is why you don’t see these specs from any other
manufacturer. In GaAs or silicon.

All it took was a break from tradition.

SPARC is a trademark of Sun Microsystems, Inc. Gazelle is atrademark of Gazelle Microcircuits, Inc. © 1988 Gazelle Microcircuits, Inc. All rights reserved.
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NEWS BREAKS

EDITED BY JOANNE CLAY

ACCESSORY MODULE BOOSTS SCOPE’S SAMPLE RATE TO 2 GHZ

Comprising a power splitter and a precision delay line packaged in a plug-on
module, the $1625 HP 54114A test set from Hewlett-Packard (Palo Alto, CA; phone
local office) allows you to team both 1G-sample/sec channels of the company’s 54111D
digital sampling oscilloscope (DSO) to create one channel with a 2-GHz digitizing
rate and a 500-MHz bandwidth. Previously, the company published an application
note (#HP 54111D-1) that explains how to obtain this faster sampling rate with the
54111D, an IEEE-488 controller, a 500-psec delay line, and a 50{) power splitter.
However, the company recently changed the DSO’s firmware to accommodate the
test set, eliminating the need for the IEEE-488 controller. If your 54111D’s serial-
number prefix is 840 or higher, your scope will work with the test set. Older DSOs
require an HP 54111D-68702 upgrade kit, which costs $2625 and includes the 54114A
test set.—Steven H Leibson

BOARD- AND CHIP-LEVEL PRODUCTS FEATURE VGA ENHANCEMENTS

The IBM PS/R computer with its Micro Channel architecture may or may not
become as popular as its forerunners, the PC/XT and PC/AT, but the PS/2’s video
adapter, the IBM VGA, is already firmly entrenched. Two products offer enhanced
versions of the VGA. The first is the CL-GD510A/520A chip set from Cirrus Logic
(Milpitas, CA, (408) 945-8300), which features a 32-bit-wide interface to video mem-
ory. It costs $40. The company also sells either an 8- or a 16-bit ROM-based basic I/0
system (BIOS), as well as a BIOS that can be uploaded to system RAM for maximum
performance on the 32-bit internal buses of 80386-based systems. The second product
is the Paradise VGA Plus 16 board from Western Digital Imaging (Mountain View,
CA, (415) 349-8400). The board uses its Autosense capability to determine whether
or not the host system has a 16-bit data bus, and thus whether it should use an
8-or a 16-bit video BIOS. The board costs $499.—Margery Conner

MILITARY FLOATING-POINT PROCESSOR PERFORMS 75M FLOPS

Two on-chip multipliers and three on-chip ALUs allow the 15-MHz UT69532
IQMAC floating-point processor to execute 75M flops. While performing this feat,
the $1845 CMOS chip—from United Technologies Microelectronics Center Inc (UTMC,
Colorado Springs, CO, (719) 594-8000)—dissipates less than 8W over the full military
temperature range (—55 to 125°C). The IQMAC performs 32-bit floating-point opera-
tions that conform to IEEE standard 754-1985. The chip performs real-number opera-
tions in one clock cycle and complex-number operations in one or two cycles. On-chip,
built-in self-test logic, including a signature analyzer, verifies the IQMAC’s operation
by using 32,000 unique test vectors. UTMC says that it will begin delivering the
IQMAC in 248-pin PGA and 304-lead flatpack packages by the second quarter of
1989.—Steven H Leibson

STACKED HEADERS MAXIMIZE AVAILABLE SPACE ON PC BOARDS

If you need to conserve space when designing your next pc board, consider using
the condo-style header system developed by 3M (Austin, TX, (512) 834-6792). By
stacking two right-angle boxed headers, you can make use of the free space above
your pc board. Designed with 0.155-in. solder tails for use with 0.100 X0.100-in. pc
grids, a 50-position, long-latch stack header costs $12.01 (1000). You can order other
configurations that accommodate 20 to 128 leads in either a low-profile 0.63-in. or
a 0.675-in. housing suitable for robotic insertion.—dJ D Mosley
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RUGGEDIZED 2%-IN. WINCHESTER STORES 20M BYTES

Targeting lap- and portable-computer applications, the Prairie 220 hard-disk
drive stores 20M bytes in a 2'%-in. form factor. The drive, from PrairieTek Corp,
(Longmont, CO, (303) 772-4011) consumes an average of 1.5W, weighs 9 oz, and
occupies 30% as much space as a standard 3'%-in. drive does. You can purchase the
drive with an embedded SCSI or IBM PC/AT controller. The drive specs a R8-msec
average seek time. To ensure that the drive will operate reliably in rugged environ-
ments, the company developed a ramp mechanism to load and unload heads, and to
lock the heads into place when power is removed. The drive costs $400 (OEM qty)
and is currently available in limited production quantities. The firm plans to offer
higher-capacity 2'%-in. drives in the first half of 1989.—Maury Wright

LOW-COST LOGIC COMPILER FOCUSES ON GAL DEVICES

The PLAQ logic compiler from Querty (San Diego, CA, (619) 455-0500) is priced
at $395 and supports only GAL (Generic Array Logic) devices from Lattice Semi-
conductor Corp. Because the logic compiler is dedicated to GAL devices, you don’t
need to set configuration fuses on the GALs—PLAQ derives it from your design. You
can enter designs either as equations or as truth tables. The logic compiler also lets
you run simulated test vectors through a design before you program the part.
First-time GAL users will find helpful tutorial information in the logic compiler’s
instruction manual.—Doug Conner

ISDN SOFTWARE KIT AIDS IN NETWORK CONNECTIVITY

Compatible with CCITT Q.931 and X.25 recommendations, the AmLink3 software-
development kit from AMD (Austin, TX, (512) 462-4360) provides you with OSI layer
3 software, two ISDN terminal coprocessor boards, and two Digital Exchange Control-
ler boards and software. The kit lets you design terminal equipment that provides
for voice and data communications through OSI layer 3. It also lets your terminal
equipment communicate directly with AT&T’s central-office switch. The AmLink3
software kit costs $40,000, including a one-time software-license fee, and comes
with documentation and development tools. You can order a layer & AmLink LAPD/
LAPB kit for $12,000.—dJ D Mosley

MOTOROLA AND CHERRY SEMICONDUCTOR EXCHANGE TECHNOLOGIES
The Semiconductor Products Sector of Motorola Inc (Phoenix, AZ, (602) 897-3841)
and Cherry Semiconductor Corp (East Greenwich, RI, (401) 885-3600) have signed a
formal agreement to exchange manufacturing technologies for selected high-volume,
bipolar linear ICs. As a result, each company will have the technical capability to
act as an alternate source for certain products designed by the other. By providing
linear devices with equivalent electrical performance, the agreement will eliminate
multiple-sourcing problems for many of the customers of both companies.

According to Steve Hanson, vice president of Motorola’s Bipolar Analog IC Div,
truly compatible alternate sourcing is particularly important in the market for
custom linear automotive ICs, where both Motorola and Cherry have a growing
customer base. Cherry Semiconductor president Alfred S Budnick indicated that the
agreement provides a level of assurance and stability of supply beyond what would
otherwise be possible.—Dave Pryce
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Stay Generations Ahead
in Video/RF 12-Bit ADCs

When it comes to the industry’s
highest performance 12-bit,

10 MSPS converters, TRW

LSI can keep you out front.
Whatever your data acquisition
problem, TRW LSI's THC1200
Series provides the solution.

Take the THC1201: It's completely
self-contained, including track/hold
and all timing circuitry. Signal in, data
out, all in a 46-pin hermetic DIP. Standard
+1.0V input range, +15V and

+5V supplies, TTL interface and
synchronous data output make this the
easiest part of your system design.

Really cramped for space? Try the
THC1202. You get the same leading-
edge performance as the THC1201,
but in a 40-pin package that's 40%
smaller. And, as an extra bonus, you
can dump that -15V power supply.
And accommodate bipolar or unipolar
input signals. That's not all . . .

If you have signals down in
the mud, our THC1200 is 4

the solution. It offers a
full scale input range of
=+ 167 millivolts. That means
you won't need that extra low-

THC1201

noise gain stage. But, the whole
world doesn'’t speak softly, so the
THC1200 has a gain switch that gives
you a +2.5V input range. That's a gain
shift of 15X, extending the dynamic
range by over 23dB.

Need more? Give us a call. We have
many other leading-edge conversion
products on the drawing board. Or
we'll do one just for you.

Even if you have already solved your
12-bit acquisition problem, talk to us.
Remember, we guarantee full-spec
performance. Plus, we can show you
how to save time, space, power and
money — and obtain multiple-source

security without a redesign.

THC1200

TRW LSI Products —
Bringing the worlds of

together .to keep you
generations ahead.
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THC1202

Data Acquisition and DSP

» [
i)
Wy
4
i b
0 0.5MHz/div 5.0MHz
Analog
Part Input | Package
Number | Range | Style Area | Power
) (8g.In) | (W)
THC1202 | +1.0 | 40-Pin 23 3
DIP
THC1201 | +10 | 46Pin | 38 3
DIP
THC1200 | +25 | 46-Pin 38 5
and DIP
+0.167

TRW LSI Products Inc.
P.O. Box 2472, La Jolla, CA 92038
619.457.1000

In Europe, phone:

TRW LSI Products Inc.
Munich, 089.7103.115;

Paris, 1.69.82.92.41;

Guildford (UK.), 0483.302364

In the Orient, phone:

Hong Kong, 3.880629;

Tokyo, 3.487.03806; 3.461.5121;
Taipei, 2.751.6856;

Seoul, 2.553.0901;

Singapore, 65.747.6155

Australia, 613.544.8244

7wy

TRW LSI Products Inc.

©TRW Inc., 1988 — 712A01588




NEWS BREAKS: INTERNATIONAL

EUROPEAN COMPANY GAINS MIL-STD-17723A APPROVAL

The hybrid division of STC Components Ltd (Great Yarmouth, UK, TLX 818746)
claims to be the first company outside North America to have gained US Department
of Defense MIL-STD-1772A approval for its production facilities. This approval allows
the company to participate in the offset-contract arrangements whereby European
manufacturers are authorized to supply components for use in defense systems
purchased from the US. In order to meet MIL-STD-1772A requirements, the company
has installed class-100,000 clean rooms in which to carry out critical assembly
operations under class-100 laminar-flow hoods. Using these facilities, the company
can manufacture hybrid circuits that are qualified to MIL-STD-883C requirements.

—Peter Harold

COMPONENT TESTER MEASURES DEVICE PARAMETERS AT 1 MHz
Capable of performing 55 tests/sec with an automatic component handler, the
Model 7010 component tester from Wayne Kerr Ltd (Bognor Regis, UK, TLX 86420;
in the US: Woburn, MA, (617) 938-8390) is suited for high-speed component testing
and binning applications. The tester measures capacitance and inductance along
with a range of secondary parameters—such as @ factor, equivalent series resistance,
equivalent parallel resistance, and dissipation factor—at frequencies of 1 kHz, 10
kHz, 100 kHz, or 1 MHz. Its basic measurement accuracy is 0.05% at all frequencies,
and its maximum measurement resolution is 10 ppm. You can select the drive level,
measurement speed, and ranging mode independently for each test frequency, and
an internal compensation system automatically compensates for test leads as long
as Rm. The component-handler interface allows you to sort components, according
to both primary and secondary parameter limits, into as many as 30 component
bins. In addition to the component-handler interface, the tester has IEEE-488 and
RS-232C interfaces. It costs £6250.—Peter Harold

INTERNATIONAL PARTNERSHIP DEVELOPS ISDN CHIPS

As a result of a partnership to develop ISDN chip sets, National Semiconductor
Corp (Santa Clara, CA, (408) 721-5000) and SGS-Thomson Microelectronics (Agrate
Brianza, Italy, TLX 330131) have jointly announced the availability of several ISDN
devices. The TP3420 (National Semiconductor) or ST54R0 (SGS-Thomson) is an S- or
T-interface transceiver that operates to CCITT 1.430 recommendations. It’s suitable
for use in TE (terminal equipment), TA (terminal adapter), NT-1 (network termina-
tion), or NT-2 equipment or in PABX line cards. The TP3075/6 or ST5075/6 is a
pulse-code-modulated (PCM) codec/filter with p-law or A-law companding algorithms,
time-slot assignment logic, and a direct interface to a 4.096-MHz serial PCM data
highway. National Semiconductor has also announced the availability of two other
products: the TP3401 full-duplex, 144k-bps burst-mode transceiver for twisted-pair
subscriber loops, and the HPC16400 dedicated microcontroller, which provides HDLC
controller functions for ISDN networks. SGS-Thomson Microelectronics will act as
an alternate source for the TP3401. To help you evaluate the devices in S-interface
applications, National Semiconductor is selling a $995 evaluation board—the
TP3500—that includes software support for its onboard HPC16400 microcon-
troller.—Peter Harold
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The P-CAD
Software
That Made
This Famous
Laptop
Computer

Is Now Made
To Fit Your
Budget.

When Zenith Data Systems
needed to pack power into their
laptop computers they turned to
P-CAD®’ Master Designer ™
printed circuit board software.

Why? Because only Master
Designer was powerful enough
to meet their tough requirements.

Today, the same software used
by Zenith Data Systems and over
10,000 others is available to PCB
designers everywhere. Modular
software that costs about half
what you’d expect.

