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integrated into a networked
environment? No problem. We'll
even take it a step further. With our
Ethernet-based LAN, your PL 386
becomes part of a truly distributed
environment—including PC/ATs,
high performance accelerators,
layout workstations and the Digital
Microvax II™ All sharing the same
operating system, the same data-
base, the same proven software.

So your engineering
team gets all the tools they
need to get your designs
to market faster
than ever.

Weve even
got some new
applications
to make your job easier.
Like our exclusive A/D
Lab, which lets you
quickly simulate mixed
analog/digital designs.
STAR Router, for faster

MicroVAX

Persomal compulers

Megalogician

PCB
routing.
And several
other
packages
designed
to make short work
of your toughest
projects.

Of course, all this wonderful
technology isn’t worth much if it's
not backed by strong

DOS programs.

support. With Daisy you get

one source for technical

assistance, train-

ing and hotline

support. No one

offers more.

Workstations SO lf you’\"p bepn
wondering what Daisy’s

been up to lately, relax.

The PL 386 is part of a complete We'Ve just been busy
CAE environment, including :
workstations and shared

network resources.

creating a new
generation

With the PL 386 you can run the
complete line of Daisy CAE appli-
cations. Plus a broad range of

of CAE products to

help you get your

job done faster and

better.

Wed like to tell

you more. Give us
a call. We'll bring you up
to speed in no time at all.
Call: 1(800) 556-1234. In
California: 1 (800) 441-2345, ask for
Ext. 32. European Hdqtrs:
(33)145370012,
Paris, France.




E'D LIKETO BRING
YOU UP TO SPEED

applications. Schematic
capture. Analog and
digital simulation. Test

The PL 386 80386 engine lets
you fly through the toughest
applications.

INTRODUCING THE development. IC and 7 to use all
PERSONAL LOGICIAN 386" | PCB layout. that power.
Just name it.With _ With the PL 386
AND A WHOLE LOT MORE. the PL 386 you'll get it | we've turned power
Theres nothing in the world of done faster and better : into performance.
CAE workstations that can than with any other 1o mutsitasking operating Our DNIX"operating
bring your projects up to workstation in its class. — system lets you run a simulation - ystem gives you multi-
speed like Daisy’s new You'l also get AT o e 27 tasking, multi-window
PL 386. architecture, the o you won't get trapped operation. You also get a
With its 80386 % industry standard,used in- | choice of EGA or Daisy high
engine running at a full 4 & more CAE workstations | resolution graphics. Along with
16MHz, you can fly )t than Apollo, HP, Sun mouse control, pop-up menus, icons
through the toughest M and DEC combined. and on-screen forms. All of which

Anybody can builda | gets you into the driver’s seat and
bigger engine.The real | up to speed in record time.
trick is figuring out how Want your workstation fully

©1987, Daisy Systems Corporation. PC/AT is a trademark of International Business Machines Corporation. MicroVAX is a trademark of Digital Equipment Corporation. Ethernet is a trademark of Xerox Corporation.




_ I[FYOU'VE BEEN
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UPTOLATELY..




If at First* You Succeed,
Succeed Again

Available now—a new IEEE 488
Interface for the IBM Personal
System/2 Models 50, 60 and 80.

i

Ziatech's new
2112 interface
and instaliable
driver software
enable the 1BM
PS/2 1o control

Personal Work Stations

Ziatech'’s new ZT/2 makes the IBM PS/2 a personal
instrumentation work station, with each interface
connecting to up to 15 IEEE 488 devices.

Software Support/Too

Ziatech'’s software driver choices make inferfacing
PS/2 test and measurement systems easy. Our
installable drivers let you upgrade existing IBM and
National Instrument |EEE 488 applications to the ZT/2
with minimal effort. Our linkable drivers connect your
application directly to the Z1/2 for fast data fransfers.
Both drivers allow the ZT/2 to act as a controller or
talker/listener. And you only buy a Ziatech driver
once—no recurring license fee to customers
copying our drivers for multiple systems.

*Ziatech developed the first IEEE 488 interface for the IBM
PC, the Apple Il, and for MULTIBUS and STD Bus systems.

IEEE 488 devices
like this

Application Assistance

Ziatech offers the best documentation in the
business. And on-line applications engineers are
ready to help you succeed. Because we want you to
succeed. Again and again and again.

=|lzATECH

CORPORATION

[EEF 488 Orighals

3433 Roberto Court

San Luis Obispo, CA 93401
805/541-0488

ITT Telex: 4992316

Fax: 805/541-5088

©Copyright 1987 by Ziatech Corporation.
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HERE'S OUR LATEST
SOLUTION FOR YOUR
HIGH-PERFORMANCE
ANALOG SYSTEM.

Introducing the VA701/VA711
Low-Noise, Precision Op Amps . . .
the newest members of our highly
successful VA700 Op Amp Family.

These op amps have DC
performance parameters similar to
the industry-standard OP-27, but
with extended AC performance,
optimized for = 5V power supplies.
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Output voltage swing is
typically = 4V, with input
common mode range = 3.5V.

The VA700 Family is just part of
VTC’s broad line of Linear Signal
Processing (LSP) ICs. This line
gives you a whole range of analog
solutions, for signal conditioning,
data acquisition/conversion, signal
transmission, and special functions.

Our LSP line includes Op Amps
to 500 MHz bandwidth . . .
precision, high-speed, and fast
setting, plus duals and quads . . .
with no sacrifice in performance.

KRR 2

NOW, MORE PREGISION
IN 6GHz LINEAR.

A/D Converters to 12 bits,
1 usec conversion.

Flash Converters to
8 bits, 250MHz.

DACs to 12
bits, 100 psec
settling time.

A family of ECL
and TTL High-Speed
Comparators to
1.5GHz.

Video Amps and
Unity Gain Amps to
2000V/usec, 300MHz.

And Operational
Transconductance Amplifiers
to 50V/usec, 75MHz.

If your analog application
requires high speed, high slew
rate, low offsets, large power
bandwidth, high output drive
capability, fast conversion rates,
and/or higher packaging density
... then you should be specifying
VTC’s high-performance LSP ICs
in your system!

Most of these standard LSP
parts are also available as cells in
our 6GHz Linear/Digital Bipolar
Cell Library, the VL3000.

And because all our LSP parts
feature = 5V operation, they help
simplify your system power
requirements, and reduce power
consumption.

They're available in commercial
or military temp ranges . . . in
cerdip, PDIP, SOIC, LCC, PLCC, or
metal can packages, and in die form.

So, when you need precisely
the right analog solution, call us or
write for data sheets and samples.
VTC Incorporated, 2401 East 86th
Street, Bloomington, MN 55420.

(In Minnesota: 612/851-5200.)

CALL1-800-VTC-VSI

VTc Incorporated

Performance, Pure & Simple™
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Make any waveform come to life.

Now you can create arbi- $2,095, you might want to
trary waveforms in real time buy several. Then you could link
just by using your oscilloscope two or more Model 75’s
screen. Our new Model 75 together and use their inter-
Arbitrary Waveform Gener- nal counters to produce
ator gives you the tools to sequences of “‘normal” wave-
quickly produce any arbitrary forms mixed with bursts of
waveshape: insert standard “abnormal’ ones, or create
waveform segments, adjust multiples of a function with
their offset and amplitude, and phase displacement. An
create non-standard wave- optional IEEE-488 [GPIB] or
forms with our “thumbtack RS232C interface is available
and rubberband” editing sys- for only $395.
tem. You can program an For more information call or
entire function visually without write Wavetek San Diego,
ever entering an x/y P.0. Box 85265, 3045 Bal-
coordinate. boa Ave., San Diego, CA

With more than 4,000 ver- 92138. Phone (619)
tical and 8,000 horizontal 279-2200; TWX [910])
points available, the most 335-2007.

complex waveforms can

be created and then

stored in Model

75's nonvolatile e
memory. You can : Gimaiain | ¥

play the waveform - f

back at any rate, : "t

then edit it point e
by point.

Since the Model @f ﬁ“ 33** f@‘r ( . ﬁ

75 costs just

1. Place “thumbtack” markers. 2. Insert standard waveform.

3. Reset “thumbtack” marker positions. 4. Stretch “rubberband” with edit cursor. 5. Move “thumbtacks” and complete wave-
form editing.

Circle 41 for demonstration Circle 80 for literature




SPEED
WITHOUT

COMPROMISE

PMI’s OP-42
\in Guarantees
selt Fast Settling
Plus DC Precision

PMI's newest high
speed op amp
guarantees slew rate

of 50V/us and settling OP-42 Available now. For more
time of 1us to 0.01%. 2 information circle the

. Ve 750uV Max :
With its 10MHz gain Os s 50”, P inquiry number or call us.
bandwidth and 850kHz AyoL 500,000 Min 1-800-843-1515. In California,
full power BW, the OP-42 CMR 88dB Min call 1-800-826-9664.
combines high speed TCVps  10uV/°C Max Precision Monolithics Inc.

with accurate DC

; A Bourns Company
performance. .

Santa Clara, California, USA
408-727-9222

Guaranteed unity gain stability,
capacitive load tolerance, and
clean transient response make
the OP-42 easy to use. ..

... with only 6mA of supply
current max.

ANAHEIM: (714) 666-0140, LOS ANGELES: (818) 886-6881, SANTA CLARA: (408) 727-6616,
DALLAS: (214) 341-1742, CHICAGO: (312) 885-8440, ATLANTA: (404) 263-7995,
PHILADELPHIA: (215) 675-7600, BOSTON: (617) 794-0026

The precision solution.
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DESIGN FEATURES
Special Report: Monolithic op amps 118
Monolithic op amps continue to evolve within the traditional perform-
ance categories, but many of this year’s models bridge those familiar
classifications by combining speed with precision, with low noise, and
. even with low supply current.—Tariton Fleming, Associate Editor

EDN’s DSP Project—Part 3 137

We present a hands-on account of how we used some of the tools
(described in part 2 of this series) to create a transponder.—David Shear,
Regional Editor

EDN’s DSP Chip Directory 155

In EDN’s first DSP Chip Directory, an offshoot of our traditional
On the cover: Today’s monolithic op amps annual pP/pC Chip Directory, we concentrate on pP-like DSP

solve design puzzles with improved electrical devices.—Robert H Cushman, Special Features Editor

performance. The devices let you design
analog civcuits with less compromise and Check list helps you 191

fewer circuit tricks. See pg 118. (Photo choose a pc—board autorouter
courtesy Analog Devices)

This article explains the functions of eight types of autorouters and
provides a check list of 26 key features that will help you compare and
select routers.—John Roth, Aptos Systems Corp

High-speed video DACs drive CRTs 201
to new performance heights

New high-speed video DACs with bandwidths to 400 MHz and color
CRTs with 2048 x2048-pixel resolution have set the stage for dramatic
improvements in the quality and cost effectiveness of high-resolution
graphic displays.—Paul M Brown, Honeywell Inc

Low-cost quad op amps 213
boost circuit performance

By exploiting the spare op amps available in a quad op amp, you can
boost the performance of your circuits. You can also use high-perform-
ance monolithic quad op amps to design unique circuit configura-
tions.—Jerald G Graeme, Burr-Brown Corp

Solid-state devices ease task of 227
designing brushless dc motors

The solid-state devices available today make motor drive control
circuitry less complex, more efficient, and more compact. With such
devices, brushless dc motor drives appear more attractive as a systems
solution.—Daniel Artusi and Warven Schultz, Motorola Inc

Continued on page 7
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The Fluke 2280B Data Logger.
Set it down,
and you've set it up.

It's designed for fast
and easy set up.

The more you depend on test
measurements, the more you need a
Fluke 2280B Data Logger. It saves you
time because it's easy to set up. You
never need to write and maintain soft-
ware programs. Simply enter your ap-
plications at the front panel in response
to step-by-step prompts.

Smart enough to work without a
computer.

The Fluke 2280B can do its job
without tying up a computer — perfect
for applications where using a separate
computer isn't practical. The built-in
40 column printer or the display report

your results. Or store the data on the
cartridge tape.

But when you want to use a
computer, the 22808 is ready. Optional
RS-232-C or IEEE-488 1/0 ports allow
communication with many different
computers and peripherals. And Pro-
Logger software lets you transfer your
data to a PC in Lotus 1-2-3 format.

It does the job you need done.

The 22808 Data Logger condi-
tions over two dozen signal types and
automatically converts measurements
to engineering units. You have the flex-
ibility to run a variety of tests. All with
Fluke’s legendary accuracy and
reliability.

Lotus 1:2-3 is a trademark of Lotus Development Corporation

Count on Fluke field service, too,
with 60 Technical Centers worldwide
and rapid-response Module Exchange.
Only one of the reasons the 22808 is
available from all major instrument
rental companies.

To set up a 22808 in your appli-
cation, contact your local Fluke Sales
Engineer. Or call 1-800-426-0361.
LA T N R TR D RS TRNE |

FLUKE

IN THE U.S. AND NON-EUROPEAN COUNTRIES: John Fluke Mfg. Co,, Inc., PO. Box C9090, M/S 250C, Everett, WA 98206, Sales: (206) 356-5400, Other: (206) 347-6100
EUROPEAN HEADQUARTERS: Fluke (Holland) BV, PO. Box 2269, 5600 CG Eindhoven, The Netherlands, (040) 458045, TLX: 51846

6

© Copyright 1987 John Fluke Mfg. Co

Inc. Al rights reserved. Ad No. 2931-2280
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TECHNOLOGY UPDATE

2,7 RLL controller boards and ICs extend 57
the life of the ST506 hard-disk interface

Disk-controller board and chip manufacturers are using 2,7 RLL (run-
length limited) coding to boost the capacity of small hard-disk drives
that incorporate the ST506/412 disk interface.—Steven H Leibson,
Regional Editor

Your selection of a simple or complex X
CAE-documentation package depends on  pP cores let you develop customized ICs 69
what you’re going to do with it (pg 81).  that are dedicated to your application
By employing core uPs, you can develop a processor chip that’s
customized to your own requirements.—Jim Wicgand, Associate Editor

Electronic documentation tools 81
blend text and graphics for CAE

Varying in sophistication from simple editing tools to complex
desktop publishing systems, the latest CAE-documentation tools let
you annotate your computer-generated drawings, designs, and
schematics right from your CAE system.—] D Mosley, Regional Editor

PRODUCT UPDATE

CMOS DSP IC 99
Single-board pcontroller family 102
160-MIPS imaging system 104

DESIGN IDEAS

LED driver displays 8-character segments 239
D/A converter generates ramp waveforms 241
Flip-flop debounces mechanical switch 242
Frequency divider generates 50% duty cycle 244
Program converts binary to BCD code 246

Continued on page 9
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Only Nature

Routes

P-CAD’S NEW VERSION 2.0

More functionality. More performance.
More capacity. Lower prices.

Face it. Nobody routes as well as Mother Nature.

But if you want something that comes close, you want the
power and performance of P-CAD’s Version 2.0 PCB
Design System.

Simply put, P-CAD now packs the functionality to
handle bigger, more complex printed circuit board (PCB)
designs. Version 2.0 takes you from schematic
capture through PCB manufacturing faster and more

cost effectively than
before.

Consider even better
placement with automatic
gate and component
swapping. And better
routing capabilities made
possible by new routing
algorithms; beveling

CIRCLE NO 161

It Better:

for 45° and control of routing density across layered pairs.

Naturally, there’s more to our story, such as support
of surface mount devices. Including components on both
sides of the board and buried vias.

And there’s still more big news. Like the performance
to handle PCB designs of higher densities and non-standard
sizes.

P-CAD’s big capabilities also include improved
graphics, drawing speed and text editing—all in a new
system environment that’s so easy to use even Mother
Nature could appreciate it.

Which is why it’s no surprise we're the market leader
in PC-based PCB CAD. Nobody gives you this kind of
performance at our prices!

So call (408) 971-1300 ext 7048 for information
on the P-CAD dealers nearest you.
Once you install Version 2.0,
the most complex PCB designs
become second nature.

RS SRR )
p-ca
1290 Parkmoor Avenue
San Jose, CA 95126

& P-CAD and Personal CAD Systems are registered
(408) 971-1300

trademarks of Personal CAD Systems, Inc.

EDN September 3, 1987
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Only Mentor Graphics has

brought ahillion

gates fo light.

In just 5 years, over a billion gates have flowed
through our IDEA Series™ design automation
systems. And that's a very conservative estimate.

Which makes it seem all the more incredible
that, before we came along, almost all electronic
circuits were drafted and breadboarded by hand.

Since then, our schematic capture and simu-
lation tools have produced more circuits for

more products than any other elec-

tronic design automation vendor.
A claim only Mentor Graphics can make.
Along the way, we've pioneered schematic
capture and simulation tools that are now indus-
try standard. Like hierarchical design entry,
which allows efficient management of even the
largest designs. And MSPICE,” which brings real
interactivity and a graphics-oriented interface to
analog simulation.

At the same time, we've provided the depth
and power required to work with very large
designs. A macro language allows you to build a
highly customized interface, one suited specifi-

EDN September 3, 1987




cally to your particular productivity needs. And
“case frames” allow very complex circuit pat-
terns to be expressed in just a few keystrokes.
For simulation, our QUICKSIM™ family brings
you logic, timing, and fault simulation in a singe,
integrated package. Plus the ability to use a
mixture of modeling techniques, including
chip-based modeling with our Hardware Mod-
eling Library.” And you can call upon our Com-
pute Engine” general-purpose accelerator to
enhance standard workstation performance.
Once your design is complete and verified,
our IDEA Series lets you express it in any
standard physical form: PCB, full-custom or
semicustom. We have a full set of layout tools
for each. All fully compatible with our front-
end tools.
As we head toward our next billion gates, we'd

EDN HSeptember 3, 1987

like to make some of them yours. 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).

GISh







Everything doesn't
need to be your fault.

Designing a new system
has enough risks. Why pass up
an off-the-shelf sure thing like
AMD’ complete Ethernet
chip set?

We designed the Am7990
Lance, Am7992B SIA, and the
AMT7996 Transceiver to work
with one another. And what
happened? They work with
one another.

AMD can offer you some-
thing no one else can offer.
Absolute confidence.

Our chip set has been
around since the beginning of
Ethernet. It's been proven by
years of successful networking
in systems. That means you
won't be designing it in, then
covering your tracks when it
doesn't work. (And if you work
with Cheapernet, you're still
safe, because our chip set
does, too.)

Look at it this way:

You're going to get blamed
for a few things in life that are
absolutely not your fault. Why
not choose the AMD Ethernet
chip set and pick up some
easy praise?

Advanced
Micro Devices ¢\

901 Thompson Place, PO. Box 3453,
Sunnyvale, CA 94088

CIRCLE NO 206
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ed Microsystems lets you
nk the powerful tools you need
th ease and precision.
Unless your system has off-
the-shelf bugs, you can't solve your
lems with off-the-shelf devel-
ent tools. But if you try to pull
the pieces together yourself,
spend long frustrating hours
wind up with a develop-
system that falls short of

Now Applied Microsystems

5 help: a new method of link-
ng development tools that can be
adapted to your specific needs.
We offer you a seamless, painless
interface along with the ability

to match your host, language,
operating system and software
requirements to your engineering
methods and target design, be it

~ Intel, Motorola or Zilog.

- Debug tools for your integrated
development environment.
Whether you're working on
~an 8-bit, 16-hit or even 32-bit
~microprocessor design, Applied
Microsystems lets you tailor the
emulation and debug tools you
need. Everything from symbolic
and source-level debuggers to
assemblers, cross-compilers and
utilities. The chart shown above

EDN September 3, 1987

e development system you need won't exist
until we create it for you.

HOSTS OPERATING TARGETS LANGUAGES TOOLS

SYSTEMS
VAX VMS 8051, C Assemblers
MicroVAX ULTRIX 8048 family,  pascal Linkers
UNIX® UNIX gggg} 3885' FORTRAN Locaters
workstations XENIX 80186/1 88 PL/M Compilers
i gﬁgno MS-DOS and 80286 Assembler Symbolic
B AT S TN
MS-DOS gggggg debuggers
workstations 68000 / Eninlib
-PC /8/10 mulators
s and 68020
-PCAT 780, MK3880/4
+ Compatibles and Z8001/2/3

NSC-800

A stand-alone or host-control system of fully integrated debug tools
built on high performance emulation.

gives some idea of the power and
convenience we can offer you, but
it can only hint at the benefits you
will enjoy.

Validate™ links emulation with
symbolic and source-level
debugging. =

When your
software engi-
neers only speak
C and your emu-
lator only speaks |
assembler, your | .
development tools are worse than
worthless. If your function is in
assembler and your debugger
speaks only C, you've got the same
problem. The power of the Vali-
date environment is that it works
equally in high level languages
and in assembler. You don't sacri-
fice any power or any comfort.

CIRCLE NO 162

Call toll- free and ask for
the proof.

Discover why our integrated
development systems are the fast-
est and easiest ways to start and
finish a design project. For techni-
cal and application details call
1-800-426-3925. In Washington,
call (206) 882-2000. Or write
Applied Microsystems Corporation,
P.O. Box 97002,

Redmond, WA 98073-9702.

In Europe, contact Applied Microsystems
Corporation Ltd., Chiltern Court, High Street,
Wendover, Aylesbury, Bucks, HP22 6EP,

United Kingdom. Call 44-(0)-296-625462.

UNIX is a registered trademwark of AT&T.

i

Applied
Microsystems
Corporation
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_ Are your suppliers
giving you less attention
than you deserve?
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You can never get too much
attention.

At least that’s how Monolithic
Memories sees things.

So when you come to us for your
system components, you get much
more than parts. You get a partnership.
Which includes all the service and
support you’ll need throughout your
design process.

EDN September 3, 1987

First, there’s our network of Field
Applications Engineers, 50 or so of the

most highly evolved minds in the field.

They’ll give you all the hands-on
help it takes to get the most out of

our circuits. Like applications support.

Design problem troubleshooting.
Even test program debugging.

Then there’s our Applications Hot-
line, staffed by engineers who really
know their way around our PAL,
PROM and advanced logic ICs, as
well as our new Logic Cell"Arrays
(LCA). If they can’t solve your design
problems, they’ll direct you to the
people who can.

You get more up-to-the-minute
support, too. From our updated
PALASM" software. Our new LCA
XACT" software. Our on-going series
of PAL device seminars. And, most
importantly, our commitment to
maintain our record of hitting over
98% of promised first ship dates.

We give our distributors close
attention, too. Which means they can
do the same for you. Whether you
need prototypes, programming ser-
vices or inventory management.

So instead of getting ignored after
getting your components, talk to us.

Monolithic Memories, 2175 Mission
College Blvd., Santa Clara, CA 95054.
(800) 247-6527.

We'll give you all the support you
need. Without any monkey business.

Logic Cell and XACT are trademarks of Xilinx, Inc. PAL and PALASM are
registered trademarks of Monolithic Memories, Inc
© 1987, Monolithic Memories, Inc.

Monolithic
Memories
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Apple picked our brains.

And so did hundreds

of other companies.

Before millions of people
picked Macintosh;" Apple®
picked Motorola’s M68000
Family—the brains behind one
of the most successful computer
products ever launched.

Now Apple has tapped the
brainpower of the Motorola
MC68020 microprocessor for
the Macintosh II, bringing the
high performance of a graphics
workstation to business desk-
tops everywhere.

72% of all 32-bit systems ever
shipped included at least one
MC68020. That’s more than half
a million high-performance
systems.

The high-performance
business solution.

The MC68020 is not just the
overwhelming choice in
workstations—it is now setting
new performance standards in
the office—where it is essential
to the computation, graphics
and communication necessary
for interconnected systems.

While Apple’s choice of the
MC68020 was a smart move,
there’s no license on genius:
the 020 is the microprocessor

-~ of choice in advanced
business system
designs by such

EDN September 3, 1987

try leaders
as Altos, Alpha

Micro, Casio, C.Itoh, Fujitsu,
Honeywell Bull, NEC, NCR,
Olivetti, Plexus, Ricoh, Sanyo,
Sharp, TI, Toshiba and UNISYS.

The graphics solution.

The M68000 family helped
Apple implement the visionary
“point and click” graphic work-
style that has driven productivity
up while driving training costs
way down. Businesses of all
sizes are discovering dramatic
productivity increases in office
computing through innovations
such as desktop publishing.

The software solution.

Among programmers and
designers dedicated to creating
the best, most innovative appli-
cations, the M68000 architec-
ture has been the leading
choice by far—with over seven
million M68000 systems
installed since 1979.

Meanwhile, the MC68020, on
the market now for three years,
is already backed by two billion
dollars worth of 32-bit software.
This is more 32-bit software
than all competitive products
combined!

The Brain Trust: Where M68000
microprocessors predominate.

Engineering Workstations
Apollo, Hitachi, HE Sony, Sun,
Tektronix.

Laser Printers
Apple, Canon, HP IBM, QMS,
Ricoh.

Departmental Computers
Fujitsu, Honeywell Bull, NEC,
NCR, UNISYS.

PBX and Telephone Systems

AT&T Northern Telecom,
Siemens.

Fault Tolerant Systems
IBM, NCR, Stratus, Tandem.

Supercomputers
Alliant, BBN, Caltech, Fifth
Generation.

Factory Automation
Allen-Bradley, ASEA, Bailey
Controls, GM, Mitsubishi,
Square D.

Join the Brain Trust.

Challenge us to persuade you
of the sound business and
technical reasons to join the
M68020 Brain Trust. Write to
us at Motorola x
Were

Semiconductor

Products Inc, nvour
PO. Box 20912, d(ési =
Phoenix, AZ

85036. team.
et iy Sl e
///»-\\

(M) MmoTOROLA
\.\\W)//
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o wins? Microtek.

“When choosing between the two leading 32-bit processors, don't let
emulator support slow you down. NWIS is the exclusive U.S. source of
Microtek in-circuit emulators for both. And for all their other family
members as well, like the 68010, 68000, 80286, 80186 and 8086. And
many others”*

In fact, Microtek emulators have a long track record of being
first to market with quality support for every major microprocessor.
Which gives you shorter time-to-market and an assured expansion
path for product uEgrades. :

Every Microtek emulator can be used as a stand-alone device, or
as part of an integrated system. All use simple command structures
and include a symbolic zsbugger for rapid insight into your software’s
real-time behavior. And each communicates with the IBM™ PC/XT/AT,
VAX MicroVAX;" Apollo and Sun computers.

Microtek emulators are just one part of NWIS’s complete line of
embedded microprocessor sottware development tools.

Pioneering Microprocessor CASE

L ANW/SE

NORTHWEST INSTRUMENT SYSTEMS, INC. .
PO. Box 1309 * Beaverton, OR 97075 *1-800-547-4445

_ Circle 4 for literature
. Circle 43 for demonstration

Our Software Analysis Workstation (SAW) brings you hardware-based,
real-time software analysis in a source code environment. Including
performance analysis, time-aligned dual processor trace, code cover-
age analysis, and Context Trace,” which lets you trace high-level
events and related assembly-level code at the same time.

And for source code development, our Microtec* Research prod-
ucts provide you with C and Pascal cross-compilers, cross-assemblers
and debuggers for the same wide range of popular processors.

Best of all, NWIS backs all these products with solid applications
suplport, both at the local and factory level.

So let-us become your single sourcerzor
emulators and other microprocessor
Computer-Aided Software Engineering
(CASE) tools.
1-800-547-4445.

IBM is a registered trademark of International Business
Machines. VAX and MICROVAX are registered trademarks of
Digital Equipment Corporation. Microtec is a registered
trademark of Microtec Research Inc.