For starters, Master Designer’s
schematic capture and interactive
layout lets you design using the
latest through-hole and surface
mount technologies.

Master Designer also features

full forward and back annotation.

A 6,000 component library
manager. Automatic placement
and 100% routing. Extensive
analog design support. High-
speed graphics. And more.

In fact, you’ll find it so pro-
ductive, you’re likely to see
a return on your investment
in 30 days. :
Orless. o

And that’ll help you justify
even more modules. Such as rip-
up and re-try routing. Thermal
analysis. Gerber previewing and
editing. Analog circuit simula-
tion. A DXF interface for
mechanical design and technical
publications.

And even though Master
Designer costs less, it comes with
our full complement of update
services and training. Including
support from over 50 reseller
locations nationwide.

No wonder over 100,000
boards a year are designed
with P-CAD software.

For more information call
800-523-5207. In California,
dial 800-628-8748. Or send
us this coupon and we’ll
mail you a free preview
copy of our PCB Design
User’s Guide. Complete
with a CAD Buyers
Guide to help you
select the CAD
system that’s right
for you.

And do it now.
Because an oppor-
tunity like this
doesn’t fall
in your lap
every day.

P-CAD is a registered trade-
mark and Master Designer is
a trademark of Personal CAD
Systems, Inc.

[ ———— — —

f Send me a free
preview copy
of P-CAD’s
PCB Design
User’s Guide.

Name

Company

Address

City

!
l
|
3
X
|
l
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|
i
f
1
1
|

| State Zip
| EDN102788

p-cad

ERSONAL CAD SYSTEMS INC.

1290 Parkmoor Avenue
San Jose, California 95126

800-523-5207 U.S.A.
In California, 800-628-8748
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tiny SPDT switches

absorptive... reflective

dC tO 466HZ from$32nz4

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

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

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

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

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

SPECIFICATIONS

Pin Model KSW-2-46 KSWA-2-46
Connector Version ZFSW-2-46 ZFSWA-2-46
FREQ. RANGE dc-4.6 GHz dc-4.6 GHz
INSERT. LOSS (db) typ max typ  max
dc-200MHz 09 11 08 1.1
200-1000MHz 18 13 09 13
1-4 6GHz 1.3 1.7 18 26
ISOLATION (dB) typ  min typ  min
dc-200MHz 60 50 60 50
200-1000MHz 45 40 50 40
1-4 6GHz 30 23 30 25
VSWR (typ) ON 131 1.3
OFF — 1.4
SW. SPEED (nsec)
rise or fall time 2(typ) 3(typ)
MAX RF INPUT
(bBm)
find up to 500MHz +17 T
in '”t? ”HVhV Wh‘““ AT above 500MHz +27 +27
setting higher standards CONTROLVOLT.  —5Von, OV off -5V on, OV off
Mlnl clrcurts OPER/STOR TEMP.  -55° 0 +125°C  -55° to +125°C
PRICE (1-24) $32.95 $48.95
A Division of Scientiic Components Corporation £ 8.9
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 L i
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156 3
C 117 REV.
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The opportunity for automated, low-cost assembly is a key
benefit of surface-mount technology, but is often wiped out by
the high price of surface-mount components. Now, Mini-Circuits offers a new series of FREQ. RANGE (MH2)

mixers to meet the pricing demands of SMT ... only $2.49 in 1,000 quantity ($3.75 ea. in sl e

: IF DC-500
quantity of 10)... at a cost even lower than most conventionally-packaged mixers.
CONVERSION LOSS (dB)

SPECIFICATIONS SCM-1L SCM-INL

(typical) (with leads) (no leads)

The SCM-1 spans 1 to 500MHz with only 6.0dB conversion loss, 45dB LO-RF isolation, Mid-Band (10-250MHz) 6.3
and 40dB LO-IF isolation. Housed in a rugged, non-hermetic 0.4 by 0.8 by 0.3 in. high Total Range (1-500) 75
(maximum dimensions) plastic/ceramic package. Spacing between connections is 0.2 ISOLATION (dB) LR (LD
in. The mixer is offered with leads (SCM-IL) or without leads (SCM-INL) to meet a wide kf:;‘:?;‘ ‘1‘01205"3;2/) jg jg
range of pc board mounting configurations. Hl'gh_B;nd( (250 500MHz) 0 35
Each SCM-1 is built to meet severe environmental stresses including mechanical shock/ PRICE  $2.49(1,000qty)
vibration as well as temperature shock. The operating and temperature storage range is $3.75 (10-49)

55°C to +100°C. Each SCM-1, designed and built to meet today’s demanding reliability Units are shipped in anti-static plastic
requirements, carries Mini-Circuits’ exclusive 0.1% AQL guarantee of no rejects on every “tubes” or “sticks” for automatic insertion

order shipped (up to 1,000 pieces).
finding new ways

When you think SMT for low-cost production, setting higher standards

think of Mini-Circuits’ low-cost SCM mixers. - - - =
[ Mini-Circuits

A Division of Scientific Components Corporation
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500
CIRCLE NO 84 Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156 C115REV. ORIG.






Our new self-timed RAM speeds
system timing in pipelined
architectures.

Finally. A series of
fast-access, self-timed ECL
RAMs (STRAMs). With all the
onboard logic you need to dramati-
cally improve your high-performance system
cycle times. Not surprisingly, theyte from
Fujitsu Microelectronics.

Outwardly, our new STRAMs may
seem like conventional RAMs. But weve given
them a highly unconventional sense of
timing, Which takes the worry out of shrinking
write windows and faster cycle times.

In fact, these timely devices let you
forget all about setting the write pulse. Because
the STRAM does it for you. Simply and pre-
cisely. Using an onboard write-pulse generator
that automatically generates the pulse.

Whats more, the STRAM never loses
track of the time. Its inputs and outputs are
fully synchronous to the clock signal. The self-
timed write operation is initiated when the
clock signal and the write strobe jointly start
the write-pulse generator cycle.

On-chip timing generation not only
frees you from the need for external control of
the write pulse width. It also provides you

with identical
set-up and hold
times. Making it pos-
sible to achieve balanced
read and write cycles.

. Which simplifies system timing
llke never before. STRAMs virtually elimi-
nate setup delays caused by signal skew,
enabling your system to operate at maximum
throughput.

As a result, you can spend far less
time checking your pulse and far more time
reaping the benefits of improved system
performance.

Weve even made STRAMs available
in both latched and registered versions. In 1K
x 4 and 4K x 4 configurations. With cycle
times of 9 ns for the 1K x 4 devices and 13 ns
for the 4K x 4 devices. All on less real estate
than conventional RAMs and their peripheral
circuitry.

Best of all, theyre from Fujitsu
Microelectronics. The partner you can count
on. Now and in the future. Providing you
with the edge you need to always stay ahead.

To find out more about our new
family of self-timed RAMs, call 800/642-7616.
We'll show you how easy it is to stop watch-
ing the clock.

AR TR
FUJITSU
ek EERA TS

FUJITSU MICROELECTRONICS, INC.
INTEGRATED CIRCUITS DIVISION

The edge you need in a changing world.

Integrated Circuits Division - 3545 North First Street - San Jose, CA 95134-1804
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Anything this system can thinkof,

Now there’s a family of test systems that will change the way you think
about Analog VLSI testing.
The system on the left thinks up new device

designs so fast that most test systems can’t
keep up with it. Except the one on the right.

Teradyne’s revolutionary A500. The only
system that’s ready to test the most complex
“system silicon” devices as fast as you can
dream them up. In fact, the A500 is already
helping many leading companies cut critical
product development time and bring their
advanced products to market faster, and with
a lower overall cost to test.
Now, you can test anything from
standard linear to mixed-signal AVLSI.
Teradyne has taken its revolutionary A500
architecture and created two new, compati-
ble systems. The A510, a workstation-based
standard linear tester, with the lowest cost
EDN October 27, 1988




A/ s cantest.

to test per test head, and the A520, which Spend your time testing designs

packs all the performance of an A500 into instead of designing tests.

a smaller footprint at a lower capital cost. If you want to help your company bring next-
Teradyne’s new A500 family not only gives generation products to market faster, pre-

you the capability to test the range of today’s vent premature product rollouts and cut test
devices, it’s ready to help you test tomor- engineering costs drastically, use the system
row’s devices, as well. on the left. Which can only lead you to the

The A500 family shares an architecture system on the right.

based on today’s “open systems” standards— For more thoughtful details, call Beth Sulak at
dual Sun computers, a UNIX operating system,  (617) 482-2700, ext. 2746. Or call your nearest
powerful C-based IMAGE™ software and Teradyne sales office or write: Teradyne, Inc.,
Ethernet TCP/IP networking. In addition, 321 Harrison

each system provides full tester simulation Avenue, g \V4 O\ | =h
on stand-alone workstations, with graphic Boston, l o . “ ] ‘ ‘ ‘t i,
debug and analyzer tools as powerful as any Massachusetts

CAD/CAE tools. 02118. We measure quality.
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" SwiTcHMODE
“POWER SUPPLIES
FROM STOCK

W 2 to 48 VDC Outputs b\

B Automatic Current
Sharing On All Outputs @

B N+1 Capabilities @

Hot Plug -In
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N+1) PUWER SYSTEMS
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] Two to Slx Supplies
B Expandable, 300 to 1800 Watts
B Internallsolation Diodes (Option)

Powertec

A Bonar Power Supplies Company

20550 Nordhoff Street Chatsworth, CA 91311
(818) 882-0004 * FAX (818) 998-4225
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It’s time to dump
the old £15V standard

Thanks to John Shier and Jerry
Thimsen of VTC Inc for their article
“New =5V standard unshackles
analog-IC designers” (EDN, June
9, pg 229). I have been doing analog
design work since the early 1970s,
and I have never run anything on
more than 12V, because to do so
would either create problems in in-
terfacing with digital ICs or make
it difficult to power the whole thing
from batteries, if desired. Also,
higher voltages, even in dedicated
line-powered equipment, didn’t buy
me anything more than increased
power-supply costs. Apparently,
most engineers who design around
the =15V standard let someone
else figure out the power supply.

In recent years, some IC manu-
facturers have been willing to aban-
don the =15V requirement on some
products, particularly those manu-
factured with CMOS technology. I
suppose that in terms of total us-
age, the Texas Instruments TLC
line of op amps and comparators
(and a few other items) is the best
example. This is a very welcome de-
velopment. And some products that
use slow, high-voltage processing
are designed to permit operation on
low-voltage supplies—the LM324
and LM339 are probably the best
examples.

There is some movement toward
the =5V standard you describe,
particularly by manufacturers of D/
A converters (who have apparently
not yet learned how to make CMOS
voltage-output DACs—but that’s a
sermon I should save for another
time) and system engineers who are
incorporating ECL in their sys-
tems. However, there is also some
movement toward single-supply 5V
systems with or without an analog
ground of 1.25 or 2.5V. Our in-
house standard for instruments
powered from 9V transistor batter-
ies or 12V battery packs is 6V with
a 2.5V analog ground: Host ICs will
run on this voltage (BiMOS is a no-

table exception), and we can use
either high-speed CMOS or metal-
gate CMOS. The biggest limitation
of the 6/2.5V standard is that cer-
tain microprocessors and other LSI
devices are not guaranteed at 6V,
and so we're now considering adopt-
ing a 5/2.0V standard. Such a stan-
dard severely limits our choice of
analog components, but bit by bit
we are finding components that will
work satisfactorily on this supply—
including high-speed OTAs.

Again, I'm pleased to see Shier
and Thimsen stick their necks out
and holler for dumping the old
+15V standard. I hope others will
climb aboard that bandwagon.
David E Johnson
Fisher Research Lab/

Los Banos, CA

Vendors should supply

Spice models

I would like to compliment one of
the advertisers in your July 7, 1988
issue, Linear Technology, for its
Design Notes “An LT1013 and
LT1014 Op Amp Spice Macro-
model.”

There is a profusion of analog-
circuit simulation software on the
market, most based on Berkeley
Spice. The software frequently sup-
plies a reasonably complete library
of standard devices. Problems arise
when a nonstandard part is re-
quired. Estimations from manufac-
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The meeting that should never have happened.

When a disk drive crashes, you're in trouble. To an irate
customer, it doesn’t matter that you purchased the drive from
someone else. Your logo is on the system.

This means you need a disk drive supplier who is also a
partner...a company who understands what it’s like to com-
pete in today’s tough computer systems marketplaces. That
company is Hitachi.

An intimate knowledge of the disk drive business.

When you decide to do business with Hitachi, you get
more than just a high quality, incredibly reliable disk drive.
You also get the support, resources, and expertise of a $40
billion dollar company who's one of
the largest OEM computer systems
manufacturers in the world. We use
disk drives in our own systems, and
risk losing customers if drives fail.
Just like you.

This means we know what it takes
to make the best. We design and build
our own motors, heads, microproces-
sors, and custom LSIs to our own strin-
gent specs—all checked by the most stringent
Quality Assurance program in the industry.

We have over 1,500 engineers who work on nothing but
disk drives. They're supported by nearly two decades of
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experience manufacturing disk drives, and over 16,000
employees in R&D throughout the company.

A serious commitment to the disk drive business.