WB“FMHW Microtek: 80386, 80286, 80186, 80188, 8086, 8088, 68020, 68010, 68()08; 68000, 6809, 6809E, 6502, 280, NSCB00, 8085, 8032, 8051, 8031, 8344, 8048, 8049, 8050, 28, SUPERS, B8HCT1, 54180, 80515
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EDITED BY JOAN MORROW
MODULAR 1500W POWER SUPPLY OFFERS USER CONFIGURABILITY

A completely modular design concept gives designers maximum flexibility when
choosing Powertec Inc’s (Chatsworth, CA, (818) 882-0004) Model-6D Multimod power-
supply configurations. The 1500W supply will accommodate six separate output
modules, and any module may include multiple outputs. Designed with 100-kHz
MOSFET switching technology, the supply meets international safety and emission
standards, such as VDE, CSA, and UL. Because of the modular approach, designers can
essentially choose from many off-the-shelf configurations. The company will deliver
supplies in two days to four weeks if the configuration uses modules with standard
output voltages. Initially, you can choose from 300W single-output modules ranging
from 2 to 48V dc. The company also plans to offer multiple-output modules and
modules that occupy more than one of the six plug-in spaces. All of the output
modules use current-mode control techniques. A supply equipped with six single-wide
output modules costs $1500.—Maury Wright

SCSI IC’s HOST INTERFACE SUPPORTS 20M-BYTE /SEC DATA RATE

A 16-bit system-bus port allows the AIC-6R250 SCSI controller chip from Adaptec Inc
(Milpitas, CA, (408) 432-8600) to transfer data over a host uP bus at a 20M-byte/sec
rate. Though this speed cannot be reflected on the SCSI side, the IC still achieves SCSI
data rates of 5M bytes/sec for synchronous and 3M bytes/sec for asynchronous
transfers. The extra speed on the host side of the chip prevents high-speed transfers
between the system bus and the SCSI bus from soaking up a large portion of the
system-bus bandwidth. The company claims that this feature allows the system bus to
be free as much as 93% of the time during a SCSI transfer. The device also incor-
porates a separate bus that provides access to the SCSI controller’s internal registers,
allowing the host P to queue up additional commands while the previous command
transfers data over the system’s main data bus. Packaged in a 68-lead PLCC, the part
costs $20 (1000).—Steven H Leibson

LOW-COST ;Cs LETS YOU UPGRADE 4- AND 8-BIT APPLICATIONS

Featuring a 16-bit free-running timer, the MC68HCO5C2 and MCB68HCO5C3 uCs from
Motorola (Austin, TX, (512) 440-2035) include 2k bytes of ROM, 176 bytes of RAM, and
32 I1/0 lines. Suitable as direct replacements for the manufacturer’s M146805 MCU, the
MCB68HCO5C2 and -C3 come in 40-pin DIPs and feature an 8 x8-bit multiply instruc-
tion. The -C3 version has a synchronous Serial Peripheral Interface and an asyn-
chronous Serial Communication Interface. Both devices operate at 2 MHz, and you can
order a 4-MHz high-speed option. They cost $3 (OEM qty).—J D Mosley

COMPANIES RUSH TO ANNOUNCE VGA-COMPATIBLE GRAPHICS ICs

Six months after IBM’s announcement of the PS/2, three companies are introducing
chips that emulate the PS/2 graphics hardware, the video graphics array (VGA).
Paradise Systems’ (South San Fransisco, CA, (415) 588-6000) PVGAL is a single-chip
implementation that the company claims is fully hardware compatible with the VGA,
allowing you to bypass the VGA BIOS and program the graphics register directly. The
chip also offers 16 colors and an 800x600-pixel resolution (which is greater than the
VGA’s); monochrome mode provides a 1280x1024-pixel resolution. The PVGAl comes in
a 100-pin PLCC and is priced at $60 (100).

Chips and Technologies Inc (Milpitas, CA, (408) 434-0600) has a 2-chip set compris-
ing the 82C441 graphics controller and the bipolar 82A442 bus interface. Both are
available in 100-pin PLCCs; the 2-chip set costs $40.50 (1000). The company is not
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claiming hardware compatibility to the register level: you can program the hardware
directly for pixel update functions (such as moving the cursor). For other graphics
functions, such as mode initialization, you must program the hardware via the BIOS.

Finally, Tseng Laboratories (Newtown, PA, (215) 968-0502) offers the 1-chip ET3000,
which the company claims provides hardware-level compatibility with the VGA as well
as with IBM’s older graphics standard, the enhanced graphics adapter (EGA). The chip
comes in an 84-pin PLCC and costs less than $500 (OEM). All three companies say
samples are available now.—Margery S Conner

PC-BASED INSTRUMENT PROVIDES LOW-COST STIMULUS AND RESPONSE

Using the technology it developed for its microprogramming development systems,
Step Engineering (Los Gatos, CA, (408) 356-6248) created the Step Design Analyzer
(SDA), a stimulus/response instrument controlled by an IBM PC/AT or compatible com-
puter. A multislot chassis accepts cards containing as many as 384 pattern-generation
(stimulus) outputs and 256 response inputs. The system generates test vectors and
samples responses at frequencies to 45 MHz with a 500-psec timing resolution. The
included SDA Monitor software executes on the IBM PC/AT and controls the SDA’s
operation. System prices range from $29,950 to $46,000.—Steven H Leibson

EXPERT SYSTEM REVIEWS AND IMPROVES ASIC DESIGNS

If you use the standard-cell and gate-array design environment called ViSys, you can
now obtain an option called Design Advisor from NCR Corp (Dayton, OH, (513)
445-3467), which analyzes your ASIC design and suggests improvements relating to
logic design, testability, timing analysis, cost effectiveness, and logic minimization.
Design Advisor is a menu-driven expert system with a knowledge database that encom-
passes such factors as chip timing, synchronicity, testability, performance, and 1/0.
Features include a menu-driven interface, help and explanation facilities, a truth-
maintenance inference engine, and “what-if”’ analysis. You can analyze segments of
your circuit and retain the results to speed your analysis of the final design. Available
this fall as a dial-up service, the Design Advisor should handle most hierarchical
module analyses in a few minutes and cost from $4000. NCR also plans to offer Design
Advisor as a software option to the ViSys environment in early 1988.—dJ D Mosley

VENDORS ANNOUNCE BUS STANDARD FOR MODULAR TEST INSTRUMENTS

Five major instrumentation companies have jointly announced the VME Bus Exten-
sion for Instrumentation (VXIbus). The VXIbus is aimed at both the commercial and
military need for modular instrumentation with an open bus architecture. A VXIbus
system may have as many as 256 devices, including one or more VXIbus subsystems.
A VXIbus subsystem consists of a central timing module and 12 additional instrument
modules. The bus standard specifies as many as three connectors, with the P1 connec-
tor identical to the VME Bus P1. The PR connector provides the standard 32-bit exten-
sion to the VME Bus plus a 10-MHz clock, ECL and TTL triggering, an analog summing
bus, a flexible local bus, and module identification. The P3 connector adds a 100-MHz
clock, precision module independent triggers, and an additional local bus.

The VXIbus is being submitted to the IEEE P1155 for consideration as a commercial
standard and is also being submitted to the Modular Automated Test Equipment
(MATE) Instrument-on-a-Card (IAC) subcommittee for consideration as an Air Force
standard. The VXIbus was developed by Colorado Data Systems Inc (Englewood, CO),
Hewlett-Packard Co (Palo Alto, CA), Racal Dana Instruments Inc (Irvine, CA), Tektronix
Inc (Beaverton, OR), and Wavetek Corp (San Diego, CA).—Doug Conner
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Your product design require-
ments are different from
everybody else’s. We know you
need a wide variety of solu-
tions in the components you
select. That's why, when it
comes to choosing the right
combination of floating point
products, no one offers you a
wider variety than TRW LSI.

Whether you're hungry for
multipliers, dividers, ALUs
or register files, or have a
craving for a 22- or 32-bit
format, IEEE 754 or MIL-
STD-1750A, commercial or
military screening, plastic
DIPs, chip carriers or pin
grids, we offer the broadest
selection of mix-and-match
building blocks that give
you maximum flexibility for
your design.
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32-bit 32-bit
22-bit | IEEE 754.10 | MIL-STD-1750A
Multiplier | « v v
Divider v
ALU v v v
E%]tster v B v

We can supply any configura-
tion or quantity you need.
Call us for a price quote today
and see how appetizing higher
performance and quality can
be. Or you can pick up the
pack of your choice from
Hamilton-Avnet, Arrow or
Hall-Mark.

TRW LSI—bringing the worlds
of DATA ACQUISITION
and DSP together.

For immediate technical
assistance, literature request
or price quote, call us at
619.457.1000 and ask for
Ula Brunn.

Variety Pack

oATBLE

LSI Products Division,

TRW Electronic Systems Group,
P.O. Box 2472,

La Jolla, CA 92038,

619.457.1000

In Europe, call or write:

TRW LSI Products,
Konrad-Celtis-Strasse 81,

8000 Muenchen 70, W. Germany,
089.7103.115

In the Orient, phone:

Hong Kong, 3.856199;

Tokyo. 03.461.5121: Taipei, 751.2062:
Seoul 2.553.0901

© TRW Inc. 1987 — 712A00687R
® Variety Pack is a REG. TM of the Kellogg Company.

' N A /4

LS| Products Division
TRW Electronic Systems Group
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HIGH-SIDE DRIVER LIMITS INRUSH CURRENT WITHOUT GENERATING EMI

Aimed at automotive applications, the L9801 high-side driver from SGS (Agrate
Brianza, Italy, TLX 330131; in the US, Phoenix, AZ, (602) 867-6100) suits 12V/6A load
switching applications. Manufactured using the company’s Multipower-BCD
technology, the device integrates a DMOS power transistor with an Rgy of 0.08(2, and
control, diagnostic, and protection circuitry on a single chip. For lamp switching, the
driver limits the inrush current to 25A using a linear technique that doesn’t generate
EMI. The device has a TTL/CMOS-compatible control input and an open-drain
diagnostic output that is activated when output short circuits, open circuits, or over-
voltage conditions occur, or when the device goes into thermal shutdown. The L9801
costs approximately $1 in high volumes.—Peter Harold

RISC-BASED COLOR-GRAPHICS WORKSTATIONS SUSTAIN 10 MIPS

Whitechapel Workstations (London, UK, TLX 885300) is launching a range of Unix-
based color-graphics workstations priced at less than £20,000. Incorporating MIPS
Computer Systems’ RR0O00 RISC chip set, the workstations are capable of a sustained
throughput of 10 MIPS and provide 1280x1024-pixel color displays. They are supplied
with the Unix 4.3bsd or Unix System V operating system and either the X-Windows or
NeWS window management system. The company’s Oriel window system is emulated
under NeWS. Optimizing compilers are available for C, Pascal, and Fortran. Networking
facilities include Ethernet/Cheapernet operating with TCP/IP and NFS protocols. An
IBM PC/AT bus allows you to add expansion boards. The workstations feature 8M
bytes of RAM (expandable to 40M bytes), an MS-DOS-compatible floppy-disk drive, a
95M-, 170M-, or 320M-byte hard-disk drive, and an optional 60M-byte tape
cartridge.—Peter Harold

MITSUBISHI TO PRODUCE ASICs, 1M-BIT DRAMs IN US

Mitsubishi Electric Corp is pouring about ¥5 billion ($34.5 million) into its US sub-
sidiary in North Carolina to construct a facility for the production of application-
specific ICs and 1M-bit dynamic RAMs. The plant is scheduled to begin operation in
April 1989 and will give Mitsubishi the distinction of being the only Japanese
semiconductor manufacturer to produce an ASIC line in the US.

The company plans to manufacture 8- and 16-bit microprocessors, gate arrays, stan-
dard cells, and full custom ICs at the facility, which will have a 5600-sq-meter wafer
plant, a class-10 clean room, and manufacturing equipment capable of handling devices
with a 1.5-um design rule. The ASIC operation is expected to have about 170 employees
to support anticipated 1990 annual sales of approximately $50 million.—Joan Morrow

SEIKO-EPSON TO PRODUCE PERSONAL COMPUTERS IN US

Seiko-Epson has announced plans to produce its EquityIII+ 16-bit personal com-
puter at its printer facility in Portland, OR. Production is scheduled for 4000 units
per month. The company planned this move to avoid the 100% tax imposed on
Japanese products by the US government. The lower-end Models II+ and I+ are made
in South Korea.—Joan Morrow
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Stimulate experiments
with real-time analog
waveforms reproduced
Jrom your actual
captured data!
Connected via the GPIB
interface, the Nicolet Model
4094 digital oscilloscope
teamed up with the Nicolet
Model 42 arbitrary function
generator provides
instantaneous waveform
storage and generation.

800/356-3090
or 608/273-5008

Nicolet Test Instruments Division
PO. Box 4288

5225-2 Verona Road

Madison, W1 53711-0288
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Nicolet Digital Oscilloscopes

Incoming signals digitized by Nicolet’s high accuracy 12-bit, 10 MHz digitizers
or high speed 8-bit digitizers allow you to see things you've never seen before. Zoom
expansion to X256 allows you to see the details in waveforms composed of up to
16k points. Cursor readout of measurement values, continuously variable pretrigger
positioning, and built-in disk drives all contribute to Nicolet’s tradition of

measurement power and ease of use.

Nicolet Programmable,
Function Generators

Outgoing signals are accurately generated from the 12-bit by 2k arbitrary
waveform memory in the Model 42. Real-time duplication of the captured signal
can be produced at speeds up to 1 wSec per data point.

Continuous, triggered, gated, and burst output modes are possible. A unique
feature, arbitrary sweep, allows you to accurately program the output frequency.
Standard waveforms (sine, triangle, square, sawtooth, pulse), 10 mV,, to 20V,
amplitudes, are all available at speeds up to 4 MHz.

=z Nicolet

“Instruments of Discovery”
CIRCLE NO 197 25




sformers

3 KHz-800 MHz
over 50 off-the-shelf models

from $295

Choose impedance ratios from 1:1 up to 36:1,
connector or pin versions (plastic or metal case built 1
to meet MIL-T-21038 and MIL-T-55631 requirements*).
Fast risetime and low droop for pulse applications;
up to 1000 M ohms (insulation resistance) and up to 1000V
(dielectric withstanding voltage). Available for
immediate delivery with one-year guarantee.

Call or write for 64-page catalog or see our catalog in
EBG, EEM, Gold Book or Microwaves Directory.

*units are not QPL listed

finding new ways ...
setting higher standards

[JMini-Circuits

A Division of Scientific Components Corporation

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

C71 Rev. A L
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one-piece design defies

Each unit undergoes high-impact shock test
Unexcelled temperature stability, 002 dB/°C
2W max. input power (SMA is 0.5W)

BNC, SMA, N and TNC models

Immediate delivery, one-year guarantee

¢ 50 ohms, dB values,
1,2,3,4,56,7,8 9 10, 12, 15, 20, 30, and 40

o 75 ohms dB values, 3, 6, 10, 15, 20 BNC only

e Price (1-49 qty.)
CAT (BNC) $11.95
TAT (TNC) $12.95

SAT (SMA) $14.95
NAT (N) $15.95

finding new ways
setting higher standards

[ JMini-Circuits

sion of Scientific Components Corporation

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

rough handling fmsmlllleg

*Freq Atten. Tol
(MHz) (Typ)

Atten. Change, (Typ.)
over Freq. Range VSWR (Max.)