Hitachi continues to advance storage technology, through
the ongoing development and manufacturing of new 5.25," 8,
and 8.8” Winchesters, magnetic tape subsystems and ultra-
high density optical disk subsystems. We plan on being in this
business for a long time. .. making sure your customers call
with orders, not complaints. Next time, specify Hitachi.

Fast Action: To get information or product literature imme-
diately, CALL TOLL FREE 1-800-538-8157, Ext. 877. In
California, 1-800-672-3470, Ext. 877. Ask
for literature number APB-002.

Regional Sales Offices: Waltham, MA
617/890-0804, Dallas, TX 214/991-7983,
Brea, CA 714/993-1610, San Bruno, CA
415/872-1902.

Hitachi offers a complete line of Winchester,
magnetic tape, and optical storage products
with speeds, capacities and inter%m‘c.s for
\'inunilv any application.

- Hitachi America, Ltd.
Computer Division
950 Elm Avenue, Suite 100
San Bruno, CA 94066

@ HITACHI

See us at Condex Booth Number 1258
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turers’ data sheets are sometimes—
not always—accurate.

I was pleased to see a circuit
manufacturer, the organization
most familiar with its own circuit’s
performance, supply a Spice model.
I encourage other vendors to make
such models available also. Indeed,
let’s move into the electronic era:
Why not make these models avail-
able through the more popular on-
line databases?

When simulation runs without
too many source-code bugs, and
when simulation results closely cor-
relate with actual circuit perform-
ance, the result is rewarding—not
only emotionally, but cost- and
time-wise, too. For manufacturers
to make Spice models as available
as data sheets would be a big step
toward hassle-free simulation.
Glenn Fasnacht
Senior Reliability Engineer
Smith Meter Inc
Erie, PA

By any other name

Please note that EDN used the
term “TRIMPOT” incorrectly in the
New Products section of the August
4, 1988 issue (pg 234). “TRIMPOT”
is a registered trademark of Bourns
Inc for its line of trimming potenti-
ometers, and it is improper to apply
the term to trimmers manufactured
by other firms. We apologize for the
error.

Address corrections

Readers who tried to reach Virtual
Instrument Corp in Connecticut by
calling the number listed in the Spe-
cial Report on Virtual Instruments
(EDN, September 1, 1988, pg 126)
reportedly reached a Colorado wa-
terbed store instead. Our apologies
for the area-code gaffe. Meanwhile,
the firm has moved. You can con-
tact the company (no kidding) at:
Virtual Instrument Corp

23 Clarke Circle, Unit #5
Bethel, CT 06801
(203) 748-2000
FAX 203-798-8863 TLX 4930512
Also please note that the pP Sup-
port-Chip Directory in EDN’s June
9, 1988 issue contained an incorrect
address for Toshiba America Inc’s
Electronic Components Business
Sector (pg 143). The correct address
is 9775 Toledo Way, Irvine, CA
92718; phone (714) 455-2000. Read-
ers wishing to contact the com-
pany’s Semicustom Division, which
includes ASIC marketing, should
use the same address.

WRITE IN

Send your letters to the Signals and
Noise Editor, 275 Washington St,
Newton, MA 02158. We welcome all
comments, pro or con. All letters must
be signed, but we will withhold your
name upon request. We reserve the
right to edit letters for space and clarity.

Embedded Systems Programmers:

The Programmer’s Shop carries a multitude of embedded
systems tools that target the 680x0, 80x86, Z80, 8085, 6502,
8051, and 8048 and can be hosted on MSDOS, UNIX, and
VMS. Call John for more detail on other products.

THE MISSING
LINKer

MICROSOFT C

Alcyon

68020 Cross Compiler
68000 Cross Compiler

Avocet

8 bit Cross Assemblers $ 329
8 bit Simulators $ 369
68020 Cross Assembler $ 699

Real Time/Executives

C Sharp Call
Time Slicer $ 279

Unix/Xenix & Addons

JAMJYACC Applic. Mgr. by
JYACC

JYACC FORMATTER by JYACC  Call
Microport System V/286 - complete
system, unlimited 795

Debugger DosMerge 286 - emulate DOS,
unlimited $ 229
Soft Probe II/TX $ 345 Microport System V/386 - complete
. system, unlimited $ 999
Linker DosMerge 386 - emulate DOS,
unlimited $ 479

Link & Locate + +

68000 Cross Compiler Call
280/8085 Cross Compiler Call obj only
6502 Cross Compiler Call

Cross Assemblers $ 719
68K Cross Compiler $1575
68K X-Compiler w/XRay $3150

SCO Xenix System V 286 complete
system
SCO Xenix System V 386 complete
system $1439
Windows for Data - for Xenix 286,
$ 719

***call for other UNIX/Xenix products***

Note: Mention this ad. Some prices are
specials. Ask about COD and POs.
Formats 3" laptop now available, plus
200 others. UPS surface shipping add $3/
per normal item. All prices subject to
change without notice.

Call for a catalog,
literature, and
solid value

5 Pond Park Road
Hingham, MA 02043
Mass: 800-442-8070
or 617-740-2510 988

800-421-8006

. PROGRAMMER'S

SHOP ™

esanaad ers

e sou

FIRMWARE DEVELOPMENT
TOOLS for
MICROSOFT C®

LINK & LOCATE++
SUPPORTS iAPX 86/87/186
Complete Symbolic Support...
* Data Types
* Local & Global Symbols
INCLUDES
1 Library Support
si with
: ¥¥* _J Floating Point
Operation
* COMPLETE Microsoft C®
‘\9’ | Debugging Information

IN-CIRCUIT ';‘(

Downloads
to

EMULATOR
Produces Call or Write for FREE Booklet...
ROMABLE “WRITING ROMABLE CODE
CODE USING MICROSOFT C®™

SYSTEMS & SOFTWARE, Inc.

D
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Analog Design Insights from Maxim Integrated Products

New uP Supervisory ICs
Improve System Designs

harply reduce the complexity, com-

ponent count, and space of stand-
ard microprocessor supervisory
circuits; improve the accuracy and
reliability of reset and battery-
switchover circuits; add to that a
watchdog timer and write protection.
The result: the MAX690 series of
microprocessor supervisory ICs, which
pack many common housekeeping
functions into 16-pin and 8-pin pack-
ages. The MAX690 Series is comprised
of eight ICs that feature pre-trimmed
(50ms, 200ms) or user-adjustable reset
timing, enabling them to meet the
specs of any puP.

Micropower For
Battery Applications

The MAX690-697 offer precise
pre-timmed 4.65V or 4.4V and user-
adjustable 3.0V to 5.5V threshold volt-
age detectors which issue areset pulse
for any supply voltage problem. The
newest member of the family, the
MAX697, features a micropower sup-
ply current (160pA) providing a single-
chip supervisory solution for battery
powered systems.

Because the needs of uP systems
defined the ICs, they contain several
seemingly distinct functions that
microprocessors commonly need (Fig.
1). For one, the chips have a precise
threshold detector and a timer that
generate an accurate reset signal for
any power-up, power-down, brownout,
or momentary-interrupt condition. For
another, power-switchover circuitry of-
fers a battery backup for CMOS RAMs
or a real-time clock. On top of that, an

_[— Veart BATT ON
45V e 1,/ '8 o
' et
nable
C: _D— =) Output
Chip b i
Enable | AT\ 1- O Cow
Input v Line
= | Reset Generator [ | OReset
—+—O Reset
$
O Timebase
OSC SEL
] Watchdog
Qutput
O Watchdog Timer  f—+—O
Watchdog Power
Input Failure
O— Qutput
= o0
ailure
Input
Figure 1.

uncommitted 1.3V threshold com-
parator can serve as a power-failure
warning indicator or monitor for the
backup battery.

To keep the microprocessor from
writing incorrect data into a CMOS
RAM or EEPROM during power-up,
power-down, or brownout, there is
chip-enabling circuitry. This circuitry
forces a Chip Enable Output high
whenever the power supply falls below
the threshold detector voltage.
Moreover, the chip’s watchdog timer
monitors software execution, resetting
the microprocessor if execution is dis-
rupted for any reason.

Power-On/Low Line Reset
The reset function relies on a
reference-voltage technique that is

Reset Isupply Reset Battery Memory Lowline
Part # Pins (Volts) (mA)Typ (ms) Switch Protect In Out
MAX690 8 4.65 4 50 Yes No No No
MAX691 16 4.65 4 50* Yes Yes No Yes
MAX692 8 4.40 4 50 Yes No No No
MAX693 16 4.40 4 50* Yes Yes No Yes
MAX694 8 4.65 4 200 Yes No No No
MAX695 16 4.65 4 200" Yes Yes No Yes
MAX696 16 Adj 4 50* Yes No Yes Yes
MAX697 16 Adj 0.16 50* No Yes Yes Yes
* default; also adjustable

(Please see uP Supervisory IC'’s on back)

November '88

3 1/2 Digit A/Ds
Work With a
Single +2.5V to
+7V Supply

Converting a negative signal (or
one that's around ground) with an in-
tegrating A/D used to require both posi-
tive and negative supplies - a
significant disadvantage for applica-
tions working off a single supply such
as +5V DPMs, or battery powered +3V
DVMs. MAX138 and MAX139, the new
CMOS integrating A/Ds from Maxim
solve this problem by including, on-
chip, a voltage inverter that generates
the negative supply voltage internally.
These devices convert signals ranging
from -2V to +2V, or -200mV to +200mV
with a single +2.5V to +7V supply, while
maintaining an incredibly low 200 pA of
supply current.

Bandgap Reference

Unlike previous integrating A/D
converters which use a zener
reference, the MAX138/MAX139 use a
bandgap reference that provides ex-
cellent long term stability and a maxi-
mum temperature coefficient of
100ppm/°C. Perhaps the most impor-

LEDACD

( MI— DISPLAY
ANALOG '
INPUT - E
0—4 L=

Figure 1.

(Please see 3 1/2 Digit A/Ds on back)
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uP Supervisory IC's (cont'd)

much more reliable than simple RC cir-
cuits. RC circuits work well if a change
occurs abruptly between completely off
and +5V. But if the power is applied
slowly or lost, or if a brownout or
momentary low occurs, they don't
properly reset the system. The reset
section in the MAX690 series contains
a bandgap reference, a voltage divider
that establishes the reset detection
threshold, and a retriggerable mono-
stable oscillator.

The voltage detector forces the
Reset output low whenever the power
supply voltage drops below the reset
threshold. The circuit holds Reset low
until the supply stays above the voltage
detector threshold for the reset timing
period, ensuring that the microproces-
sor receives the minimum reset pulse
width specified by the manufacturer.
The designer can extend this pulse
width by adding a capacitor to the os-
cillator input or he can shorten it by
overdriving the oscillator input. The
voltage detector also serves a second
purpose: forcing Chip Write Enable
Output high whenever the power supp-
ly voltage input is too low.

Although the 4.65V threshold
(MAX690/1/4/5) is a nominal value, the
4.5V minimum and 4.75V maximum are
guaranteed because the thresholds are
trimmed at the wafer level. A Low Line
output offers an instantaneous view of
the voltage detector status. The Reset
output , however, goes high only after
the input voltage has been at a valid
level for the reset period.

Automatic Battery
Switchover

The battery-switchover circuitry,
although shown in the block diagram as
an SPDT switch, is more complicated
than that. In practice, a voltage com-
parator checks Vcc against the battery
voltage. As long as the supply is higher
than the battery, Vcc is connected to
the output terminal, Vout. This connec-
tion is made through a PNP transistor
whose base drive modulation circuitry
saturates the transistor while minimiz-
ing base current.

When Vcc falls to within 100mV of
the battery voltage, the circuit turns off
the base drive, and a 200ohm MOS
switch connects the battery to Vout.
With the MOS switch, the voltage drop
is about 2mV at a 10pA current, com-
pared to about 500mV across the diode
switch used in a discrete circuit typical-
ly found in battery backup circuits.

With Ve present, battery current is
a maximum of £1pA and is typically a
10nA charging current. This level ex-
tends battery life while remaining within
the allowable charge current of even
the smallest lithium batteries.

e

When Vcc falls to about 700mV
below the battery voltage, a second
comparator shuts down all circuitry not
needed in the battery-backup mode.
In this low-quiescent-current state, the
typical drain on the battery is about
600nA, ensuring a long battery life.

The chip’s Battery-On pin, which
has a sink current of 256mA, indicates
whether Vcc or the battery is powering
Vout. It can be used directly to drive the
base of an external PNP transistor if the
power bus needs more than 50mA of
output current during normal operation.
An internal PNP transistor, meanwhile,
is guaranteed to have a maximum volt-
age drop of 500mV at 50mA, a level that
will power several CMOS RAMSs.

LOW LINE Yol
weur §, T
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POWER FAIL RAM
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T A-A15
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Typical Application

Watchdog Timer

The third major section of the
MAX690-697 chips is the watchdog
timer, a function often desired but sel-
dom found. This circuit monitors sys-
tem execution, detecting hardware,
and software faults. Because many pP
systems can'’t strobe the watchdog
timer, this chip automatically disables
the timer if the Watchdog Input, WD, is
left floating. When that input floats, two
internal resistors bias it at an invalid
logic level detected by internal voltage
comparators.

On the job, the microprocessor
drives the WDI pin with an I/O line that
is periodically strobed. At each strobe,
the supervisory chip resets the timer. If
the microprocessor fails to strobe WDI
for the programmed time-out period, a
watchdog fault occurs. Typical reasons
for a failure to strobe include hardware
problems, a temporary disruption
caused by voltage transients, and
software errors that put the
microprocessor in an endless loop.

If awatchdog fault occurs, the chip
sends a reset pulse and the Watchdog
Output, WDO, goes low. The output
remains low, and the chip periodically
pulses the Reset line until WDI is again
strobed.

3 1/2 Digit A/Ds (cont'd)

tant benefit of the bandgap reference
and the internal voltage inverter is the
ability to operate the MAX138/MAX139
with low supply voltages — down to
+2.5V. This is a critical requirement for
applications using two “AA” alkaline
battery cells (or a single lithium cell)
where the cell output will decrease with
time from the fully charged value of +3V.

Ilpgrades 7106/36 and
1107/37

The MAX138/MAX139 are similar
to Maxim'’s existing 3 1/2 digit A/D con-
verters, 7106/36 and 7107/37. They
use a dual slope integration technique
to convert the differential input signal to
a digital output (with a full scale of
+1999) that is ready to drive a multi-
plexed seven-segment LCD (MAX138)
or LED (MAX139) display.

The MAX138/MAX139 use a volt-
age inverter similar to Maxim’s 7660 to
generate the internal negative supply.
Since the voltage inverter requires two
non-critical capacitors, the MAX138/
MAX139 make use of the oscillator pins
(38 to 40) of the 7106/36/07/37 for this
purpose. This makes it possible to drop
the MAX138/MAX139 into existing
7106/36/07/37 sockets by exchanging
the two oscillator capacitors for two
charge pump capacitors — a relatively
minor change. Since the MAX138/
MAX139 use an on-chip oscillator, the
oscillator capacitors are no longer
needed.

* FREE %

1988/89 Analog
Applications
andbook

Detailed diagrams and applica-
tions information on:

® ,P Supervisory ICs

® P Interface ICs

® Active Filters

® Data Acquisition ICs

® Analog Switches

® Video Muxes/Amplifiers

® QOperational Amplifiers

® Power Supply ICs

® Article Reprints
(CIRCLE 10)

* PLUS %

MAX690-697/MAX138-139 Data
Sheet Package

(CIRCLE 11)

For FREE SAMPLES or applications assis-
tance, call (408) 737-7600 or write Maxim
Integrated Products, 120 San Gabriel Dr.,
Sunnyvale, CA 94086.

© 1988 Maxim Integrated Products, Inc.



SCRAMs are the world's fastest Static
CMOS Random Access Memories at
64K and 4K bit densities. SCRAMs are
manufactured in Performance’s PACE ||
0.7 micron gate length technology which
has set the standard for memory speed.
There is immediate availability of the
10ns 64Kx1 and all 4K bit versions
compatible with JEDEC standard pin-

DERFORMANCE

eans 10ns sub-micron SCRAMs

outs. In addition there is immediate
availability of Performance’s proprietary
Cache-Tag 1Kx4 SRAM, PAC151, with
user features including two cycle (flash)
chip clear and 4-bit compare.

10NS SCRAM PRODUCT GUIDE

PART CONFIG.  SPEED  AVALL.
PACIB7  B4Kx1 10ns NOW

PAC147 4K x1 10ns NOW

PAC148 1Kx4  10ns NOW

PAC148 1Kx4  10ns NOW

PACI50 1Kx4  10ns NOW

PAC151 1Kx4  10ns NOW

FAST COOL & AFFORDABLE

For further information or to order 10ns
SCRAMSs call or write:

Performance Semiconductor

610 E. Weddell Drive

Sunnyvale, CA 94089

Telephone: 408 734-3000

}P[RFORM/I/VGE
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When it comes to delivery of
high-quality, reliable ASICs, S-MOS
wrote the book.

We did it in collaboration with
our manufacturing affiliate, Seiko
Epson. With 18 years of CMOS
experience, Seiko Epson is one of
the world’s most advanced CMOS
IC manufacturers.

Through Seiko Epson’s high-yield
manufacturing technology, we ship
millions of ASIC units a month, and

with a reject rate of less than .0001%.

That'’s our quality story.

Now we've added a new chap-
ter on design. At our advanced
R&D design facility, engineers from
S-MOS and Seiko Epson are devel-
oping new software to simplify
circuit design, simulation and the
creation of new megacells for our
extensive cell library.

Of course, you can still take
advantage of our established design

tools because S-MOS supports such
workstations as Daisy, Mentor,
Calma and PC-based systems using
FutureNet, OrCAD and ViewLogic.

Our proprietary LADS simulator
will speed up the design process.
The S-MOS engineering team will
support you from concept to
production.

If you are looking for an ASIC
program that can make your designs

best sellers, call us. (408) 922-0200.



CMOS Gate Arrays

Up to 38,550 available gates
« SLA8000 (800 ps)”*

1.2 drawn, 1.0p Leff.
= SLA7000 (1.0 ns)?

1.5p drawn, 1.2 Leff.
« SLA6000 (1.8 ns)*

2.0p drawn, 1.5 Leff.
= SLA700B High Drive

Output
= SLA100L Low Voltage

ypical propagation delay of 2-input NAND
**Maximum gate utilization depends on amou

CMOS Standard Cells

Complexities to 16K gates™*
» SSC1000 (1.4 ns)*
1.8 drawn, 1.4 Leff.
= Fully migratable from
S-MOS gate arrays
=« RAM and ROM
blocks available

Compiled Cell Custom

The Alternative to Full Custom
= 1.8 CMOS process
= Can utilize dissimilar
cell geometries
= 3-button approach
to custom design
= Currently over 300
fully characterized cells
= Fast 14-week
implementation time
= Timing-driven TANCELL®
place-and-route software

CIRCLE NO 90

SYSTEMS
S-MOS SYSTEMS, INC.

2460 North First Street
San Jose, CA 95131-1002







Oki’s new PSCC provides automatic
support for protocols—together
with great networking flexibility

The new Protocol Serial Communications
Controller (PSCC) from Oki Semiconductor is a
highly innovative VLSI device which automatically
supports LAPB and LAPD HDLC protocols and saves
you from having to program and manage them. With
a speed of 10 Mb/s, the PSCC also gives you great
networking flexibility.

Integrated functions

The PSCC combines a full-duplex HDLC
channel, on-board DMA controller, and 520 bytes of
internal RAM. It allows you to send and receive
messages directly from memory and frees system
intelligence for higher level functions. It automatically
supports the update and comparison of state variables
for multiframe transmission. In addition, the PSCC
supports collision and priority detection.

For even greater integration, the PSCC will be
imbedded in Oki’s high-performance 16-bit nXP
microcontroller which will support all seven OSI
levels of the ISDN.

Great flexibility

Easy interface is provided to standard 16-bit CPUs
and to multiplexed buses. The PSCC can be easily
customized to support different serial communications
protocols. The high speed of the PSCC allows you
to create a small inexpensive network, then to expand

You can count
on Oki

The PSCC
is only one of the
ways OKi can save
you time and
help you realize
competitive
advantages. You
can also count
on Oki for exten-
sive experience,
creative solu-
tions, and proven

0SI Reference
Model

B pscc suppor

reliability in every aspect of semiconductor device
design and manufacturing. We invite you to put the
full resources of Oki Semiconductor to work for you.

Automatic protocol support from Oki.

[0 Please send the complete technical data package on the
MSM6872, the first member of Oki’s Protocol Serial
Communications Controller (PSCC) family.

[ Please call. We have immediate requirements.

( )

Phone

Name

Title

Company

Attach coupon to business card or letterhead and return to:
PSCC Customer Service, Oki Semiconductor, 785 North Mary

to a LAN, and later move into ISDN—all supported
by Oki.

Avenue, Sunnyvale, CA 94086. Phone: (408) 720-1900.
(i EDN102788

SEMICONDUCTOR
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Signal processing, when you come right down to
it, is multlpllcamon addition, subtraction and stor-
age. Doesn't sound very exciting.

But put together a set of building blocks that do
those simple operations with almost unimaginable
digital speed and precision. Then add A/D con-
verters that bring in information from the world
around you. Plus D/A converters that restore the
digitally processed signals to a form your senses
can undemtand

And you've built a signal processing system that
will enable you to do things that couldn't be done
before, see thmgs that couldn't be seen before and
understand things that could never be understood
before.

That's exciting. And we can help make it happen.

Complete systems solutions.
Our approach to signal processing is simple.

42

The Rosetta Stone, discovered in 1799,

was the key to deciphering the hiero-

glyphics that had been incom-
prehensible for centuries.

We've taken our unparalleled experience in data
conversion and added to it a set of signal
processing chips that perform operations that used
to require entire circuit boards.

Here's a sample of what they can do for you:

ISP 9110 12-Bit 1\11(70/)70@(1»7 Sequencer: expanded
33 word stack, 50 ns minimum cycle time.

ISP 9119 FIFO RAM Condtroller: uses standard
RAMs to build FIFOs up to 64K deep, 15 MHz
operation.

ISP 9128 FIR Filter Controller: implements 16-bit
filters to 128 Taps, 128 Tap sampling rate of
100kHz.

ISP 9210 16x16 Multiplier Accumulator: innovative
high-speed architecture (65 ns commercial, 75 ns
military), low-power operation.

ISP 9216 16x16 Multiplier: low-power, industry-
standard compatible to AM29516 and MPY016.

ISP 9520/21 Pipeline Register: high-speed access,

EDN October 27, 1988



Our DSP building blocks, combined
with our data conversion know-how, will =~
help you design systems that depict reality -

more clearly than ever before possible, =

output selectable from any register.

With devices like these, we can give you a total
integrated signal processing solution. Plus the
added benefits of single-vendor support and pack-
age pricing.

Position yourself for the future.

Signal processing is changing every day.

That's why you need more than a signal proces-
sing supplier who has a few good parts.

You need a long-term partner who has a commit-
ment to signal processing, and the resources in
every area that signal processing calls upon.

For example, the chips of tomorrow will very
likely combine signal processing, data conversion
and high-speed logic. When you work with us,
you'll get our Intersil expertise in processing and
conversion. Plus our RCA Advanced CMOS Logic
capabilities. Plus the more than 20 years of GE

EDN October 27, 1988

experience in radar, sonar, medical imaging and
other demanding DSP applications.

If worries about complexity and cost have
deterred you from taking the exciting step into
digital signal processing, call us. Together, we'll
step into the future.

For more information, contact your local GE
Solid State sales office or distributor. Or call toll-
free, 800-443-7364, extension 30.

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

GE/RCA/INTERSIL

SEMICONDUCTORS
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CALENDAR

ayer: B

[
High en
" Seminar on DOD-STD-2167A &
CAD SO]'tware 2168, Washington, DC. DOD Soft-

ware Seminars, c/o David Maibor
with ut a Associates, Box 846, Needham
0 Heights, MA 02194. (617) 449-6554.

high en d October 24 to 25.

. OEM Peripheral Invitational
prlce tag Computer Conference (ICC),

Westlake Village, CA. Suzanne
Hubner, B J Johnson & Associates,

3151 Airway Ave, C-2, Costa Mesa,
PRICED FROM $695 Call todaiifor-siore Wfoema CA 92626. (714) 957-0171. Octo-
Design Computation’s high powered tion or to place your order. ber 25.

i omplet: Unconditional money-back
g:g/tgfg ; le(stgizi?;?\;gg ngig) - guarantee. , 11th Annual Newport Conference

. . on Fiberoptics Markets, Newport,
. Kessler Marketing Intelligence,
Capabilities include Schematic Capture WDESIGN RL Kessler Marketing Intelli

i tional , Netlist Generation, a0, .
yih opore menu Nelt Geneation @ COMPUTATION | | meri'sCup Av t 31 ridge 5

Design Rule Checking, Autorouting and Design Computation, Inc. Newpetsy SLPcsD. (1) S450TI,
Art Master Generation, including Gerber ~ Route 33 Sherman Square October 25 to,26.
and Excellon formats. Features include Farmingdale, NJ 07727 :
Saifion. mount supealt et rasl en (201) 938-6661 _ Seminar on DOD-STD-2167A &
Cides b bl wntl i (201) 938-6662 FAX 2168, Boston, MA DOD Software
sep ' 510601 8352 Telex Seminars, ¢/o David Maibor Associ-
SRCLE D B ates, Box 846, Needham Heights,

MA 02194. (617) 449-6554. October

27 to 28.