DC 1000‘ 1000-1500 ‘ DC-1000 MHz
DC-1500 MHz +0.3 06 08 1.3 1.6

*DC-1000 MHz (all 75 ohm or 30 dB models) DC-500 MHz (all 40 dB models)

Model Availability
SAT (SMA)  CAT(BNC)  NAT(N)  TAT(TNC)

Model no. = a series suffix and dash number of attenuation
Example: CAT-3 is CAT series, 3 dB attenuation

Precision 50 ohm terminations only $6.95 (1-24)
DC to 2 GHz, 0.25W power rating, VSWR less than 1.1
BNC (model BTRM-50), TNC (model TTRM-50)

SMA (model STRM-50), N (model NTRM-50)

C92REV.C
CIRCLE NO 196

1000-1500 MHz
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Chopper-stabilized op amps have
taken a whole new direction.

4¢ TELEDYNE
'SEMICONDUCTOR




Chop Amps™ from Teledyne
Semiconductor keep the voltage
high, the noise low and the
capacitors on-chip—in singles,
duals and quads.

They give you performance like
you've never seen...because they're
like no operational amplifiers you've
ever seen. Completely monolithic.
Linear CMOS. Chopper stabilized—
with design so advanced they don't
need external chopper capacitors.

They're Chop Amps™. And they're
only from Teledyne Semiconductor.
Now you can get them in an even
lower noise second generation
series that includes singles
(TSC901), duals (TSC903) and
quads (TSC904) operating from

+ 15 V supplies. Convenient
OP07/741, 1458 and 348 pinouts. A
wide range of package styles
including surface mount. And
delivery now.

Chop Amps™ are just part of our
complete family of operational
amplifiers. There’s also the TSC915,
our high voltage, low noise op amp.
The TSC918, our low cost, low
power amplifier. The TSC76HV52,
our new high-voltage replacement
for the ICL7652. Plus lots more.

They're all backed by Teledyne's

impeccable reputation for quality,

service and support, earned over

more than a quarter century in the
semiconductor business.

Get the full story. Call today for
your free Op Amp Handbook with
full specifications and application
information. And ask about our
Chop Amp™ Design Kit—including
specs and application notes,
working samples of our op amps,
plus membership in our Design
Support Group—all for just $35.
Charge by phone to your Visa or
Mastercard.

1-800-888-9966
415-968-9241

1300 Terra Bella Avenue
PO Box 7267

Mountain View, CA 94039

TWX 910-379-6494
FAX 415-967-1590

‘" TELEDYNE
SEMICONDUCTOR

15 06

+3to+ 16

15 g

+31to +16

15 24

+31to +16

TSC911A* 15 06

+31to 18

TSC913A* 15 0.85

+3to0 18

TSC914A 15 16

310 8

TSC915 10 03 15

+3510 £16

TSC900A* 5. 005 0.25

15, 45-16

TSC918* 50 08 08

15, 45-16

TSC7650* 50 005 35

+5,45-16

wnn|n|n|(O|0|n|O|0|(n

TSC76HV52 10 03 15

+351t0 £16

TSC7652 50 005 20

w

§85|8|8|8|8

15,45-16

*Available in surface mount package.

]

0.5uV per Division
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The TSC915 combines
high voltage (=15 V)
operation with low-noise
performance.




You'’ll have to if you go to most ATE companies for
a solution to today’s sophisticated “system silicon”
testing problems. Because all you’ll get is a make-
shift tester. And that means resigning yourself to
man-months of custom hardware work integrating
analog and digital instrumentation. And putting up
with the long hours of low-level software develop-
ment that go with custom solutions. Worse, you can
expect these delays to cut your chances of getting
your product to market on time.

Teradyne now has a simple answer to this com-
plex testing problem. The A500 Analog VLSI Test
System. It’s the first of a new generation of systems
specifically for AVLSI “system silicon” devices.

A test system that can help you cut critical product
development time by months or even years.

One Test System, Once and for All
With AVLSI devices you won't get fast design feed-
back, unless you test individual components—the

30

You wouldn't do this with your Analog VLSI devices.

“building blocks” of system silicon. And you won’t
comply with customer and industry requirements if
you don’t do complete “system’ functional testing.
With conventional test systems it means two of every-
thing. Two testers, two test programs, two insertions,
two data bases. And more than twice the time to

get to market.

The A500 allows you to do it all with one system.
So there’s only one system to program. One insertion
to make for both component and functional testing.
And only one data base to work with. Which means
significantly less time to market.

Vector Bus II": the Great Integrator

The heart of the A500 is Teradyne’s unique Vector
Bus II architecture. It integrates analog and digital
VLSI test capability at the system level. Which
means you won't have to build special applications
hardware for every new device you design. Vector
Bus II eliminates that costly custom-work bottleneck
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Why accept it in an Analog VLSI Test System?

with such features as TimeMaster™ Synchronization,
Mixed-Signal Event Control, and MultiSource Data
Mixing.
A Picture’s Worth a Thousand Keystrokes
The A500 also revolutionizes program development.
Our IMAGE™ (Interactive Menu-Assisted Graphics
Environment) software gives you graphics program-
ming as powerful as device designers’ CAD/CAE
tools. Using a mouse to control multiple windows,
pop-up menus and software “power tools,” you
move ideas rapidly from mind to screen. And much
faster to market.

Teradyne’s new A500 is the only test system
with the features you need to win the race
for Analog VLSI market opportunities. To find out
more, call Beth Sulak at (617) 482-2700, ext. 2746.
Or call your nearest Teradyne sales office or write:
Teradyne, Inc., 321 Harrison Avenue,
Boston, MA 02118.
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Space exploration

yields more than rocks

I respect Jon Titus’s right to have
the opinions expressed in EDN’s
June 11 editorial. But denigrating
our early space-exploration results
as “a pile of expensive rocks” is, in
my opinion, lamentably disturbing.

A quick analogy is that we are
today only in the Christopher Co-
lumbus era of space exploration.
Nearly 300 years after the first Co-
lumbus sea voyage, James Cook re-
turned from his first Pacific Ocean
expedition with only a bunch of new
plants and a few trinkets.

Today we have barely begun to
explore the cosmos. If we lose the
desire to continue, we humans will
have lost the will to live. We should
crawl back into the caves.

Responding to the challenges of
space exploration has already stimu-
lated discoveries and applications of
science that have incalculably im-

proved our living on earth.

We know that missile and space
projects in the 1960/1970 era did not
by themselves produce all semicon-
ductor and related discoveries and
applications. But missile and space
projects were the essential stimu-
lus, because immaculate guidance
and control were impossible without
those technologies.

So we must continue to challenge
ourselves with projects whose re-
quirements are beyond our scientific
knowledge—in fact, beyond our
present imaginations of the poten-
tials of scientific discovery.

In the context of history, Colum-
bus, Cook, et al had no vision what-
soever of America today. I predict
that in 1992, 500 years after Colum-
bus discovered America and less
than 25 years after Neil Armstrong
and Buzz Aldrin walked on the
moon, we will have discovered space
solutions for on-Earth problems

such as energy generation that
avoids the use of coal, oil, and nucle-
ar materials; the disposal of gar-
bage; and the manufacture of prod-
ucts based on hazardous materials.
I agree that education deserves
full support. But please do not deny
this nation the motivation to exist
and the stimulus to discover.
Scotty Maxwell
San Pedro, CA

Mars sample return

is next on space agenda

Mr Titus’s editorial “Nix the Mars
trip” (EDN, June 11, pg 51) raises
the valid question of the cost of a
Mars sample return: Is $10 billion (I
think about half that is a better
estimate) worth five kilograms of
Mars rocks? The National Academy
of Sciences says yes. It isn’t just
rocks, of course, but fundamental

Along the
road

large scale outdoor
information
displays...

In the air

cockpit controls
and indicators...

In the office
printers, copiers,
Jacsimiles...

STANLEY
ELECTRIC CO,LTD.
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In the living
room

VCRs, TVs, clocks,
stereo systems...

In the lab

oscilloscopes, scales,
microscopes...

In industry
warning displays,
optical
communications...

Electronic Equipment Export Section/
2-9-13 Nakameguro, Meguro-ku, Tokyo 153, Japan
Telephone: (03) 710-2557 Facsimile: (03) 792-0007 Telex: 2466623 SECTOK J

Anywhere

there’s a need for the
clearest possible
display. Stanley is
there with the world’s
brightest LED:s.

For more information, contact: AC. Interface, in the U.S., 714-841-6090, Deskin Sales, in Canada, 416-475-1412
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Sprague is the only company that makes all of the electronics for brushless dc
4 motors. Sprague makes a wide range of brushless motor drivers: unipolar, half-bridge.
full-bridge, dual full-bridge, 3-phase: some with commutation logic.

Spl ague also makes Hall Effect IC sensors for use as brushless dc
motor commutators. These solid state

‘. B | ‘ ,4
| J ; {l ‘ % i ﬁ{ &ﬁ devices not only have long life but
JIN ’ ® operate accurately over extended
Iunpcmluu ranges and survive in pumshm" environments. You can count on Sprague to give you the right match of
power 1Cs and Hall Effect sensors for sensible driving of brushless dc motors. May we tell you more? ‘Spmgue Electric

Company, Lexington, MA. For applications assistance, call 800/247-2077 (in Mass.,
800/247-2076). For Motor Driver Brochure WR-202, Hall Effect Application Guide CN-207,
and Data Sheet 29318.20 write to Technical Literature Service, Sprague Electric Company,

THE MARK OF RELIABILITY
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Design tips to simplify actuation

Heat sink bracket improves
solenoid actuator
performance. See below.

These tips make solenoids more
attractive than ever for designing high
quality, reliable, long life actuators:

Specialized types. For example,

Ledex offers rotary solenoids

with or without axial movement,
with standard life from millions to
hundreds of millions cycles. Extremely
high speed/high force models extend
yesterday’s limits. Soft Shift™ solenoids
allow precise variable speed control.

42 standard open

frame and D frame
__solenoids for high

volume OEM.

 4sizes of Magton
__ rotary solenoids. No
~ axial displacement.

Contrallable characteristics.

Virtually every parameter can be

optimized, either by selection of
the right model, or by solenoid design
optimization. Low cost digital controls
are easily applied. For example, to
maximize quiet operation a digital
current ramp generator makes a Soft
Shift solenoid practically noiseless.

Versatility unlimited. Any rotary,

linear, or combination motion

can be achieved using a
solenoid and linkages to change stroke
length or direction. For example, here
are two locking mechanisms, of many.
Ledex can suggest approaches, or
furnish the whole package.

Lever )\
Advantage

Rotary
“~ Motion

Armature
lever

Rotary
Stroke

Linear
Motion

Shaft bar
link

Design actuators faster. Want to

develop breadboards and

prototypes faster? Choose
solenoids because you can get working
hardware fast, by phone if you're in a
rush. Ledex stocks hundreds of types
and models, and our applications staff
can help you select. Compared with
some actuators, solenoids are relatively
low in cost.

Mounting cools solenoid.

Solenoids can concentrate a lot

of electrical energy in a small
package. Plan to mount the solenoid on
a heat sink, such as an aluminum plate
or bracket for best performance.

Want to know more?

Request catalogs.

Ledex Inc.

A Subsidiary of Lucas Industries
PO. Box 427

Vandalia, Ohio 45377-0427 U.S.A.
Phone: 513-898-3621

Sl
Lepex

helpful solenoid technology
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information that is to be returned.
A Mars sample return has for 10
years been the recommended next
major objective in US planetary ex-
ploration, because of its importance
in providing the samples that will
permit detailed Earth-based analy-
sis of Mars’s history. This history is
part of understanding the origin,
evolution, and behavior of terrestri-
al planets—and in particular of our
own Earth.

But exploration can never be
proved valuable before it occurs.
Science and exploration together
advance a nation and a society. Re-
member when the US had a space-
exploration program of which we
were proud. Remember how space
motivated teachers, students, edu-
cators, and writers. A hidebound
outlook about exploring, while
spending money on facilities and
training programs without a goal, is
no way to rejuvenate our society.
That is why the Soviets are spend-
ing money on space exploration. If
we join them, we get that benefit
and two more: international cooper-
ation and shared costs. Not bad—
considering on what else govern-
ment spends its money.

Louis Friedman
Executive Director
The Planetary Society
Pasadena, CA

“NASA’s $10 billion”

is really ours

Although some may label Jon Titus
“antiscience” for opposing a Martian
exploration, none will accuse him of
being antistate.

It’s not “NASA’s extra $10 bil-
lion” we'’re talking about; it’s ours.
In principle, it’s not inevitable that
NASA would have to spend it at all.
It’s only inevitable because Mr Titus
and the rest of us are fully condi-
tioned to automatically sanction the
state’s spending 44% of the GNP.

But since we are thus condi-
tioned, and since some of us think
rocks at $1,000,000,000 per pound

Text continued on pg 41
EDN September 3, 1987



Hewlett-Packard’s
new logic analyzer family

‘ers you something not found
in other logic analyzers...




HP'’s new logic analyzer
family gives you more of

what you want in logic
analyzers. For less.

So now measurements
are easier to make. And
high-quality HP logic
analyzers are easier to buy!

You get the performance
that best suits you: from 32 to 400
channels of 100 MHz transitional
timing/25 MHz state, and up to 80
channels of 1 GHz timing analysis.

Our new family also offers
you easy operation, powerful trigger-
ing, a CAE link, an oscilloscope,
pattern generation, portability,
built-in mass storage, simple prob-
ing, optional 3-year protection, and
much more.

The small secret
behind the big value.

To give you more for your
money, HP developed a Logic-
Analyzer-on-a-Chip containing a
complete state analyzer, timing
analyzer, and acquisition memory.
This proprietary HP IC makes
exceptional value possible...80
channels of 100 MHz transitional
timing for only $7,800*.

You can assign state or tim-
ing in 16-channel increments. Get
fully independent state, timing,
state/timing, or state/state setups.
Even time-correlate measurements
on complex multiprocessor systems.

Operational simplicity
runs in the family.

We've made our controls
even easier than before, without
sacrificing performance.

You can make timing or
state measurements using just three
menus, so you never get lost.
Triggering setups, from the simple
to the complex, are a snap. And
autoscale gives you one-button
setup for timing analysis.