Quietly In Control | i s commir e

Boston, MA. The Interface Group,
Thermal management control is complete 300 First Ave’ Needham’ MA
utilizing Comair Rotron’s new patented 02194. (617) 449-6600. October 27

ThermaPro-V technology. This acoustically to 29.
quiet, flexible, cooling technology allows for
continuous motor speed adjustments while " .
extending performance ranges. ICALEO ’88 (International Con-
THERMAL SPEED CONTROL, with its gress on Applications of Lasers
closed loop system capability, can reduce d Electro-Optics), Santa Cl
heat dissipating units and regulate fan speed a‘n ectro-uUptics), ! ar} a ara,
asa function of temperature. . . automatically. CA. The Laser Applications Con-
o it U s R s gress, 5151 Monroe St, Suite 102W,
or a single fan for multi-purpose use—
drastically reducing inventories. TOledO’ OH 43623. (419) 882-8706.
VOLTAGE REGULATION eliminates prob- October 30 to November 4.
lems caused by sudden drops in voltage. Inter-
nally programmed voltage provides constant 5
cooling under the most hostile environments. Seminar on DOD-STD-2167A &
ThermaPro-V. Precise applications for 2168" Orlando, FL DOD Softwar.e
h sensitive equipment. Thermal management. Semlnars, ¢/o David Maibor Associ-
erIIla Comair Rotron, The first Name in Forced ates, Box 846, Needham Heights,
Convection Cooling Technology. MA 02194. (617) 449-6554. October
rO For literature only call 800-367-2662. In NYS 31 to November 1.
FORCED CONVECTION and for product or technical assistance call our
COOLING TECHNOLOGY

application Engineering Dept. at (914) 246-3615. Unix EXDO (Unix Operating Sys

COMAIRROTRON | i i
N New York, NY. National Exposi-

a KL CO&;‘;E’”Y tions, 15 W 39th St, New York, NY
12 North Street Sawyer Industrial Park, Saugerties, N.Y. 12477-1 10018. (212) 391-9111. October 31
Telephone: (814) 246-3615 TWX 910-333-7572 Telex: 551496 21%) A er 3

to November 2.
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More Than 50,000 Good Reasons
To Attend Wescon/ss.

In addition to the most qualified

audience you can reach at any show of

its kind, Wescon gives you:

* More than 6,000 live product
demonstrations.

* More than 1,300 vendors.

* 12,000 factory experts and engineers.

» 36 idea-generating technical sessions.

¢ 11 incisive and problem-solving tutorials.

* Electronics Theater featuring state-of-
the-art developments.

And This Year, Wescon
Gives You More:

* New Automated Design Center.
* New Products and Technology
Achievement Awards.

Wescon is an exciting, one-of-a-kind
opportunity where the engineer and the
people who will supply him congregate

Wescon Is More Than An Event,
It Is An Investment!

for an exchange of new ideas and new
technologies. It is a place where new
ideas are introduced and design
problems are solved.

There is no better event to enhance your
professional growth and technological
awareness than Wescon/88.

Wescon/ss.

Nov. 15-17, 1988

Anaheim Convention Center
Anaheim, California

To pre-register, fill out the form below, or for a
Preview Program, call (800) 262-4208 in California
or (800) 421-6816 outside California.

CIRCLE APPLICABLE BOXES

Pre-Registration Fee — $5.00
@ Wescon/ss.
6-90140

BA Computers AA  Systems Design
= J88 JAR IS = ]
© |88 Communications s A8 Circut Design .
<Jec Mitary/Acrospace £['ac " rackagng Protoype Desn
Z1e0 wl Ao Producton/Fabncaton .
2 I B Electronic Components. Devices | O | AE  Research/Development
Ly L [AE. .
zx |EEE Member O I BF Business Equipment S| aF Purchasng
= Il hskle —
[J zv ERA Member 2| Medca B § A Engineering Management i
1 zz Other Affiliation — G| BH_ Consumer/Entenanment 3| an  Agminsiraton. Management
- e B = =
2 Consulting/Education @f A1 Testing QC/QA
Please PRINT as you § | & onsuling/Educanon g A 9. QC/ -
B4 Other g. Education
want shown on badge e =

Name || | Jlo b i ANE G =) W f e

AK _Other ___
AL CAD/CAE Toois. Systems

FIRST OR INITIALS LAST

Position < Tawpnones Ll 1 L 1 1 L b 18 B4 (e

|

=

|

|

|

S |

AM Computer Software
AN Electronic Components

AREA CODE

Company/Org feait ) o) ol | L,l_l_l_l_l_L,,l_

|

|

NUMBER (OPTIONAL)

Jve i}

.
AO  Electro-Mechanical Components

S

AP Production Equipment. Machinery

Address: Bus.orHome L1 1 | [ | [ | | [ | | [ | | | [ | | [ IT(LYJ

AQ Production Supplies. Materiais

AR Consulting Services

5100 R VO |

civ.Ste, ZipiCode L. V| 1 | -1 1 | ¥ J J | .} |

|
PT or MIS

|

1

|

A8 Fabricaton Services

AT Test Insp . Measurement inst

|C o T

STATE

AU Testing Systems
AV__ Other

208764

21P CODE

AREAS OF MAIN PRODUCT INTEREST

To receive your badge in advance, please complete this form and mail it along with your check to arrive NO LATER THAN October 28, 1988.
After October 28 the at-the-door fee applies. If you do not receive your badge prior to Wescon/88, check in at the advance registration counter
in the Anaheim Convention Center. NO ONE UNDER THE AGE OF 16 ADMITTED. No refunds after November 11, 1988.

MAIL TO: WESCON/88, P.O. BOX 54760, TERMINAL ANNEX, LOS ANGELES, CA 90054-0760.
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INTEGRATED

Like
blades
ofa
Swiss
army,b
knife, each
works sepa-
rately to fulfill a specific
function. Together they form a
complete set. Whitesmith's
68020 cross development toolkit
works in the same way. Each
component — C cross compiler,
assembler, microprocessor
simulator, and powerful support
tools — alone solves a specific
program development require-
. ment. Used together, they
- provide you with a totally
" ntegrated environment
'ﬁ?r your software
ck‘_velopmem. Your im-

WHITESMITHS, LTD.

diate
benefit
from using
integrated
tools is

- optimized
performance and
improved programmer
productivity. And when you use
our toolkit together with an in-
circuit emulator from one of
today’s leading manufacturers, you
get a complete environment for
developing and debugging 68K
embedded programs in real-time.
To receive more information on
our cross development toolkit and
an up-to-date list of compatible
emulators, call our toll-
free number, 800-225-
1030. Within
Massachusetts, call
508-692-7800.

CIRCLE NO 5

Me v
DC/DC Converter

1.0mV NOISE

WITH NO EXTERNAL PARTS

>100 YEARS
MTTF

The lowest noise general-purpose
DC/DC Converter on the market, the
PWR1546A offers a maximum noise of
just 1.0mV p-p with no external parts. An
order of magnitude better than many
others, and ideal for high resolution data
converters, high gain amplifiers,
precision test equipment, and other
noise sensitive applications.

This new low-cost 2" x 2", 5 watt dual-
output device features standard pinouts,
six-sided shielding, and a calculated
MTTF in excess of 890,000 hours at
+25°C. All minimums and maximums are
100% tested.

Other Features Include:

® Output Voltage .. ... +15VDC for 5Vin
® Rated Output Current . ...... 167mA
® Continuous In/Out Isolation . . 750VDC
® Temperature Range . . -25°C to +85°C
® Short Circuit Protected

Ask your Burr-Brown sales
representative for complete details. Or
call (602) 746-1111, Burr-Brown Corp.,
P.O. Box 11400, Tucson, AZ 85734.

BURR-BROWN®

Your Partner In Quality

CIRCLE NO 6
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CASE for Data Modeling (semi-
nar), New York, NY. Technology
Transfer Institute, 741 Tenth St,
Santa Monica, CA 90402. (213) 394-
8305. November 2 to 4.

Seminar on DOD-STD-2167A &
2168, San Diego, CA. DOD Soft-
ware Seminars, c¢/o David Maibor
Associates, Box 846, Needham
Heights, MA 02194. (617) 449-6554.
November 3 to 4.

1988 IEEE GaAs IC Symposium,
Thousand Oaks, CA. John Selin,
registration chairman, Raytheon
Co, Equipment Div, MS E21, 430
Boston Post Rd, Wayland, MA
01778. (617) 440-5532. November 6
to 9.

GOMAC ’88 (Government Micro-
circuits Applications Conference),
Las Vegas, NV. Palisades Institute
for Research Services, 201 Varick
St, Rm 1140, New York, NY 10014.
November 8 to 10.

Electronica, Munich, West Ger-
many. Kallman Associates, 5 Maple
Ct, Ridgewood, NJ 07450. (201)
652-7070. November 8 to 12.

IEEE 1988 Nuclear Science Sym-
posium, Orlando, FL. E Barsotti,
Fermilab, MS 222, Box 500, Bata-
via, IL 60510. (312) 840-4061. No-
vember 9 to 11.

CASE Benchmarks: A Product
Comparison Seminar, Denver,
CO. Digital Consulting Inc, 6 Wind-
sor St, Andover, MA 01810. (508)
470-3870. November 14 to 16.

Expert Systems: An Intensive
Seminar on Choosing Applica-
tions and Tools, Chicago, IL. Digi-
tal Consulting Inc, 6 Windsor St,
Andover, MA 01810. (508) 470-
3870. November 14 to 16.

CASE and the Real World (semi-
nar), Boston, MA. Digital Consult-
ing Ine, 6 Windsor St, Andover,
MA 01810. (508) 470-3870. Novem-
ber 15 to 16.
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Introducing OmniLab 9240.
Totally Integrated Scope-Analyzer-Stimulus.

& Combine a 100 MHz digital oscilloscope
with a time-aligned, 200 MS/s 48-channel
logic analyzer. Next add synchronized analog
and digital stimulus generators. Then a
remarkable new triggering system. What you
have is the 9240 — a whole new class of
instrumentation. Expressly designed to speed
challenging analog and digital analysis. And
get you from concept to product faster.

B The 9240 is based on an innovative
new instrument architecture that merges
high-speed universal hardware and seamlessly-
integrated software to create high-perfor-
mance capabilities not available in separate
instruments. Analog and digital traces are
always time-correlated in a unique, single
screen display. SELECT™ triggering bridges
scope and analyzer techniques. And OmniLab’s
stimulus generators can playback captured
or edited signals.

B At the heart of the 9240 is SELECT
triggering, the most straightforward and
complete solution ever to triggering dilemmas.
It's one system, operating with synchronized
analog and digital views of your data. By
combining conventional oscilloscope and
analyzer triggering with powerful RAM truth
tables — plus min/max time qualification as
needed — SELECT triggering helps you analyze
hardware, debug software, and integrate
systems more easily.

®  OmniLab™ is a generation ahead of con-
ventional digital scopes that often hide rarely
occurring faults because they only show you
a few cycles out of millions. With its con-
tinuous monitoring, you can use SELECT
triggering to quickly catch every occurrence

OmniLab display demonstrates capture of an
imbedded analog glitch (in top trace) with time-aligned
presentation of the waveform's digitized bit values

(center) and numeric states.

of rare events like metastable states, bus
contentions, missing pulses, and buried noise
glitches.

B The 9240 is like having a complete
benchtop of instruments integrated with your
PC/AT or compatible. Which you can easily
customize for digital development, analog
development, or a combination of both.

EDN October 27, 1988

NO-COMPROMISE 9240 SPECIFICATIONS

CIRCLE NO 242

®  With OmniLab, your productivity will
soar. Because you achieve results with fewer
instruments. And in fewer steps than ever
before. By no means least, the 9240 delivers
the best price/performance you'll find any-
where, costing just $8900 fully outfitted.

And most importantly, without compromising
a single high-performance spec. Not a one.

B For more information, call toll free

800/245-8500. In CA: 415/361-8883.

Or write for complete literature.

See us at WESCON
Booth 3372-74
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702 Marshall Street, Redwood City, CA 94063
TELEX: 530942 FAX:415/361-8970

Rent OmniLab From U.S. Instrument Reatals, Inc.
Call 800/824-2873

*OmniLab, and SELECT are trademarks of Orion
Instruments, Inc.
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THE TECHNOLOGY
OU CAN BANK ON

To be perfectly honest, we didn’t invent the concept that says high integration
equals high profit. But as you can see from the application diagram on this page,
we definitely perfected it. With our Triple Technology,”a process that allows you
to combine E: digital, and analog functions on the same chip. And, create higher levels

of integration than ever before.
COP800 . )
. In this case, our customer’s last product
CORE) was a medical instrument the size of a paper-
) back, with 70 different components. By
combining a sophisticated 8-bit controller,
—  Row RAM, ROM, A/D converter, and 256 bytes of
—| apcoverter | EEPROM on the. same chip, we helped them
—l CIREE shrink the same instrument to the size of
a matchbox. And cut the costs just as
- o dramatically.
- | wocontroLEr o As a result, they have a product that
ok sets new standards for the industry. And for
their shareholders. And by working closely with
> Gsenms) their designers, we were able to create this
SR (T (N one-chip solution with standard cells from our
= library. In fact, our customer only had to design
. about 200 gates of logic using our standard
> KEYBOARD d- -t l lls
Ry LS INTERFACE . 1g1tal Cells. ' )
(CONTROLAND | Turnaround time from code to first
i silicon was only 18 weeks. And because of our
Single chip measurement and control system, integrating several develop ment tOO.IS and mixed_mOde Simlﬂation
EEPROM, analog, and digital functions (MIXsim"), the first prototypes worked.

Of course, this is only one example. With 250 digital, 50 analog, and over
20 EEPROM cells in our library, we can create literally thousands of combinations.
Including Analog/E:? E’/Digital, Analog/Digital, and E’/Analog/Digital. For every
application you can imagine. And we can execute them all in high performance CMOS.

So, no matter what you're designing, call or write for our complete library
card. And we’ll show you a combination you can always bank on. Your ideas and our

technology. . .
4™ Sjerra Semiconductor
N” Triple Technology."In CMOS.

EDN October 27, 1988 2075 North Capitol Avenue, San Jose, California 95132. Telephone (408) 263-9300 49
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Dotvices

ADS840 ADS841 ADS842 ADS843 ADS#4
Gain Bandwidth 400MHz 40MHz 80MHz SSh'in 6010 430MHz
Min Stable Gain 10 Unity 2 Unity Unity
Settling Time 100ns 110ns 100ns 110ns 100ns
(10V Step) 100.01% t00.01% 100.01% 100.01% 100.05%
Slew Rate 400V/ps 300V/us 375Vius 300V/ps 10 2,000V/us
Quiescent
Current (max) 1ZmA 12ZmA 14mA 12ZmA 6.5mA
Comments HA2540 S0mA min 100mAmin  FET-Input, Current Feedback,
Improved Output Output Replaces FET-  2nV/VHz Noise
Replacement Current Current Input Hybrids at 1kHz

HE REVOLUTION IN
STARTS RI

Introducing our AD840 Serie
amps —and the start of a revolution. Because now you

can go to just one vendor and get more high speed op amp a performance leader.

amps with higher precision and lower power than from For example, several of the products in the AD840

anywhere else. Series offer gain-bandwidths greater than 400MHz, while
The AD840 Series, which includes high accuracy, others offer slew rates up to 2,000V/ps. And all AD840

low noise, low cost, FET-input and current-feedback products offer precision at high speeds, with unprece-

amps, is the result of a major breakthrough we've made dented settling time performance as fast as 100ns to 0.01%

LT T T AT L
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High Speed Op Amp

Selection Guide

ADS845 ADB846 AD847 ADB848 AD849

16MHz 46 10 600MHz SOMHz 175MHz 750MHz Gain Bandwidth

Unity Unity Unity 5 25 Min Stable Gain

350ns 100ns 120ns 100ns 80ns Settling Time

100.01% 100.01% t00.1% 100.1% 100.1% (10V Step)

00Vips 450V 00Vis  300V/us M00Vis  SlewRate '
Quiescent i

12mA 6mA 5.7mA 5.7mA 5.7mA Current (max) '

FET-Input,  Current Feedback,  Excellent Stable into Low Noise Comments

DrivesCap  75pV max Offset FlashADC  anyCap Load Pre-Amp

Loads Voltage Buffer

ess power

than comparable amps, w1thout sacnﬁcmg load drive cur-
rent. Plus all parts operate with + 15Vor + 5V supplies.

The high performance doesn’t come at a high cost,

either. You'll find that whether you use the AD840 Series
op amps to bring a new standard of performance to your
designs, or as replacements for industry standards, they're

EDN October 27, 1988

competitively priced.

If you'd like more information on why the AD840
Series makes us the new revolutionary leader in high speed
op amps, call Applications Engineering at (617) 935-5565,
ext. 2628 or 2629. Or write

to Analog Devices, P.O.
Box 9106, Norwood, MA ANALOG
02062-9106. DEVICES

Analog Devices, Inc., One Technology Way, P.0. Box 9106, Norwood, MA 02062-9106; Headquarters: (617) 329-4700; California: (714) 641-9391, (619) 268-4621, (408) 559-2037;
Colorado: (719) 590-9952; Maryland: (301) 992-1994; Ohio: (614) 764-8795; Pennsylvania: (215) 643-7790; Texas: (214) 231-5094; Washington: (206) 251-95

550; Austria: (222) 885504;

Belgium: (3) 237 1672; Denmark: (2) 845800; France: (1) 4687-34-11; Holland: (1620) 81500; Israel: (052) 911415; Italy: (2) 6883831, (2) 6883832, (2) 6883833; Japan: (3) 263-6826;

Sweden: (8) 282740; Switzerland: (22) 3157 60; United Kingdom: (932) 232222; West Germany: (89) 570050
CIRCLE NO 95 51
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The best new feature
in an HP digitizing
oscilloscope is a
FREE printer!

e HP 54100A/D—Low cost 1 GHz

bandwidth

e HP 54110D — 1 GHz bandwidth
plus color

52

[ s

HP 54111D — 2 Gigasamples/
second

HP 54112D — 4 channels 64K
memory each

HP 54120T—20 GHz bandwidth
HP 54200A/D — Affordable 200
Megasamples/second

HP 54201A/D — 300 MHz
bandwidth

HP 16500A Oscilloscope —

8 channels 400 Megasamples/
second each

From now until February 28, 1989,
when you order a digitizing oscillo-
scope’, you'll get FREE hardcopy.
Because HP will give you a printer!

And not just any printer, but a high-
performing HP PaintJet® or ThinkJet®
printer that quickly and easily creates
hardcopy results of on-screen data
with just the push of a button. Say
goodbye to mounting a camera on
*Does not include the HP 54501 or HP 518X
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the scope face, developing film and
scratching measurement results into
the picture. The printer does it all,
quickly and easily reproducing the
measurements taken by the digitizing
oscilloscope. Order an HP scope with
a monochrome CRT and get a FREE
HP ThinkJet printer — a $495 value.
Order an HP scope with a color

CRT, and get a FREE HP PaintJet
printer — a $1395 value.

EDN October 27, 1988

Call HP today:
1-800-752-0900, ext. 2156W.

Now is definitely the time to team up
with an HP scope. For more informa-
tion about HP's broad family of
digitizing oscilloscopes, call today.
Our FREE printer offer ends on Feb-
ruary 28, 1989. It's an offer so good,
even the phone calls are FREE!

© 1988 Hewlett-Packard Co. EI15817/EDN
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“I need a supplier who
can design, prototype,

ship cable

assemblies
to my specs.”

Tough customers

turn to 3M.

Turn to 3M for cable assemblies created for your
specific application.

We’ll help you right up front with design assistance
to quickly turn your interconnect idea into a prototype.
Manufacture as many finished assemblies as you need,
to your most demanding specs. Then deliver everything
you need—from pressed and molded to high-speed
transmission line and fiber optic cable assemblies—to

meet your most
ambitious production
schedule.

You get all the well-known 3M
quality in assemblies that meet your demanding
criteria. Without having to cope with rejects or in-
house modifications. You get the reliability you need
to help eliminate wasted time or field failures. And the
just-in-time delivery programs that reduce inventory
and materials handling costs.

There’s only one place tough customers turn to
no matter what their specs. 3M. For information, dial
1-800-CALL-EPD. Or call from your modem 1-800-444-
8080 (300-2400 baud, 8 bit, no parity 1 stop bit) and
enter the access code 3MEPD4 when prompted. Or
write 3M Electronic Products Division, Department F,

See us at WESCON Booth #'s 2754-2770
56 CIRCLE NO 96

P.0. Box 2963, Austin, TX 78769-2963.
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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

Send alien graduates home

Assuming that a foreigner has sufficient money and ability, it’s
not difficult for him or her to get a college or university education

¥ in the USA. Student visas are fairly easy to obtain, and, as long
¥l as a student maintains good grades, he or she can remain in the

US on a student visa. After graduating, however, many of those

I foreigners stay in the US by taking permanent jobs. Once em-

ployed, they can ask the Immigration and Naturalization Service
to change their status from student to immigrant. According to
the National Science Foundation, about 4% of the engineers in our
profession are not US citizens.

Many people have proposed that aliens go home after graduation
rather than taking jobs that US engineers could fill. Foreign gradu-
ates, it is said, often work for less than their US counterparts,
thus “busting” or lowering the wages paid for the job. Although
that issue deserves a thorough airing, there’s another reason that
foreign graduates should return home. Simply put, their countries
need them. All too often, foreign students come to the US to study
a subject that will let them get a job in the US after they graduate.
In fact, there may be no market at home for the skills they learn
in the US.

Frankly, having foreign students study in the US is a good
investment. Getting a quality education and learning how other
people work and live benefits us all in the long term. However,
foreign students who train in our schools owe their countries a
debt. So, they should study a subject that benefits their home
economy. Knowing that they would be required to return home
for two or three years before emigrating to the US might push
many young foreigners to study civil engineering instead of electri-
cal engineering, or food science instead of computer science.

During the summer, my family and I visited a developing country
that benefits from abundant year-round sunshine and an almost
constant on-shore breeze. Yet most of the hot water is heated by
electricity, and all the electricity is generated by burning oil. The
country isn’t poor—average per capita income is about $9000—but
it isn’t rich enough to throw away energy so wastefully. I was left
wondering why no one had tackled solar- and wind-energy prob-
lems. It may be that the smart young people were in the US
working as engineers and sending money to the folks at home.

s

Jon Titus
Editor
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FROM
NOW ON
THERES
ONLY ONE
RISC
WORTH
TAKING.



EDN October 27, 1988

THE GREATEST RISC OF ALL.

The future of RISC computing has
been reduced to three small, but amazingly
powerful chips.

Namely, Motorola’s highly-acclaimed
88000 family.

One awesome microprocessor unit, sup-
ported by two cache memory management
units. Designed to take RISC architecture far
beyond anything else in the marketplace.

The 88000 runs at a blistering 14-17 MIPS,
7 million floating point operations per second,
50 MIPS in parallel processing applications,
and an incredible 100 MIPS by 1991.

Which makes everything from multi-user
business systems to fault tolerant on-line
transaction processing systems to supermini-
computers several times faster and more
powerful than ever before.

What's more, it comes with absolutely
every bit of hardware and software needed to
build your system of the future, today. In fact,
over 50 leading hardware and software com-
panies, including those in the independent
consortium 88open, are already designing
systems around the 88000. And many more
will follow.

So make sure your future is as rewarding
as it can possibly be. Call us for more informa-
tion at 1-800-441-2447 Or write Motorola Inc,,
PO. Box 20912, Phoenix, AZ 85036.

Because the greater the RISC, the greater
the reward.

@ MOTOROLA

*Reduced Instruction Set Computer

©1988, Motorola Inc.
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Successful real-time design for
embedded systems takes more than extra-
ordinary helpings of craft and creativity.

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

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

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

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

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

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

SREADY
SYSTEMS
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From a customer’s viewpoint, there's only |t adds up to superior performance.

one real window into your product. So contact us today. Choose the flat panel
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I it's inferior, your product is judged ones point of view.
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Interactive simulation packages prove
faster and more versatile than ever

Chris Terry, Associate Editor

Computer-simulation software has
seen both quantitative and qualita-
tive changes in recent years. The
quantitative changes include both
faster execution and wider distribu-
tion: The relatively low cost and
vastly increased computing power
of workstations, many of which in-
clude floating-point hardware accel-
erators, have brought fast simula-
tion capabilities out of the main-
frame computer room and onto al-
most every engineer’s desktop.
Even more important are the
qualitative changes, which came
about because of the startling
growth and power of graphics capa-
bilities. It is these graphics capabili-
ties, above all, that let simulation
aid the engineer in all phases of
hardware design and software de-
sign and development. You no
longer have to submit a simulation
as a batch job and wait for numeric
results. Current software packages,
which combine graphics with incre-
mental compilation techniques, al-
low you to see right on the screen
how a model behaves. You can stop
the simulation, change the proper-
ties of the model by entering new
parameters from the keyboard, and
then immediately restart the run or
continue it from where you left off.
Simulation can drastically reduce
the cost of developing a new system
in several ways. If you're develop-
ing a custom IC, for example, simu-
lation will help you to eliminate
logic errors and timing glitches
from your design before you get to
the expensive stage of photoplot-
ting, and the even more expensive
stage of obtaining prototype parts
from the foundry. Likewise, if you
are developing an embedded sys-
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Interactive analog simulators, such as PSpice from Microsim Corp, let you see the results

of changes in circuit parameters immediately.

tem based on a new or unfamiliar
CPU architecture, a simulator that
can execute the instruction set of
the CPU will allow you to start de-
veloping software for the new sys-
tem before the hardware is com-
plete. It may even reveal potential
problems with the hardware and al-
low the hardware designer to make
the necessary modifications at an
early stage.

Analog simulators are mature
Simulators for hardware design
fall into three main classes: analog,
mixed-mode (which simulate digital
circuits at the board, gate, or switch
level), and multimode (which simu-
late boards containing both analog
and digital circuits). Note that some
vendors use the term “mixed-mode”
to refer to simulators that handle
both digital and analog circuits.

Here, “mixed-mode” will be re-
stricted to the definition above.

A notable characteristic of most
of the currently available simula-
tors is that they’re compatible with
other CAE tools from the same ven-
dor, and they may also have the
ability to exchange data with tools
from other vendors via EDIF or
other interchange standards.