You even get a color touch-
screen and knob, or optional mouse
with the new HP 16500A. Color
lets you quickly distinguish be-
tween menu choices, measurements,
and results...and find glitches

more easily.

Probing made easy.

HP's new passive probes are
lightweight and flexible...specially
designed to grip easily and securely
to your device under test. Plus, our
preprocessors give you quick setups
with most popular 8, 16, and 32-bit
wPs, including the Motorola 68020
and Intel 80386. And if you've al-
ready invested in HP preprocessors,
we offer you an easy upgrade path.

HP 1651A: full-featured
logic analyzer for
only $3,900*

With 32 channels of 100 MHz
transitional timing for just $3,900*
the HP 1651A gives the hardware
engineer a highly economical, yet
powerful debugging tool.

It's a full-featured logic
analyzer with no compromises in
state and timing capabilities (25
MHz state/100 MHz transitional
timing on all channels), memory
depth, triggering, or I/O features.
It supports most popular 8-bit uPs
with full inverse assembly. Plus it's

compact, weighs just
22 1bs., and has an optional
carrying case for easy transport.

HP 1650A: the new
standard in general-
purpose logic analysis
for just $7800*

The HP 1650A features time-
correlated state/state or timing/state
operation on 80 channels. Plus
eight sequence levels to meet your
toughest triggering tasks. Yet it's
priced below $8,000!

You get 256 MHz state/100 MHz
transitional timing on all 80 chan-
nels, and preprocessor support for
8, 16, and 32-bit uPs. And, the



More value.

HP 1650A is portable,
lightweight, and small
enough to fit comfortably
on a crowded workbench.
It's also programmable,
has a built-in disc drive
for storing measurements,
and provides hardcopy
documentation.

through your choice of performance
modules. You can have up to 400
channels of 256 MHz state/100
MHz transitional timing. 8 chan-
nels of full-featured, simultaneous
scope analysis. 80 channels of
1 GHz timing. Or 204 channels of
50 Mbit/sec stimulus.

Just $12,400* buys you a

Now, bring real-world
measurements into the
CAE environment.

The HP 16500A is part of HP
DesignCenter...a product develop-
ment environment that unites
engineers from IC design/verification
to PCB design and test. By linking
the HP 16500A with HP CAE, you
can compare measurement results
and simulated data on your work-
station, and use measurement

results as your simulator patterns.

. 25 MMz STATE
106 M2 TINING

HP 16500A: modular
system solution, priced
your way.

The HP 16500A is modular,
with the flexibility to meet your
debug, characterization, or pass/
fail test application needs today
and tomorrow. You get a combina-
tion of state, timing, oscilloscope,
and stimulus-rtesponse capabilities

basic configuration with 80
channels of 25 MHz state/100 MHz
transitional timing.

You can trigger one module
with another. Time-correlate mea-
surements between modules...400
Ms/sec scope and 1 GHz timing,
for example. Even view state, timing,
and analog on the same screen!
Fully programmable, the HP 16500A
eliminates the need for separate
data storage and printer control.
HP-IB and RS-232 are standard.

Mail the card today!

For more information, fill out
and mail the postage-paid reply card
today. Call us direct at 1-800-752-0900.
Or contact your local HP sales office
listed in the telephone directory white
pages. Ask for the electronic instru-
ments department.

[}

HEWLETT
PACKARD



Excellent reliability, service, and support.

When you purchase a logic analyzer from HP, you get high reliability. The
support you need to be productive with your instrument quickly. And a worldwide
sales and service network to ensure your continuing satisfaction for years to come.

HP 1651A $3,900*

The HP 1651A is a general-
purpose, low-cost 32 channel logic
analyzer with many features normally
found on more expensive analyzers.

® 100 MHz transitional timing on all
32 channels.

e 25 MHz state on all channels.

¢ Support for most popular 8-bit uPs.

¢ Fully programmable, with built-in
disc drive and hardcopy output.

® Portable and compact — weighs
just 22 1bs.

e Optional 3-year protection.

HP 1650A $7800*

The HP 1650A is a general-
purpose logic analyzer with a range
of features to satisfy many requirements
in design and test.
® 100 MHz transitional timing/25 MHz
state on all 80 channels.

® Support for most popular 8, 16, and
32-bit uPs.

¢ Configurable as 2 totally indepen-
dent analyzers.

e Fully programmable, with built-in
disc drive and hardcopy output.

® Eight sequence levels with storage
qualification, pattern and range
recognizers.

e Glitch capture on all channels.
® Optional 3-year protection.

HP 16500A

The HP 16500A is a modular,
configurable system solution that can
meet a wide variety of logic analysis,
oscilloscope, and stimulus-response
measurement requirements.

¢ Configurable through your choice
of performance modules:

— 25 MHz state/100 MHz transi-
tional timing (80 channels per
module) $5,200 *

— 400 Ms/sec 100 MHz band-
width digitizing oscilloscope
(2 channels per module) $5,500 *
— 1 GHz timing (16 channel
master) $7,800 *

— 50 Mbits/sec pattern generation
(12/48 channels per module)
$3,700/$4,000 *

— Mainframe $7,200 *

® Color touchscreen and knob, with
optional mouse.

® Intermodule triggering.
® Two built-in disc drives.

® Fully programmable, with RS-232
and HP-IB interfaces.

® Optional 3-year protection.

* U.S. list price.

Motorola 68020 is a trademark of the Motorola Corporation
Intel 80386 is a trademark of the Intel Corporation

HEWLETT
PACKARD

.

E115620
5964-2660
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are a bargain, Mr Titus should have
logically suggested instead that we
just make it 44.4% and have NASA
spend their extra $20 billion on his
ideas and theirs, too.

George Barry

President

Seven Oaks Research

Saratoga, CA

Mars trip would
motivate US industry

Collecting Martian soil is the last
good argument for undertaking a
Mars expedition. Challenging our
free-enterprise industry and its en-
gineering professionals is much
higher on the list. I personally be-
lieve this country could use a stiff,
nonmilitary competition to bind us
together.

Throwing money at academic fa-
cilities, teachers, and illiterates (al-
though a good political platform) has
only perpetuated the real problem
—Ilack of motivation. Alternatively,
supporting scientific endeavors has
always provided an excellent return
on the investment. Even the argu-
ment “We can put a man on the
moon, why can’t we . . . ” is an in-
tangible extra steering us toward
excellence.

Thomas P Becker
Kenosha, WI

YOUR TURN

EDN'’s Signals and Noise column pro-
vides a forum for readers to express
their opinions on issues raised in the
magazine’s articles or on any topic
that affects the engineering industry.
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.
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Single Output Up To 400A

RELIABLE SYSTEM
POWER. PERIOD.

Case 10

750 to 2000 Watts
58 x11"

N + 1 Redundancy

AC and DC
Inputs

1 to 5 Outputs

50A Auxiliary Mag
Amp Output Ch 2

For 5x8x11 “slot” switching power
supplies from 750 to 2000 Watts,
the Qualidyne Case 10 is all you
need to know. MTBF of 150,000
hours. Single or multiple (up to 5)
fully regulated outputs from 2 to 48
VDC. Precision paralleling for N+1
redundancy. AC and DC input volt-
ages. Safety listings from UL, CSA
and TUV. Compliance with IEC
380 & VDE 0806. FCC 20780
Class A filtering. Nothing fancy,
just reliable slot power— period.

s
<

THE SWITCHER FIT FOR YOUR NEEDS

Qualidyne

Qualidyne Systems, Inc.

3055 Del Sol Boulevard, San Diego, CA 92154
(619) 575-1100 Telex: 709 029 FAX: 619 429 1011

(800) 445-0425 In Calit. (800) 237-6885

CIRCLE NO 5

16-page,
full-color
Designers
Guide to
Nameplates

. w meuElAS

Graphic Overlays

and
Membrane Switches

Douglas Overlay Panels feature
exceptional design flexibility, outstanding
visual appeal, excellent durability and they
are cost effective. What's more, they are
completely compatible with Douglas
Membrane Switches...the simple, light-
weight alternatives to bulky and sometimes
balky conventional switches.

‘é n n “ G I.As CORPORATION

620 12TH AVE. SO., MINNEAPOLIS, MN 55415 (612) 333-8911
WE HELP YOUR PRODUCTS STAND OUT FROM THE CROWD!
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AT&T Single Chip DSPs:
the first and the tastest.



NowATsToffers the
worlds first floating
point and fastest
fixed point DSPs.

Only AT&T can give you a
complete single-chip Digi-
tal Signal Processor solu-
tion for all your analog and
digital applications.
Because, only AT&T has a
single-chip floating point
DSP in full production, as
well as the fastest fixed
point DSP available.

Speed and flexibility.
The AT&T DSP32 has a 32-
bit floating format with 24
bits of precision. It has an
on-chip CAU that allows it
to perform like a 16-bit
microprocessor with 32-bit
floating point capabilities.
This makes precision possi-
& ble over a wider range, so

g essential for high tech
applications such as com-
puter aided design, image
processing and speech
compression.

If your requirement is for
faster speeds, our fixed
point DSP16 operates at 55 ns.
It is the first single-chip
DSP to approach “building
block” speeds.

Easier programming,
development

and debugging.

AT&T’s DSPs make it easier
to develop algorithm imple-
mentations. Unlike compet-
itive DSPs, AT&T DSPs are

Please send me more information about AT&T’s DSPs.

programmed using high
level C-like Syntax, which is
equation-like and much
easier to program. AT&T
also offers a complete
single-board system for the
development and real-time
evaluation of your DSP pro-
grams. Plus, we offer a com-
plete UNIX® and MS*-DOS
software library for creat-
ing, testing and debugging
applications programs.

Single chip

means savings.

So, whatever your applica-
tions: voice signal filtering,
speech and video signal
compression, spectral anal-
ysis, graphics and
computer-aided design,
AT&T's single-chip DSPs can
cut your development time
as well as cutting power
consumption and board
area.

And, of course, AT&T Bell
Laboratories’ ongoing R&D
will assure you that AT&T
will stay at the forefront of
DSP technology.

For more information,
call 1800 372-2447, or
send the reply coupon.

In Europe, call AT&T
Microelectronics in Munich,
Germany at 089/95970,
Telex 5216884. In Singa-
pore, call 2508422/2533722,
Telex RS21473/RS55038. Let
us show you why AT&T is
the only DSP supplier with
a complete single-chip
solution for all your analog
and digital applications.

I Name

| Title

| Company

I Address

| City

State

©1987 AT&T *Trademark of the Microsoft Corporation
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»

o
b

"
sy

oy

‘ AC or DC operation — it's the “Cube’s”

miniature Series 900 metallized and foil
Polypropylene capacitors by a landslide.
This broad line offers units with 67VAC/
100VDC, 135VAC/200VDC and 270VAC/
400VDC ratings and values from 0.0010 to
10 mfd. For higher voltages, call the Cube.
Get complete information today on these
“choice” capacitors . . . write or call Electro-
cube, 1710 So. Del Mar Ave,, San Gabriel, CA
91776; Tel. (818) 573-3300.
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Modern Electronic Packaging, Se-
attle, WA. Technology Seminars,
Box 487, Lutherville, MD 21093.
(301) 269-4102. September 9 to 11.

Invitational Computer Conference
Computer Graphics Series, Fort
Lauderdale, FL. BJ Johnson & As-
sociates, 3151 Airway Ave, #C-2,
Costa Mesa, CA 92626. (714) 957-
0171. September 10. :

Integrated Manufacturing Solu-
tions (IMS '87), Long Beach, CA.
Intertec Communications, 2472
Eastman Ave, Bldg 33-34, Ventura,
CA 93003. (805) 658-0933. Septem-
ber 14 to 18.

Hands-On Microprocessor Soft-
ware, Hardware, and Interfacing
(short course), Washington, DC. In-
tegrated Computer Systems, Box
3614, Culver City, CA 90231. (800)
421-8166; in CA, (213) 417-8888.
September 15 to 17.

PCB Expo, Minneapolis, MN. PMS
Industries, 1790 Hembree Rd,
Alpharetta, GA 30201. (404) 475-
1818. September 15 to 17.

Effective Skills for Technical
Managers (short course), Los An-
geles, CA. Integrated Computer
Systems, Box 3614, Culver City, CA
90231. (800) 421-8166; in CA, (213)
417-8888. September 15 to 18.

IEEE Bipolar Circuits and Tech-
nology Meeting, Minneapolis, MN.
Janice Jopke, BCTM, 5016 W 99th
St, Bloomington, MN 55437. (612)
835-6742. September 21 to 22.

Designing Signal Processors with
DSP and Bit-Slice Chips (short
course), Boston, MA. Integrated
Computer Systems, Box 3614, Cul-
ver City, CA 90231. (800) 421-8166;
in CA, (213) 417-8888. September 22
to 25.

Hands-On Microprocessor Soft-
ware, Hardware, and Interfacing
(short course), San Diego, CA. Inte-
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mall computers
need to support multiple
peripherals on a single,
intelligent interface. That’s
why SCSI has become a
great standard.

Seagate supports that
standard with the widest
selection of hard disc
drives with integrated
controllers: 3%2" and 5%4!
Half-heights and full-
heights. With capacities
from 20 to 160 MB. And
our STO1 Host Adaptor
for simple PC installation.

EDN September 3, 1987

WE PUT
A GREAT" INTERFACE
WHERE [T DOES
THE MOST GOOD.

ustomers need
storage solutions with
advanced features like:

* Increased readability due
to fewer cables, con-
nectors and components.

* Easy integration through
device independence,
transparent defect
management and CCS
compatibility.

* Reduced system cost,
space and power.

eagate SCSI drives
deliver superior perfor-
mance by:

* Increasing system
throughput with high
transfer rates, overlapped
operations, minimized
rotational latency and
low common overhead.

* Improving data integrity
by enhancing recovery
procedures and inte-
grating the recording
channel to the bus.

CIRCLE NO 56

f you want to put
great drives with a great
interface in your system,
call us. 800-468-DISC. Or
write: Seagate Technology,
920 Disc Drive, Scotts
Valley, CA 95066.