Analog simulators were the first
to appear; perhaps the best known
analog simulator is the Spice pro-
gram, which was originally devel-
oped at the University of California
at Berkeley to run on VAX comput-
ers. Now MicroSim supplies ver-
sions of PSpice that run on a wide
variety of machines, including the
Macintosh II. Prices range from
$950 for the IBM PC version to
$11,600 for the large-VAX version.
Spice is not particularly easy for a
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Harris guarantees performance of its Count on us for the rad-hard military and commer-
rad-hard circuits. Looking for the best protec-  cial range ASICs you need to keep your systems at
tion for your systems? Come to the most specified ~ peak performance.
source for military rad-hard ICs...Harris. Our Rad-Hard/Hi-Rel Data Book tells the

Our technology credentials span more than whole story of our products and processes. To order
two and a half decades of programs, from your copy, call Harris Semiconductor
Minuteman and Polaris to Trident II. Soon SDL. Custom Integrated Circuits Division.
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advances in tapping the inherent speed of GaAs. SEMICONDUCTOR SECTOR
Your job’s not finished so neither is ours.
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beginner to use, because you have
to learn a special language for defin-
ing the characteristics of the compo-
nents contained in your circuit;
however, the program is very flex-
ible and can handle de¢ operation,
transfer functions, transient re-
sponse, distortion analysis, fre-
quency response, and many non-
linear functions. A Monte Carlo op-
tion also lets you perform worst-
case analysis on complex circuits.

Another widely used analog
simulator is the $9000 Touchstone
from EEsof. This package will be
of particular interest to microwave
designers, because the latest ver-
sion (1.6) includes a large number
of microwave/RF element models,
as well as a Monte Carlo yield-
analysis program that can project
the manufacturing yield of micro-
wave/RF circuits. The program em-
phasizes the optimization of your
circuit; the optimizer techniques in-
clude quasi-Newton, least pth, mini-
max, and random maximization.
Touchstone is part of a family of
microwave/RF design tools that in-
cludes foundry libraries, network-
and filter-synthesis tools, a har-
monic-balance simulator, and tools
for layout and artwork control.

Somewhat less expensive is the
$495 Analog Simulator from Vision-
ics, which runs on IBM PCs and
compatibles. Analog Simulator is
part of the vendor’'s EE Designer
toolset, and it takes its input from
the schematic-capture module. The
simulator has two distinct modules:
one for nonlinear de simulation, the
other for frequency-domain ac simu-
lation. You can simulate as many
as 50 nodes simultaneously. The li-
braries of modeled components that
come with the simulator include in-
ductors, resistors, transistors, op
amps, and voltage sources. Note
that the program can’t stand alone:
You need EE Designer 1.7 or EE
Designer II 2.03 in order to access
the simulator and to specify the
nodes to be simulated.

For those who want an inexpen-
sive tool for learning about analog
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simulation, Tatum Labs offers EC-
Ace, which is a subset of the com-
pany’s ECA-2 analog-circuit simula-
tor. EC-Ace runs on IBM PCs and
compatibles and costs $145; it can
handle as many as 100 components,
and provides sine, pulse, pulse-
width-linear, swept-frequency fre-
quency-moulation, and exponential
transient signal generators. You
can use the program in either batch
or interactive mode. The vendor
claims it runs at least twice as fast
as Spice does.

Logic simulators

When ICs embodied only a few
transistors (as in the 7400 Series
and similar SSI chips), manufactur-
ers were able to use Spice to simu-
late logic circuits and even complete
boards. However, as VLSI and
ASIC chips became more complex,
simulation at the switch (transistor)
level became impractical—simula-
tors such as Spice ran far too slowly
when handling thousands (instead
of tens) of nodes. It was vital to
have some means of simulating the
behavior of a design (you can’t
breadboard an ASIC or PLD) to
avoid costly logic errors or unfore-
seen interactions and timing

glitches. Chip foundries developed
gate-level simulators to cope with
this situation; the first examples op-
erated only in batch mode on a
mainframe; their input was a net
list extracted from the schematic
captured by a CAD program.

On a time-sharing mainframe, it
was certainly hours (and sometimes
days) before the simulation results
came back to the design engineer.
CAE vendors, therefore, began de-
veloping their own interactive
simulators that would run on the
same workstations as their sche-
matic-capture and board-layout
tools. This integration of schematic-
capture, simulation, and board-
layout modules as a complete tool
set not only allowed each tool to
be interactive, but also provided
communication between the mod-
ules, so that, at any stage, an engi-
neering change would be reflected
in all the relevant files. As the logic
simulators matured, their scope
widened to allow the behavioral
(“black-box”) simulation of a com-
plete board, the gate-level simula-
tion of individual VLSI chips, or the
switch-level simulation of functional
blocks within a chip.

Typical of these advanced simula-
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tors is the Daisy Logic Simulator
(DLS), which shares common com-
ponent libraries and a common da-
tabase with other tools from the
vendor, such as the Daisy Timing
Verifier (DTV), which comes bun-
dled with DLS for $24,000 and runs
on Daisy and Sun 386i worksta-
tions. At the switch level, DLS lets
you examine transistor action and
timing in critical portions of your
design. At the gate level, you can
specify the primitive forms of
Boolean functions (AND, OR,
NAND, NOR, XOR, XNOR, and
NOT). At the functional level, you
can specify a complex Boolean ex-
pression instead of using lengthy
gate-level descriptions; DLS per-
forms logic minimization on your ex-
pression and uses the timing charac-
teristics of the most appropriate
models in its library for the simula-
tion. At the behavioral level, you
can specify a “black box” model in
terms of a special behavioral specifi-
cation language; this mode of opera-
tion lets you simulate very complex
logic and verify the critical timings.

A logic simulator that has some
unusual features is the $995 Susie
(Standard Universal Simulator for
Improved Engineering), which runs
on IBM PCs and compatibles. First,
it is based on an incremental com-
piler, so you can load new JEDEC
fuse maps for PLDs during the
simulation without having to recom-
pile the simulation model. This pro-
gram provides three simulation
modes: a high-resolution, 10-psec
mode; an automatic glitch-detection
mode; and a mode with unit propa-
gation delays. You can change
modes on the fly, and you can re-
simulate any previous cycle in the
new mode. Because the program is
designed for board-level simulation,
you can simulate multiple PLDs to-
gether with microprocessors and
glue logic (many PLD-design tools
handle only single-chip designs). To
speed up processing, the program
automatically identifies all timing
problems in the complete design
and lets you limit subsequent simu-
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This microwave/RF simulator from EEsof Inc runs on IBM PCs and compatibles and

handles striplines as well as networks.

lations to sections of the design in
which timing problems exist. In ad-
dition, you can have Susie automati-
cally break your design into several
parts for concurrent fault simula-
tion on as many as eight separate
PCs. The fault simulator (PAFS)
comes as a $1950 option to Susie
and processes 256,000 AND/OR
gates per second on an IBM PC/AT.

Another low-cost PC-based tool
is the $950 GateSim offered by Tan-
ner Research. This program allows
you to simulate a design that has
about 7000 gates on a PC/XT; if you
have a PC/AT, the virtual protected
mode allows you to access 16M
bytes of memory and simulate a de-
sign with as many as 250,000 gates.
Because the program is written in
assembly language, it’s very fast;
according to the vendor, a 5000-
gate design with a 2000-vector test
suite finishes in 10 minutes on a 10-
MHz PC/AT.

Traditionally, analog circuits and
digital circuits have been handled
quite separately for simulation pur-

poses, because of their very differ-
ent characteristics. At present,
however, it’s no longer possible to
make this rigid distinction. At the
board level, for example, a digitally
controlled adaptive filter has both
digital and analog circuits that in-
teract with each other. The mixture
is starting to occur also at the chip
level; a surprising number of ASICs
and custom chips contain both digi-
tal and analog blocks. If you have
access to both a digital simulator
and an analog simulator, you can
run separate simulations for each
portion of the system, but that
procedure is far from satisfactory,
because the actual hardware may
exhibit interactions that neither
simulator picks up.

According to David Smith, vice
president of engineering at Analogy
Inc, the optimum solution is to com-
bine the matrix techniques of an
analog simulator with an event-
driven digital simulator (Ref 1). Be-
cause not all of a digital circuit is
active at once, the simulator can
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Spectrum Software’s MICRO-LOGIC II® puts

you on top of the most complex logic design
problems. With a powerful total capacity of

10,000 gates, MICRO-LOGIC II helps engi-
neers tackle tough design and simulation
problems right at their PCs.

MICRO-LOGIC II, which is based on our

original MICRO-LOGIC software, is a field-
proven, second-generation program. It has
a high-speed event-driven simulator which is
significantly faster than the earlier version.

Timing Simulator

The program provides you with a top-notch
interactive drawing and analysis environ-
ment. You can create logic diagrams of up
to 64 pages with ease. The software fea-
tures a sophisticated schematic editor
with pan and zoom capabilities.

EDN October 27, 1988

8
"
[
]
o
]
]
8
2 A
]
)

Shape Editor

A 200-type library of standard parts is
at your fingertips. And for a new high in
flexibility, a built-in shape editor lets you
create unique or custom shapes.

MICRO-LOGIC 11 is available for the IBM®
PC. It is CGA, EGA, and Hercules® com-
patible and costs only $895 complete. An
evaluation version is available for $100.
Call or write today for our free brochure
and demo disk. We'd like to put you in
touch with a top digital solution.

B Total capacity of 10,000 gates

B Integrated schematic editor

B Fast assembly language routines

B Standard parts library of 200 types
B Event-driven timing simulator

CIRCLE NO 106

, sor for your PC.

M Built-in shape editor
B Multiple delay models
W Printer and plotter hard copy

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

MICRO-LOGIC 11 is a registered trademark
of Spectrum Software.

Hercules is a registered trademark

of Hercules Computer Technology

IBM is a registered trademark

of International Business Machines, Inc.
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make use of an event queue, which
speeds up the simulation because
the simulator does not have to deal
with inactive circuit elements. The
two simulators should run concur-
rently, each controlling the other’s
progress in time. However, combin-
ing the two techniques poses a num-
ber of problems, not the least of
which is the modeling language: Us-
ers shouldn’t be forced to describe
counters in analog terms or to de-
scribe op amps in digital terms. The
most advanced multimode simula-
tors resolve most of these problems,
and several provide fast execution
and a consistent user interface.

Analogy Inc and HHB Systems
Inc have jointly developed Saber/
CADAT, which they claim is the
first simulator that can simulate an
entire multimode system rather
than only small segments of multi-
mode circuitry. It allows you to
simulate ASIC designs for both ana-
log and digital elements in modes
that represent the lowest (compo-
nent) through the highest (behav-
ioral) levels. A special algorithm
(the Calaveras algorithm) allows
Saber to take optimum time steps
until a digital event requires analog
simulation processing; Saber then
re-evaluates its solution and contin-
ues forward or adjusts backward
along the time scale in order to
guarantee accuracy. This approach
allows both simulators to analyze
the system simultaneously and to
share their results. Saber/CADAT
runs on Sun, Apollo, and VAX ma-
chines and starts at $35,000.

A slightly less expensive multi-
mode simulator ($20,000) is
Simucad’s PacSim. The latest re-
lease (2A.4) provides a conditional-
termination feature, which allows
the simulation to terminate when a
specified event occurs, instead of
running for a fixed length of time.
You can use this feature to help you
analyze the results more quickly.
The stop/start feature ensures that
you can save circuit states during
simulation and restart from any
saved state instead of from time
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For more information . . .

For more information on the interactive simulators discussed in this article,
contact the following manufacturers directly, circle the appropriate numbers
on the Information Retrieval Service card, or use EDN’s Express Request

service.

Aldec Microsim Corp Tatum Labs Inc
3525 Old Conejo Rd 23175 La Cadena Dr 1478 Mark Twain Ct
Newbury Park, CA 91320 Laguna Hills, CA 92653 Ann Arbor, MI 48103
(805) 499-6867 (714) 770-3022 (313) 663-8810
Circle No 707 Circle No 711 Circle No 715
Analogy Inc Silicon Compiler Systetas Corp  Visionics Corp
9370 SW Gemini Dr 2045 Hamilton Ave 343 Gibraltar Dr
Beaverton, OR 97005 San Jose, CA 95125 Sunnyvale, CA 94089
(503) 626-9700 (408) 371-2900 (408) 745-1551
Circle No 708 Circle No 712 Circle No 716
Daisy Systems Corp Simucad

Box 7006 1040 Marsh Rd, Suite 200

Mountain View, CA 94039 Menlo Park, CA 94025

(415) 940 0159 (415) 321-2350

Circle No 709 Circle No 713

EEsof Inc Tanner Research Inc

31194 La Baya Dr 128 W Del Mar Blvd

Westlake Village, CA 91362 Pasadena, CA 91105

(818) 991-7530 (818) 795-1696

Circle No 710 Cirele No 714

zero. Also, you can change compo-
nent values or model parameters
before restarting, so that you can
perform “what-if..."” experi-
ments. PacSim runs on a wide vari-
ety of general-purpose computers.

LSim ($49,000) from Silicon Com-
piler Systems runs on Apollo, Sun,
and MicroVAX machines. You can
use it as a stand-alone tool or as
part of the vendor’s Generator De-
velopment Toolset. This simulator
is based on an extensible set of
simulation algorithms, all of which
share a common infrastructure;
thus, you can combine all the com-
monly recognized levels of simula-
tion for the blocks that make up
your IC design. You can even alter-
nate between simulation levels at
specific time points during the simu-
lation. The modeling language is a
superset of the C programming lan-
guage, so users who are familiar
with C can quickly learn to exploit
all of LSim’s features.

One advantage of LSim for ana-
log simulation is a circuit-simulation

algorithm that makes voltage,
rather than time, the independent
variable. Because Spice uses time,
the analysis matrix grows as the
square of the number of nodes in
the circuit. The LSim simulator, on
the other hand, only has to re-
evaluate nodes that are changing
from one voltage to another, so that
the simulation time grows at a
slower rate than the number of
nodes. LSim also provides you with
a choice of fault-simulation modes,
including a statistical fault-analysis
algorithm that greatly reduces the
time needed to generate a fault-
coverage estimate.

References

1. Smith, David, Mixed Analog/
Digital Simulation, Analogy Inc, April
1988.
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If you believe EPLDs are
constrained by their architecture,
this should open your mind.




Introducing MAX.
Atotally new architecture that will

change your thinking about EPLDs.

Still think that EPLDs can't be fast and dense?

Then prepare to erase and reprogram your thinking.

The new MAX family from Altera has a radically
different EPLD architecture that can make
your fastest, densest designs fly
out the door in no time.

With twice the speed and three
times the density of conventional
EPLDs.

Atthe heart of the MAX architecture are
Logic Array Blocks (LAB) incorporating three
major innovations:

First streamlined, totally programmable macrocells -
with multiple control product terms that cover all your basic deSIgn needs.

Secondly, Logic Expanders that let you assign additional product terms to any macrocell,
for even more complex logic structures. So you can put additional logic where it's needed, for
better chip utilization and more buried logic capacity.

Finally, decoupled I/0 that lets you use all your pins and flip-flops independently. So you
can add huge amounts of logic, and still keep all your |/0 options open.

Tying it all together, a Programmable Interconnect Array links MAX's multiple LABs

‘ : efficiently.

And when you combine the PIA with
a high speed, 0.8 micron CMOS process,
you get high density devices with small
device performance.

And an EPLD architecture that won't
confine you.

In the new MAX architecture,

streamlined macrocells, logic
expanders and decoupled 1/0 combine
to provide both speed and density.

MAX Architecture

Macrocell
Array

Expander
Product

Uoouoauo

P Logic Array Block
. (LAB) Diagram

At the highest densities, MAX incorporates a Programmable
Interconnect Array that lets you connect all your logic
without routing bottlenecks. The result is high array density
with small array performance.



Get ready to can the idea
EPLDs can’t be dense.




Now you can pack the
functions of 50 TTL devices on
a single MAX family EPLD.

The key to MAX is density and speed combined.
But first, let’s do a little cramming on density.
Because of its streamlined logic array blocks, PIA and TP

advanced process, MAX delivers three times the density of

the largest conventional EPLDs.

For instance, the MAX EPM5128 can take the place of 50
or more TTL devices.Or 20 plus PALs.

In fact, you can put the entire TTL Data Book on a few
MAX EPLDs. Because MAX can accommodate exact
functional equivalents of all popular 7400 type MSI
and SSI standard-logic parts. ,

Which means you can still
design by The Book, while
enjoying all the benefits of
user- configurable logic. Plus
you get the simplicity of using just a few MAX devices in place of hundreds and hundreds
of TTL part numbers.

For example, you can place a /4161 counter in the EPM5128. And take up only three

percent of the available space.

Oradd a 74151, 8-to-1 multiplexer to the same MAX device
and consume less than one percent of space.

So now, the functions that used to take up an entire board
can fit easily into one extremely dense MAX part.

A part that you'll also find to be extremely fast.

—y -

Ifyou're used to designing
with TTL, you don't have to change your

way of thinking. MAX accommodates exact functional
equivalents of all popular TTL part numbers.



If you think EPLDs are slow,
let us bring you up to speed.




The MAX family runs at system clock
rates up to 50MHz. Twice the speed
of any other high density EPLD.

Only the MAX family can give you the combination of speed and
density you need in your next system design.

And not just raw speed, but
predictable speed as well.

Because at higher densities, our
Programmable Interconnect Array
gives you predictable delays between
all corners of the chip.

And that means no more hair-
pulling over lost speed. No gate array
timing skews. No more multiple design
iterations to get the speed you thought
you were going to get in the first place. st
The result is more useable system — g A gt
performance at system clock rates up to ST younced YRS aihntad Jasime
50 MHz.

Which makes MAX the fastest, high density CMOS EPLD in the world. For example,
with our EPM5032, you can design a bus controller that runs at 32MHz while utilizing
32 registers and up to 32 product terms feeding a single register.

And with our EPM5064, you can breeze through a 25 nanosecond address decoder

Serccaoegs  [0r a cache controller and still achieve a fan-in of 25,
e For really big jobs like state-of-the-art DMA controllers, our
EPM5128 has an array of expanders and macrocells that can easily
soak up all the logic you need.

All of these logic functions can be designed fast, too. In just a

gl .| matter of hours, in fact Because MAX is supported by software
| B |  that's easy and quick to design with.

Fast, high density controller designs
can be implemented with the
EPM5032, 32- macrocell MAX EPLD.



And block any thoughts
about EPLDs being
difficult to design with.




The new MAX+PLUS software
makes every step of the
design process quick and easy:.

Working with MAX EPLDs can be very much like play.

Thanks to MAX+PLUS.

It's software that uses powerful logic
synthesis techniques that make design
simple and intuitive. And it runs on your
IBM PC AT™ or compatible, or IBM PS/2”

MAX+PLUS gives you a whole set of
programs under the control of a super-
vising database manager module.

Included are a variety of design entry
methods, a design processor, a timing
simulator and programming software.

A hierarchical graphics design editor lets
you build your design from the top-down, starting with an overall device block diagram.
Or you can go from the bottom-up, by first simulating small logic functions.

You can select logic symbols from the complete 7400 series library or build your own
custom library for your specific needs.

And when you're ready to compile, the software will minimize and automatically place
your design in MAX. So you don't have to. And it does it in minutes.

MAX+PLUS even locates your design entry errors automatically, highlighting problem
nodes on your schematic. Thus saving you time and trouble.

MAX+PLUS also offers a convenient timing calculator that instantly displays your
worst case delay between two points. Plus full timing simulation software to simulate

- your entire design.

MAX-+PLUS software even solves the most
important timing problem of all. Because it lets
you put your custom design on your board in
hours instead of weeks. Speeding you to market
right on time, ahead of the competition.

MAX+PLUS gives you
everything you need to complete your
design. Including all programming hardware and software.

The MAX+PLUS hierarchical graphics editor lets you organize
your design from either the top-down or the bottom-up.



Now here’s the clincher.
It’s about the cost of EPLD design.




Faster design time,
fewer parts onyour board
means MAX saves you money.

The MAX family is your fastest, lowest cost way to get to market. ——

Which has never been more important in the competitive T
electronics marketplace. il RIS

In fact, a study by McKinsey and
Company shows that getting
to market six months ahead of
a competitor can triple profits
over the life of a product.

And the same study shows that
even with a 50% development cost over-
run, after tax profit would be reduced by only
35 percent.

But the beauty of MAX is not only that it offers the shortest time to market of any logic
technology, but it’s also one of the least expensive ways to go. Compare it to expensive
NRE charges and the high risks of time consuming gate arrays. And you'll find there's no
comparison at all.

Compared to discrete TTL, CMOS or PALs, MAX not only speeds the design process,

— e but also dramatically reduces your parts
count and your board size. That's why
MAX can mean all the difference
between winning the largest piece of the
pie, or getting stuck with what's left of
the crust.

e With MAX you design for peanuts and

Second to Market N\ | endupwithafistful of dollars.

To insure the lowest production unit cost, we
also offer OTP plastic devices.

e s,

Getting to market six months earlier than the competition could mean a
tripling of profit over the life of the product.



If you're ready to take the lead
in logic design, here’s your
window of opportunity.

Density, speed, ease-of-use, development costs—it all

points to the MAX EPLD family as the leading choice 7y

for any level of logic design. T
So why not get started? Select the = ® ’

MAX device that’s right for your 9

application.You can choose from

a family of pin-compatible < e
devices with a full range of densi- -
ties from 16 to 128 macrocells. ' |
Get your new project off to ‘ !
a quick, profitable start today T
And to an equally fast finish. In the .
U.S. call 1-800-545-3377 or return th
attached reply card,and we'll rush you
more information on MAX.
But do it now.

While your window of opportunity iswide open.

" MAX Familv Me: e i SR A ey o
Feature EPM 5016 5024 5032 5064 5127 5128
Macrocells 16 24 32 64 128 128
MAX Flip Flops 16 24 32 64 128 128
MAX Latches, 32 48 64 128 256 256
MAX Inputs 2 15 19 23 35 35 59
MAX Outputs 8 12 16 28 28 52
Packages 20D 24D 28D 40D 40D 68J

28J 44J 44) 68G
Key: D-DIP J—J-Lead Chip Carrier G—Pin Grid Array
Notes: (1) When all Expander Product Terms are used to implement latches.
(2) With one output

MAX+PLUS is a trademark of Altera Corporation. IBM is a registered
trademark and PC AT and PS/2 are trademarks of International Business
Machines Corporation. PAL is a registered trademark of Monolithic
Memories, Inc

©1988, Altera Corporation.
Printed in the USA

/ANOERYA

3525 Monroe Street, Santa Clara, CA 95051
(408) 984-2800




We'll help you
get the work out...

without the workout.
If you spend time working with IC

or Discrete semiconductors, you

should get to know our DIGESTs.
Because they can make your work

go a whole lot easier.

Quickly compare electrical
specs, packages, pinouts; find

alternate sources or replacement

information: or go directly from
generic or part numbers to

technical and manufacturer data.

All at your fingertips...your own
personal library at your desk.
Involved with MIL SPEC or

Hi-Rel components? Our Hi-Rel/
Military Digest can lighten your

load. Simplified cross-referencing

and a user-friendly format
eliminate time-wasting searches
through QPL’s, MIL-STD 1562,

Call toll-free 1-800-854-7030, Ext. 570. In CA 1-800-421-0159, Ext. 570 « 9889 Willow Creek Road e
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Selecting or Specifying ICs
or Discrete Semiconductors?

DESC drawings and manufacturer
catalogs. Searches that previously
took hours can be done in minutes.

And to keep up with the latest
technology, the DIGESTSs feature
optional Updates, automatically
sent to you either quarterly or semi-
annually.

We offer the DIGESTSs
separately, discount them in
quantity, and, of course, all
DIGESTSs carry our 30-day
moneyback guarantee. We also

lease our database on magnetic tape.

To find out more about how the
DIGESTSs can simplify your
workload, call our toll-free numbers.

The D.A.T.A. DIGESTs: getting
out the work doesn’t have to be a
workout anymore.

the DIGESTs

where semiconductor selection begins

P.O. Box 26875 e San Diego, CA 92126
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» ACL
sfrom Signetics.
It’s logical.

Utilizing advances in fabrication technology, moving from
six to three to one micron gate lengths, Signetics CMOS Logic
now operates in the realm of the most advanced bipolar families.
Yet it offers all the acknowledged CMOS benefits.

That's Advanced CMOS Logic (ACL) from Signetics. With an
average gate propagation dcla\ of 3 ns (150 MHz operation ) and
24 mA output sink/source capability, Signetics ACL allows de-
signers to implement the CMOS benefits across the whole speed
spectrum of logic circuitry.

A new layout for a new technology.

Traditional IC pin-outs, with supply pins at diagonally
opposite corners, are a remnant from the days of single-sided
print boards. They are inherently unsuitable for advanced CMOS
logic, producing supply and ground noise resulting in a reduc-
tion in system noise margins, loss of stored data and lower sys-
tem speed. Signetics ACL has multiple supply pins at the center
of each side of the package, the input pins on one side of the
package, the output pins on the other side and control pins at
the corners.

The result is improved system reliability, simplified design
and reduced board area.

All S‘ig,netics‘ ACL ICs (74 AC/ACT11XXX family) are avail-

able not only in 300 mil wide DIP but also in SO packages, so you
can use surface mounting techniques to increase PCB pe icking
161]51t} even further.

Parts are now available through your local Signetics distribu-
tor. If you'd like full information on this important logic develop-
ment, call 800/227-1817 ext. 983 or call your local Signetics sales
office.

For Advanced CMOS Logic, the name is Signetics.

Signetics Company, 811 East Arques Avenue, P.O. Box 3409, Sunnyvale,
CA 94088-3409. Attn.:

Publication Services MS27. Telephone: 408/991-2000
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X9103 10K Q
X9503 50K Q
X9104 100K

E2POT is a trademark of Xicor, Inc.

K x1
X2210 64 x 4
X2212 256 x 4
X2001 128 x 8
X2004 512 x 8

*NOVRAM is Xicor’s nonvolatile static RAM device.

[ Please send me a FREE XICOR Data Book
[J Please have your representative give me a call ™

Name

Title

Company

City State Zip

lepiong N Ex.

XICOR, INC., 851 Buckeye Court, Milpitas, CA 95035

X2402 256 x 8 X2804A

X2404 512 x 8 X28168B K x

X24004 512 x 8 X2864A 8K x

X24C16 2048 x 8 X2864B 8K x

X2444 16 x 16 X2864H 8K x
X28256 32X x 8
X28C256 3K x 8

Chances are, your next-generation
products call for more memory. And
for less dependence on older, electro-
mechanical devices like disks and
tape drives. So you've been waiting
for larger semiconductor memory

to come along that offers a more
reliable alternative.

Now it has. With Xicor's 1 Mega-
bit E2PROM modules, there's no m<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>