& seagate

The first name in disc drives.
45



Find the small change:

2.19640 2.19640 2.19640 2.19640 2.19640
2.19640 2.19640 2.19640 2.19640 2.19640
2.19640 2.19640 2.19640 2.19640 2.19640
2.19640 2.19640 2.19640 2.19640 2.19640
2.19640 2.19640 2.19640 2.19640 2.19640
2.19640 2.19640 2.19640 2.19640 2.19640
2.19640 2.19640 2.19640 2.19640 2.19640
2.19640 2.19640 2.19640 2.19640 2.19640
2.19640 2.19640 2.19640 2.19640 2.19640
2.19640 2.19640 2.19640 2.19640 2.19640
2.19640 2.19640 2.19640 2.19640 2.19640
2.19640 2.19640 2.19640 2.19639 2.19640
2.19640 2.19640 2.19640 2.19640 2.19640
2.19640 2.19640 2.19640 2.19640 2.19640
2.19640 2.19640 2.19640 2.19640 2.19640
2.19640 2.19640 2.19640 2.19640 2.19640
2.19640 2.19640 2.19640 2.19640 2.19640

The 197 Microvolt DMM detects the small change—one part in
220,000—for small change: $595. And you can automate with
its IEEE-488 option. Find out how to get a big change in your
measurement capabilities. Call (216) 248-0400. Or write:
Product Information Center: Keithley Instruments, Inc.

28775 Aurora Road
Cleveland, Ohio 44139

KEITHLEY
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Sealed Switches

New!
e Action

Dry Desert to Wet World

action, miniature and subminiature
sizes, choice of front panel appear-
ance and button colors.

Survival! That’'s what you can expect
from OTTO precision snap-action
pushbutton switches. Sealed to sur-
vive the rigors of industrial, commer-
cial and military applications, these
switches are available in momentary
and alternate (push-on, push-off)

Sealed against dirt and water. Electrical
ratings from computer level to 10 Am-
peres. Contact resistance <.025 ohms.

o110

CONTROLS Division, 0TTO ENGINEERING, INC.
2 East Main Street » Carpentersville, lllinois 60110  Phone: 312/428-7171 ® FAX 312/428-1956 ® TELEX: 72-2426
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CALENDAR

grated Computer Systems, Box
3614, Culver City, CA 90231. (800)
421-8166; in CA, (213) 417-8888.
September 22 to 25.

Optical Filing System Conference,
New York, NY. Skan Teknologies,
Box 149, Cedarhurst, NY 11516.
(212) 809-5570. September 28.

Canadian High Technology Show,
Toronto, Canada. Canadian High
Technology Week, 214-2487 Kaladar
Ave, Ottawa, Ontario, Canada,
K1V 8B9. (613) 731-9850. Septem-
ber 28 to 30.

Designing Signal Processors with
DSP and Bit-Slice Chips (short
course), Palo Alto, CA. Integrated
Computer Systems, Box 3614, Cul-
ver City, CA 90231. (800) 421-8166;
in CA, (213) 417-8888. September 29
to October 2.

Hands-On Expert Systems Design
and Development (short course),
Washington, DC. Integrated Com-
puter Systems, Box 3614, Culver
City, CA 90231. (800) 421-8166; in
CA, (213) 417-8888. September 29 to
October 2.

Invitational Computer Conference
Computer Graphics Series, New-
ton, MA. BJ Johnson & Associates,
3151 Airway Ave, #C-2, Costa
Mesa, CA 92626. (714) 957-0171. Oc-
tober 1.

Conference on Architectural Sup-
port for Programming Languages
and Operating Systems (ASPLOS-
I1), Palo Alto, CA. Martin Free-
man, Signetics Corp, 811 E Arques
Ave, Sunnyvale, CA 94086. (408)
991-3591. October 5 to 8.

IEEE International Conference
on Computer Design: VLSI in
Computers and Processors, Port
Chester, NY. Michael Wayne, IBM,
Dept B34, Bldg 901-3, Box 390,
Poughkeepsie, NY 12603. (914) 432-
5211. October 5 to 8.
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MOTOROLA

Di To Serve

Motorolas HCMOS HCA62AQQ Series is the

semicustom array solution for your Hi-Rel applications.

Motorola’s 2-micron HCMOS
HCA62A00 Macrocell Arrays are a fully
MIL-STD-883C Class B compliant prod-
uct series processed to the complete speci-
fications of MIL-STD-883C and MIL-
M-38510. Or you can get devices which
operate across the —55°C to +125°C
range without the cost of 883 screening.

62A00 Series Features

Gate |Primary| Available |Available
Array |Equivalent| Cells | Pkg Range | Pads

62A06 648 216 | 16pin-44pin 44
62A10 957 319 | 24pin-52pin 54
62A17| 1638 546 | 28pin-68pin 68
62A25| 2448 816 | 40pin-84pin 86

62A36| 3600 1200 |40pin-100pin| 102

62A50| 4968 | 1656 |40pin-120pin| 124

62A67 | 6708 2236 |68pin-180pin| 146

62A85| 8568 | 2856 |68pin-180pin| 168

Five weeks to prototypes with
maximum array utilization.

Our advanced 62A Series lets you move
from concept to finished silicon quickly
and simply, just five weeks to prototypes,
with universal I/O buffers that let you

EDN September 3, 1987

put the signal and power pins anywhere
you want them. For high output drive you
can parallel up to six output cells on a

chip while maintaining these same cells as
array inputs. Now you can use a smal-

ler package.

Thanks to Motorola’s Macrocell archi-
tecture with 100% utilization and rout-
ability, the 62A Series minimizes silicon
waste and provides maximum utilization
of the array.

Comprehensive CAD Support

Our HCAG62A series arrays are sup-
ported on both Daisy* and Mentor* work-
stations with timing parameters tuned to
accurately simulate silicon performance
over the full MIL temperature range. Both
electrical and physical design tools are
available.

*Daisy is a trademark of Daisy Systems Corp.

*Mentor is a trademark of Mentor Graphics Corp.

One-on-one design-in help.
Get an engineer-to-engineer update on
Motorola Macrocell array design-in.

1-800-521-6274

Call toll-free any weekday between
8:00 a.m. and 4:30 p.m., MST, from any-
where in the U.S. or Canada. If the call
can't answer your need, we'll have a local
ASIC specialist contact you.

For published data

on the HCA62A00 ’
Series, send the com- VN@ re
plete coupon N

or write to Motorola ~
Semiconductor Sl
Products, Inc.,

PO. Box 20912,

Phoenix, AZ 85036.

@ MOTOROLA

B A T T T e

Name

To: Motorola Semiconductor Products, Inc. I
P.O. Box 20912, Phoenix, AZ 85036

Please send me more data on your HCMOS HCA62A00 Macrocell Arrays. i

332EDN090387

Title

Company

Address

City

Call me ( )

State Zip

Sp——

S S, SRS Ry SRR < ———— |
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“It’s access — fuller, easier information access that’s at the heart of our success
in selling Digital’s networked desk-top computing,”’ states Tom Curry, vice president
of Marketing at McDonnell Douglas Manufacturing and Engineering Systems Com-
pany. “‘Architectural engineers now realize that the isolated PC is not the answer.”

In Mr. Curry’s view, Digital’s ability to network, plus compatibility from indi-
vidual workstations to huge processors are ideal for the architectural community.
“For any building project to progress smoothly, there has to be a coordinated
effort. The group working on lighting, for example, needs to share information

“With Digital’s networked
desk, McDonnell Douglas
is giving architectural
engineers a more
productive way to build’

with those designing heating and ventilation. In the Digital environment, that’s
exactly what they do.”

“In our own marketing efforts,” adds Mr. Curry, “‘Digital offers two enormous
competitive advantages. Planning for the future is easier because of Digital’s com-
mitment to compatibility. And we do very little selling of Digital to our customers
— engineers are already sold.” To get your competitive advantage now, write:

Digital Equipment Corporation, 200 Baker Avenue, Eﬂ@nuan”‘

West Concord, Massachusetts 01742, Or call your
EDN September 3, 1987 49

local Digital sales office.

® Digital Equipment Corporation 1987. The Digital logo is a trademark of Digital Equipment Corporation



AREA SALES OFFICES: CENTRAL AREA, Toshiba America, Inc., (312) 945-1500; EASTERN AREA, Toshiba America, Inc., (617) 272-4352; NORTHWESTERN AREA, Toshiba America, Inc., (408) 244-4070; SOUTHWESTERN
REGION, Toshiba America, Inc., (714) 752-0373; SOUTH CENTRAL REGION, Toshiba America, Inc., (214) 480-0470; SOUTHEASTERN REGION, Toshiba America, Inc., (404) 368-0203; MAJOR ACCOUNT OFFICE, POUGH-
KEEPSIE, NEW YORK, Toshiba America, Inc., (914) 462-5710; MAJOR ACCOUNT OFFICE, BOCA RATON, FLORIDA, Toshiba America, Inc., (305) 394-3004. REPRESENTATIVE OFFICES: ALABAMA, Montgomery Marketing, Inc.,
(205) 830-0498; ARIZONA, Summit Sales, (602) 998-4850; ARKANSAS, MIL-REP Associates, (512) 346-6331; CALIFORNIA (Northern) Elrepco, Inc., (415) 962-0660; CALIFORNIA (L.A. & Orange County) Bager Electronics,
Inc., (818) 712-0011, (714) 957-3367, (San Diego Count{) Eagle Technical Sales, (619) 743-6550; COLORADO, Straube Associates Mountain States, Inc., (303) 426-0890; CONNECTICUT, Datcom, Inc., (203) 288-7005;

DISTRICT OF COLUMBIA, ArboTek (301) 825-0775; FLORIDA, Sales Ewineering Concepts, (305) 426-4601, (305) 682-4800; GEORGIA, Montgomery Marketing, Inc., (404) 447-6124; IDAHO, Components West,
}509) 922-2412; ILLINOIS, Carlson Electronic Sales, (312) 956-8240, R.W. Kunz, (314) 966-4977; INDIANA, Leslie M. DeVoe Company, (317) 842-3245; 10WA, C.H. Horn, (319) 393-8703; KANSAS, D.L.E. Electronics,
316) 744-1229; KENTUCKY, Leslie M. DeVoe Company, (317) 842-3245; LOUISIANA, MIL-REP Associates, (713) 444-2557; MAINE, Datcom, Inc., (617) 891-4600; MARYLAND, ArboTek, (301) 825-0775; MASSACHUSETTS,
Datcom, Inc., (617) 891-4600; MICHIGAN, Action Components Sales, (313) 349-3940; MINNESOTA, Electric Component Sales, (612) 933-2594; MISSISSIPPI, Montgomery Marketing, Inc., (205) 830-0498; MISSOURI, D.L.E

50 EDN September 3, 1987



Remember,
Toshiba s Producmg
TheWorld’s Broadest
Line Of High Density

on-\olatile Memory.

Only Toshiba volume cost and automatic insertion And in ROMs, you can
production can give you the  capability, select OTPs in get up to 2 and 4 MB in
non-volatiles you need —in  densities to 512K. Choose CMOS today.
the leading edge densities from a wide selection in Nobody else offers you
you want. EPROMs, including one of so many options in high

For high reliability, low  the fastest 1 MB available. density non-volatile

PART NO. ORG. PROCESS PART NO. ORG. PROCESS memorles Wltl’l the pI'C?dUC*
ST T T tion capabilities to deliver in

TMM2764AD~ 8KX8 NMOS TMM24128AF 16KX8 NMOS volume, on time.
TMM2764ADI 8KX8 NMOS TMM24256AP 32KX8 NMOS :
TMM27128AD~ 16KX8 NMOS TMM24256AF 32KX8 NMOS W}ly deal W1th a4 herd
TMM27128ADI 16KX8 NMOS TC54256AP 32KX8 CMOS of supphers to get all the
TMM27256 AD~ 32KX8 NMOS TC54256AF 32KX8 CMOS 4
TMM27256ADI 32KX8 NMOS TMM24512P 64KX8 NMOS hon VOlatlleS you want.
TC57256D 32KX8 CMOS TMM24512F 64KX8 NMOS ]USt remember
TC57256AD 32KX8 CMOS TC541000P 128KX8 CMOS Toshiba. the
TMM27512D 64KX8 NMOS TC541001P 128KX8 CMOS h ; . h
TMM27512D1 64KX8 NMOS ROM eavywelg t
TC571000D 128KX8 CMOS TC53257P 32KX8 CMOS in non-
TC571001D 128KX8 CMOS TC53257F 32KX8 CMOS
TC571024D 64KX16 CMOS TC531000AP 128KX8 CMOS VOlatlleS .

ONE TIME PROGRAMMABLE TC531001AP 128KX8 CMOS TOShlba The POWCI' in
TMM2464AP 8KX8 NMOS TC532000P 256KX8 CMOS
TMM2464AF 8KX8 NMOS TC534000P 512KX8 CMOS Non-Volatile Memories.
TMM24128AP 16KX8 NMOS ~ = +/-10%Voc AVAILABLE TOSHIBA AMER'CA, INC.

Electronics, (316) 744-1229; MONTANA, Components West, (206) 885-5880; NEVADA, Elrepco, Inc., (415) 962-0660; NEBRASKA, D.L.E. Electronics, (316) 744-1229; NEW ENGLAND, Datcom, Inc., (617) 891-4600; NEW
HAMPSHIRE, Datcom, Inc., (617) 891-4600; NEW JERSEY, Nexus-Technology, (201) 947-0151; NEW MEXICO, Summit Sales, (602)998 -4850; NEW YORK, Nexus Technology, (201) 947-0151; Pi-tronics, (315) 455-7346;
NORTH CAROLINA/SOUTH CAROLINA, Montgomery Marketing, Inc., 819)467 $319; NORTH DAKOTA/SOUTH DAKOTA, Electric Component Sales, (612) 933-2594; OHID, Steffen & Associates, (216) 461-8333; (419) 884-2313,
(513) 293-3145; OKLAHOMA, MIL-REP Associates, (214) 644-6731: OREGON, Components West, (503) 684-1671; PENNSYLVANIA, Nexus Technology, (215) 675-9600, Steffen & Associates, (412) 276-7366; RHODE ISLAND,
Datcom, Inc., (617) 891-4600; TENNESSEE, Montgomery Marketing, Inc., (205) 830-0498; TEXAS, MIL-REP Associates, (512) 346-6331, (713) 444-2557, (214) 644-6731; UTAH, Straube Associates Mountain States, Inc.,
(801) 263-2640; VERMONT, Datcom, Inc., (617) 891-4600; VIRGINIA, ArboTek, (301) 825-0775; WEST VIRGINIA, Steffen & Associates, (419) 884-2313; WASHINGTON, Components West, (206) 885-5880, (509) 922-2412:
WISCONSIN, Carlson Electronics, (414) 476-2790, Electric Component Sales, (612) 933-2594; WYOMING,Straube Associates Mountain States, Inc., (303) 426-0890; CANADA, BRITISH COLUMBIA, Components West,
(206) 885-5880; ONTARIO, Electro Source, Inc., (416) 675-4490, (613) 726- 1452 ©1987 Toshiba America. Inc
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Faster!

CMOS at speed.

A few more fast, fast
reasons to call for our
new databook:

1. New 64K SRAM. 25ns. Seven configura-
tions—including bit-wide, nibble-wide, byte-
wide, separate I/0, and all with low, low, power.
As low as 50 mA active at 45ns.

2. New 128K Reprogrammable PROM. 45 ns.
100 mA active, 30 mA standby.

3.New 64 x 9 and 64 x 8 FIFOs. 35 MHz.
Virtually no bubble through. Cascadeable.

4. Fastest 22V10 Reprogrammable PLD. 25ns.
55 mA. And we have the board to turn your PC
into a PLD/PROM programmer, too!
5. High speed CMOS SRAM.
6. High speed CMOS PROM.
y 7. High speed CMOS PLD.
°8. High speed CMOS LOGIC.

1-800-952-6300, Ask for Dept. (D2
[1-800-423-4440 (In CA), Ask for Dept. (D2
(32) 2-672-2220 (In Europe)

16) 475-3922 (In Canada)
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We illustrate the Lockheed SR-71 Reconnaissance aircraft, holder of the world’s air Cypress Semiconductor, 3901 North First Street, San Jose, CA 95134.
speed record: 2,193 miles per hour. We re fond of speed records. Over 30 of our parts Phone (408) 943-2666 Telex 821032 CYPRESS SNJ UD, TWX 910-997-0753
have broken or still hold speed records for integrated circuits. CIRCLE NO 57 PAL is a registered trademark of Monolithic Memories, Inc.

©1987 Cypress Semiconductor




EITORIATE

Increase Japan’s defense role

As industry and government officials debate how to open more
Japanese markets to US goods, they say little about having Japan
assume more responsibility for its own defense. Japan operates as a
major economic power, but it does so bolstered by the US’s strong
defense presence in Asia. If Japan expands its military role or
increases its defense budget, its neighbors will be alarmed. This
alarm has a basis in history: Even before World War 11, Japan was a
major Asian power. In 1905, during the Russo-Japanese War, it
destroyed Russia’s naval presence in Asia.

Japan can calm its southern neighbors’ fears by concentrating
defense efforts in the north Pacific region. This area could involve
complementary US, Japanese, and Canadian activities. Obviously,
this area concerns the Soviet Union, too. The USSR’s only major
open-ocean naval base, Petropavlosk, is just 1300 miles northeast of
Tokyo.

Opening markets for semiconductors and other electronie compo-
nents in Japan is a worthy goal, but so is expanding Japan’s defense
role in the north Pacific so that it is commensurate with the
economic clout of a $2.3 trillion GNP. Although Japan’s Defense
Agency budget recently rose above 1% of Japan’s GNP—a ceiling
set by its cabinet 10 years ago—recent increases have been small.
Unfortunately, the Japanese are caught between budget deficits
and constitutional prohibitions on collective defense as well as being
constrained by offensive capabilities. The Japanese must reconsider
these limitations if they wish to keep their place in the global
economy.

A greater defense role should entail more than a buildup of arms.
Recently, Toshiba surreptitiously sent state-of-the art milling ma-
chines to the Soviet Union—machines that can produce submarine
propellers that run quietly. So, while Japan’s Self-Defense Force
tries to advance antisubmarine warfare techniques, a Japanese
company is indirectly helping enemy submarines evade detection.
As part of an expanded defense role, the Japanese must adopt and
enforce export controls that prevent a repeat of the Toshiba affair.
Without a commitment to its own defense and a willingness to share
the burden of defending its global neighborhood, Japan may find the
US less willing to use its power to support the Japanese economy.
After all, very little oil from the Persian Gulf goes to the US.

Jon Titus
Editor

EDN September 3, 1987
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state machme with D flip-flops! A Rube

m with 8-input OR gates!

you tired of devices and software that
ativity? It's one thing to get wrapped
igns — it’s quite another to be wrapped

mable arrays so you get more out of your silicon.
JK flip-flops for higher performance. Plus a transition
term complement array for optimal state machine
design. And when your system requires an “instant
gate array” with no “gate-a-risk”—the unique
architecture of PML provides the ultimate solution.
The key to fully utilizing these flexible devices
is AMAZE — the most powerful design software yet.

More powerful software.

AMAZE — is just that. Automatic Map and Zap
Equations. Powerful and easy to use. It exploits the
sophisticated PLD architectures you need for complex
designs by simplifying logic entry, simulation and

15 PLD

EDN Septem




device programming. To save time, intricate test - for immediate applxcatmns assxstanee;
vectors are created automatically. Entry is easy—no
more restrictive equation structures or esoteric
backwards syntax. And it even has device specific
logic minimization. '

More service and support.
For those who expect unsurpassed service and
support—you won’t be disappointed when you join
the AMAZE Users Group. Members receive a copy
of AMAZE 1.6 —plus free updates, a
quarterly newsletter, free samples
of new PLDs, design contest

eligibility and a toll-free number

k‘ A

© Copyright 1987 Signetics Corporation “PAL is a registered trademark of Monolithic Memories, Inc.
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[magine what
you could dowitha
little quick cache.

A quick cache like DisCache;"
the unique drive-resident caching
feature available on Quantum
Q200 Series™ of half-high 54"
intelligent disk drives.

A Quantum 53 or 80-
megabyte (formatted) drive
with its integrated SCSI con-
troller and DisCache can help
your system perform faster and
smarter. Depending upon the
application, DisCache can actu-
ally cut disk transaction times
in half by reducing seek and
rotational latency delays.

DisCache acts as a high-
speed memory between the disk
and the host system. DisCache
anticipates sequential host re-
quests by looking beyond the
current data request and storing
adjacent data in cache memory.
When the host requests this
data, it is accessed in micro-
seconds from the 60 KB of
high-speed memory instead of
in milliseconds from the disk.

Since typically 50% or
more of all disk requests are
sequential, DisCache can make

© 1987 Quantum Corporation. DisCache and Q200 Series are trademarks of Quantum Corporation

r
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your systems substantially
faster. And that can help your
systems sell faster.

DisCache is as flexible as
it is fast, with programmable
options to tailor caching param-
eters to suit your system.

DisCache is an option on
both our Q250 and Q280 drives.
Each drive features Quantum'’s
innovative design and excep-
tional reliability.

Call or write for more
information about DisCache and
the Q200 Series of half-high
5%" intelligent disk drives.

We'll show you what a little
quick cache can do for your
business.

Quantum Corporation,
1804 McCarthy Blvd., Milpitas,
CA 95035 (408) 432-1100.
TWX 910-338-2203. Eastern
Regional Sales: Salem, NH
(603) 893-2672. Western
Regional Sales: Santa Clara,
CA (408) 980-8555. European
Sales: Frankfurt, West Ger-
many 069-666-6167. Quantum
products are distributed in the
United States and Canada by
Arrow Electronics and Marshall
Industries.

Quantum

First In Intelligent Disk Drives

EDN September 3, 1987



TECHNOLOGY UPDATE

2,7 RLL controller boards and ICs extend

the life of the ST506 hard-disk interface

Steven H Leibson,
Regional Editor

Disk-controller board and chip man-
ufacturers are using 2,7 RLL (run-
length limited) coding to boost the
capacity of small hard-disk drives
that incorporate the ST506/412 disk
interface.

That interface, which was intro-
duced by Seagate Technology
(Scotts Valley, CA) in 1980 and is
now pervasive throughout the in-
dustry, has hampered attempts to
pack hundreds of megabytes into
small hard disks because of its tradi-
tional 5M-bps data-transfer rate and
MFM (modified FM) coding.

Boost capacity 50%

The 2,7 RLL coding that manu-
facturers have now begun using,
however, allows a disk controller to
boost the capacity of these disk
drives by 50%. That’s because 2.7
RLL coding is more efficient than
MFM coding at converting data bits
into flux transitions. However, con-
cerns about data reliability accom-
pany the extra capacity.

Advances in magnetic head and
media technology allowed drive ven-
dors to greatly expand track densi-
ties in their products since the intro-
duction of the original Seagate
ST506 drive, but the number of bits
per track stayed fixed because the
ST506/412 disk interface prevented
the disk controller from delivering
bits to the drive at faster rates.
Some disk-drive manufacturers
solve this problem by building ESDI
or SCSI ports into their products.
Because these higher-performance
(and higher-cost) interfaces force
the data separator and endec
(encoder/decoder) off the disk con-
troller and onto the drive, many of
these vendors use 2,7 RLL chips in

EDN September 3, 1987
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Surface-mount technology allowed Adaptec to compress the circuitry on this ACB-2072
controller board into a short expansion card for the IBM PC and compatible computers.

their drives to take advantage of the
coding scheme’s benefits.

Not a new technology

IBM introduced 2,7 RLL encod-
ing on its 3370 disk drive for its
mainframe computers in 1979, so
the basic technology is hardly new.
However, disk-controller manufac-
turers didn't apply the coding
scheme to small hard-disk drives
until the mid 1980s for a variety of
reasons: 2,7 RLL code requires a
more complex endec than does
MFM code; small disk drives did not
need the added capacity in their
early stages of development; and the
first small disk drives didn’t have
the bandwidth or noise margins to
support the encoding scheme. With
improved heads and media, howev-
er, the drive vendors started to find
that the fixed bit rate and MFM
encoding scheme of the ST506/412
interface were becoming the limit-
ing factors that were making in-

creases in drive capacity difficult to
achieve.

The 2,7 RLL code simply allows a
disk controller to cram more bits
onto a track. It accomplishes this
feat by packing an average of 1.5
data bits into each magnetic flux
transition. MFM, a 1,3 RLL code,
packs each data bit into one flux
transition (see box, “Coding
schemes for the ST506/412 disk in-
terface”). Thus, the 2,7 RLL coding
scheme achieves a 50% improvement
in data storage over MFM coding for
the same number of flux changes
per inch (fci).

A limited number of buses

Several companies now offer 2,7
RLL disk-controller boards. Signifi-
cantly, every vendor listed in Table
1 manufactures, uses, and sells ICs
to perform data separation and 2,7
RLL coding. Because of the com-
plexity of the 2,7 RLL code, endec
consolidation into an IC appears to
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new erain
power

MOSFET
performance

HEXFET

Once again we've revolutionized the
way to make a power FET. As a result,
a third-generation HEXFET has emerged

with performance guaranteed by dv/dt
and repetitive avalanche current ratings.

HEXFET Il protection like this lets you
forget about zener clamping. And snub-
ber circuits. And series diodes. And
any other unnecessary protection

components.

This means you can greatly simplify P
your power supplies, motor controls, % Sn&
amplifiers, and other high energy pulse =
circuits at far less cost. And increase
overall reliability.

Best of all, HEXFET Ill performance ex-
tends across our complete family of
HEXFET power MOSFETs — from 60

volts to our new 1000-volt device.

Rds(onhranges as low as .022 Ohms,
with current ratings as high as 65
amps depending on die size. For com-
plete technical data, call (213)
607-8842. Today.

International

Most HEXFETs now in stock

for immediate delivery! IS2R Rectifier

WORLD HEADQUARTERS: 233 KANSAS ST, EL SEGUNDO, CA 90245, U.S.A. (213) 772-2000. TWX 910-348-6291, TELEX 472-0403
EUROPEAN HEADQUARTERS: HURST GREEN, OXTED, SURREY RH8 9BB, ENGLAND TELEPHONE (0883) 713215. TELEX 95219

Power MOSFETs - CMOS Power ICs - Commercial/Custom Power Packages * Schottkys
Rectifier Diodes « Thyristors (SCRs) - Diode Bridges « Molded Circuits + Assemblies
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PECEINOVOGELIPDATE

Supporting 2,7 RLL coding on the ST506/412 interface plus the ESDI disk interface, this
OMTI 8627 disk controller for the IBM PC/AT bus, from Scientific Micro Systems Inc, also

controls two floppy-disk drives.

be the only cost-effective approach
to building the coding circuits for
small hard disks. In the table, you
should note that the available 2,7
RLL controller boards plug into a
very limited number of buses: The
IBM PC, PC/XT, and PC/AT buses
and the SCSI bus are the only buses

that have attracted the controller
manufacturers’ attention.

The SCSI controllers work on a
variety of computer buses, given
the appropriate host-bus-to-SCSI
adapter card. But the IBM PC and
compatible computer market’s cost
sensitivity demands a dedicated

controller board. If your application
requires the lowest cost solution to
controlling 2,7 RLL hard-disk
drives, you can purchase chip sets
from any of the vendors listed in
Table 1 and embed a controller in
your own design. Manufacturers
building drives with ESDI or em-
bedded SCSI interfaces also use
these 2,7 RLL devices in their prod-
ucts to achieve maximum capacity
from the head and media.

Whether you use an off-the-shelf
controller board or decide to design
your own 2,7 RLL controller using
the available ICs, you'll have quite a
time sorting through the claims
made by the various manufacturers.

Consider, for instance, data sepa-
rators. Western Digital based its
$23 (1000) WD10C21A-75 2,7 RLL
data separator on its MFM design
and then “squeezed out every nano-

As originally conceived by Seagate Technology and
implemented by various disk and controller manu-
facturers, the ST506/412 disk interface supported
only MFM data encoding. MFM’s simple coding
rules, shown in Table A, encode a single bit at a
time. Because this coding scheme can produce as
few as one and as many as three consecutive 0s in
the encoded bit stream, MFM code is also called
1,3 RLL code. Run-length-limited simply means
that the code limits the distance between flux tran-
sitions. In contrast, 2,7 RLL coding accepts 2- to
4-bit groups of data bits and encodes these groups
into 4- to 8-bit codes, as shown in Table B. This
coding scheme allows as few as two and as many as
seven consecutive 0s.

For either coding scheme, a transition between a
Oand aloraland a0 in the encoded bit stream
writes a flux reversal on the disk medium. Because
2,7 RLL coding allows more consecutive 0s, a disk
controller can use a higher bit-transfer rate than
can MFM coding and still maintain the same num-
ber of flux changes per inch. This higher transfer
rate results in greater disk capacity.

However, the higher transfer rate extracts a
price. Although 2,7 RLL coding does not increase
the number of flux changes per inch, it does re-
duce the amount of time allotted to each bit. This
reduction shrinks a drive’s window margin from

Coding schemes for the ST506/412 disk interface

TABLE A—MFM CODING RULES

DATA | CODE

0 X0
1 01

TABLE B—2,7 RLL CODING RULES

DATA CODE
000 000100
10 0100
010 100100
0010 00100100
1 1000
on 001000
0011 00001000

the 100-nsec specification for MFM drives to 67
nsec. Early MFM drives were too noisy to work
well with 2,7 RLL controllers. If a drive has a
noisy read/write channel, the noise causes pulse
jitter in the data stream coming from the disk
drive, and jitter eats into the window margin.
Newer drive designs, particulary drives designed
for 2,7 RLL controllers, have improved S/N ratios
and reduced pulse jitter.

EDN September 3, 1987
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TABLE 1—REPRESENTATIVE 2,7 RLL CONTROLLER BOARDS

SECTOR- FLOPPY-
BUFFER DISK-
BUS SIZE |NUMBER OF | DRIVE |PRICE
MANUFACTURER MODEL INTERFACE | (BYTES) | ECC BITS |SUPPORT | (100) COMMENTS
ADAPTEC INC ACB2072 | IBM PC, PCIXT | 2k 32 NO $85 | SHORT CARD
ACB-2370 IBM PC/AT 8k 48 NO $170
ACB-2372 IBM PC/AT 8k 48 YES | $210
ACB-4070 scsi 1k 32 NO $143
DATA TECHNOLOGY 5160 IBM PC, PC/IXT | 512 32 NO $70
CORP 5187 IBM PC/AT 512 32 NO $120
5287 IBM PC/AT 512 32 YES | 145
SCIENTIFIC MICRO 3127 SCS 8k 48 NO $144 | SUPPORTS OMTI COMMAND SET
SYSTEMS INC 3527 scsI 8k 48 NO $144 | SUPPORTS COMMON COMMAND SET
5527A IBM PC, PCIXT | 8k 48 NO $98
8627 IBM PCIAT 8k 48 YES | s
WESTERN DIGITAL | WD1002-27X | IBM PC, PC/XT | 2k 56 NO $125
CORP WD1003-RA2 | IBM PC/AT 2k 56 YES $169
WD1003-RAH | IBM PC/AT 2k 56 NO $156
WD1003S-RAH | IBM PC/AT 2k 56 NO $182 | SHORT-CARDVERSION OF WD1003-RAH
WD1006-RAH | IBM PC/AT 16K 56 NO $201 | TRACK BUFFER

second of error” that the part might
contribute. In addition, the compa-
ny uses a dual-mode locking scheme
for the part’s clock-generation cir-
cuitry, first using a frequency lock
to generate a clock from the incom-
ing bit stream and then using a
phase lock to stay in phase with the
data bits. Western Digital claims
that the 2,7 RLL disk drives can
trick ordinary data separators and
force them out of phase by deliver-
ing asymmetrical data—hence the
need for the phase-locking circuitry.

Conversely, Data Technology
Corp uses what it calls a simple
data-separator circuit with one type
of loop filter for the PLL. Based on
window-margin tests it has con-
ducted, the company feels that its
data-separation approach is just as
effective in recovering a clock from a
2,7 RLL-encoded bit stream as
other types of data separators are;
in addition, the approach requires
simpler, less expensive circuitry.
Because it’s ICs are closely coupled,
Data Technology usually sells its 2,7
RLL controller chips to OEMs as a
set. Along with the set, the compa-
ny provides schematics, code list-
ings, and engineering assistance for
a price that’s negotiated on a con-
tract basis.

Scientific Micro Systems (SMS)
incorporates both the 2,7 RLL data
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separator and endec on its $13.50
(1000) 5027 IC. The device supports
two levels of write precompensa-
tion, a feature the company believes
is extremely important for the high-
er-performance disk drives with
around 1000 tracks. SMS sells a kit
including the 5027, its 5055 sequen-
cer/SCSI controller chip, and its
5080 SCSI driver/receiver for $40
(100,000). The company will supply
a package including these devices,
schematics, software for either a Z8
or 8051 nC, and engineering assist-
ance on a contract basis.

Controller board and chip vendors
also disagree on the amount of er-

ror-correction circuitry that 2,7
RLL drives need. Table 1 shows
some controller boards using 32-bit
error-correction codes (as do most
MFM controllers for small hard-disk
drives), some that use 48-bit ECCs,
and some that use 56-bit ECCs. The
size of the ECC relates to the ex-
pected defect size on the media.
Because 2,7 RLL code enlarges the
effective media defect size by 50%,
some controller manufacturers feel
that larger ECC fields are neces-
sary.

In particular, Western Digital
holds that view and presents as evi-
dence Table 2, which compares the

TABLE 2—PERFORMANCE COMPARISON OF 32- AND 56-BIT
ECC POLYNOMIALS

NOTES:

. FOR SINGLE BURSTS, FIVE BITS LONG
. AT 10M bps

HOON

PERFORMANCE FACTOR 32-BIT ECC | 56-BIT ECC
MAXIMUM SINGLE-BURST CORRECTION 11 BITS 22 BITS
TYPICAL SINGLE-BURST CORRECTION SPAN (NOTE 1) 5 BITS 11 BITS
DOUBLE-BURST DETECTION SPAN (NOTE 2) 3 BITS 11 BITS
PROBABILITY OF MISCORRECTION PER CORRECTION
ATTEMPT (NOTE 3) 102 1071
SINGLE-BURST PROBABILITY OF MISCORRECTION PER
BIT READ 10-% 10-4
SECONDS TO READ PRIOR TO MISCORRECTION (NOTE 4) 106 104
MONTH TO READ PRIOR TO MISCORRECTION (NOTE 4) 038 108

1. AT OR BETTER THAN THE INDUSTRY-ACCEPTED MISCORRECTION PROBABILITY OF 10-5.
. AT THE TYPICAL SINGLE-BURST CORRECTION SPAN (FIVE BITS).

(SOURCE: WESTERN DIGITAL)
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SURPRISE!

Shalke. Rattle and...Roll.
No incandescent holds up
ke HP’s newest LED

There’s a new standard of depend-
ability for all those indicator appli-
cations where a failed bulb could mean
disaster: medical instrumentation, auto
lighting, avionics, military hardware...
Or, any switch indicator that has to
fight for its life against mechanical
shock and vibration. It’s the Hewlett-
Packard T-2 Incandescent Alternative.

Even in less dramatic applica-
tions, its performance has another
very important benefit: cost savings.

Consider what it costs these days
to have someone replace a lamp. You
or your customer will replace seven-
teen #86 incandescents before it
becomes necessary to replace one

CG08701

EDN September 3, 1987

O

HI.MP-A200 series lamp. Now,

add in the fact that the A200 radi-
ates 100% of its available light flux in
the visible region. This eliminates
the need for filtering to get the color
you need, giving you essentially the
same usable light as a comparable

incandescent..
consumption!

Fragile incandescents just can’t
compare! See for yourself on your
next design.

To order; call your nearest autho-
rized Hewlett-Packard components
distributor. In the U.S.: Almac Elec-
tronics, Hall-Mark, Hamilton/Avnet,
or Schweber. In Canada: Hamilton/
Avnet or Zentronics Ltd.

.at a third the power

HEWLETT
PACKARD

CIRCLE NO 58

|
| R
|
|
|
|
|
|
|
|
|

See the light!

For free samples and a data sheet,
mail this coupon to: Hewlett-
Packard, 1820 Embarcadero Rd.,
Palo Alto, CA 94303. In Europe
Hewlett-Packard, Nederland BV,
Central mailing Dept P.O. Box
529, 1180 AM Amstelveen The
Netherlands

Name

Title

Company
Address/Mail Stop

City/State/Zip

Application
EDN090387 CG08701
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Testing 2,7 RLL disk drives

This year’s Disktest '87 conference, to be held on September 17
and 18, will focus on testing hard-disk drives employing 2,7 RLL
coding. It will deal with intelligent drives for which the coding is
embedded in on-board circuitry as well as drives that require an
external controller to perform the encoding and decoding. For
more information about the conference, contact the Technology
Assessment Group (Saratoga, CA, (408) 867-6642).

error-detection and -correction per-
formance of 32- and 56-bit ECC
polynomials. Table 2 clearly shows
the advantage of the longer ECC.

However, Data Technology holds
the opposing view, apparent in its
use of 32-bit ECC fields for its 2,7
RLL controllers. The company be-
lieves that its surface-scanning tech-
nique will catch and lock out (by
means of a defect map) bad sectors
—those with hard errors—leaving
mostly soft errors to correct during
drive operation. Because re-reading
a sector containing a soft error usu-
ally eliminates the problem and is
faster and less costly than correct-
ing bad data, a 32-bit ECC scheme
is more than adequate, the company
says. Meanwhile, Scientific Micro
Systems takes a middle-of-the-road
approach by using a 48-bit ECC
field.

Clearly, 2,7 RLL controller ven-
dors do not share unified philoso-
phies for controller designs. Be-
cause each vendor targets its
products for particular markets (for
example, those that are cost sensi-
tive or performance sensitive), you
should decide what controller char-
acteristics are most important for
your application and select the con-
troller or chip set that best matches
your needs.

Once you have selected a 2,7 RLL
controller, you face the selection of a
drive and the task of integrating the
two components. Even though 2,7
RLL coding does not increase the fei
requirements for a disk drive, not
every hard disk with an ST506/412
interface will support the coding
scheme.

Although the fei remain constant,
2,7 RLL controllers supply data to a

Adaptec Inc

Maynard Electronics
460 E Semoran Blvd
Casselberry, FL 32707
(305) 331-6402

TWX 910-333-2289
Circle No 687

For more information . . .

For more information on the 2,7 RLL controller boards and ICs discussed in
this article, contact the following manufacturers directly or circle the appro-
priate numbers on the Information Service Retrieval card.

Perstor Systems Inc

580 Cottonwood Dr 7825 E Redfield Rd Box 7777
Milpitas, CA 95035 Scottsdale, AZ 85260 Mountain View, CA 94039
(408) 432-8600 (602) 991-5451 (415) 964-5700
TWX 910-338-0060 Circle No 688 TLX 184160
Circle No 685 Circle No 690

Priam Systems Div
Data Technology Corp 20 W Montague Expressway Western Digital Corp
2551 Walsh Ave San Jose, CA 95134 2445 McCabe Way
Santa Clara, CA 95051 (408) 434-9300 Irvine, CA 92714
(408) 986-1426 Circle No 689 (714) 863-0102
TLX 4745044 TWX 910-595-1139
Circle No 686 Circle No 691

Scientific Micro Systems Inc
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drive at a 7.5M-bps data rate (2,7
RLL’s bit rate is 50% higher than
MFM’s), so the drive’s read/write
channel must support higher-fre-
quency signals. 2,7 RLL coding al-
lows more consecutive 0s, so the
drive’s read/write channel must
support lower-frequency signals as
well. Because drive manufacturers
tune a drive’s read/write channel
response for an expected signal,
MFM drives generally aren’t good
candidates for 2,7 RLL subsystems,
although some drives with extra
bandwidth will work well. (Some
advertisements for 2,7 RLL control-
lers don’t make this point very
clear.)

Bad matches give poor results

In fact, as drive vendors rode the
learning curve and improved their
products, controller manufacturers
noticed that the newer disk drives
had bandwidth to spare. This series
of events led directly to the creation
of 2,7 RLL controllers to take ad-
vantage of that extra bandwidth.
Unfortunately, drive manufacturers
still held manufacturing tolerances
to MFM specifications, so 2,7 RLL
compatibility for a particular disk
drive could change from lot to lot.

The results of using 2,7 RLL cod-
ing on drives not certified for 2,7
RLL operation gave the technology
a black eye. Sometimes, the mated
controller and drive failed to work at
all, while other times, the married
couple decided to divorce a few
months after the system went into
operation, resulting in catastrophic
data loss. According to Carter
O’Brien, director of marketing at
Seagate Technology, drive manufac-
turers now offer disk drives certi-
fied as 2,7 RLL compatible, and
controller manufacturers have im-
proved data separators to the point
that you should not experience
problems if you stay with newer
products.

Priam took a different approach
to solving the problem of system
integration. The company offers
matched sets of 2,7 RLL controllers

EDN September 3, 1987
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The First Microcontroller Line
With Peripheral Vision.

After the introduction of the industry standard 8051
microcontroller, our experts had a vision. They imagined
a family of follow-up devices from Siemens, with an
unprecedented choice of multi-peripheral chips. That
“peripheral vision” is now a reality—Siemens 8051-
based microcontroller line.

This versatile family offers unmatched functionality,
efficiency and performance. And its integrated designs
let you choose the best solution without learning a new
software set. For example, our SAB 80515 integrates an
on-chip A/D converter with programmable reference
voltages, watchdog timer, six 8-bit ports, 3 x 16 bit
timer/counters and more!

What's more, because they're fully-integrated, these
advanced devices can reduce board space. Cut system
costs. And add reliability because less chips mean less
headaches. To top it all off, since their hardware and

software is compatible with the original 8051, development

couldn’t be easier.

CIRCLE NO 81

So when you're setting your sights on your next micro-
controller, look into the line with peripheral vision...the
8051-based family from Siemens.

For more information, call 408-980-4500 ext. 4527.

Or write to Siemens Semiconductor Group, IC Standard
Products, Marketing Department, 2191 Laurelwood Road,
Santa Clara, CA 95054.

Siemens...
your partner for the future.

Regional Sales Offices:

Eastemn Region
Littleton, MA
(617) 486-0331

Princeton, NJ
(609) 987-0083
Norcross, GA
(404) 449-3981

Central Region Westem Region
(0]

range, CA
(714) 3851274

Cupertino, CA
(408) 725-3586

Rosemont, IL

(312) 692-6000
Columbus, OH
(614) 433-7500

Dallas, TX
(214) 620-2294

CGI2000-425 WLMBO02  ©1987 Siemens Components, In




‘TWO
GREAT
WAYS TO
GET INTO
PROGRAM-
MABLE
LOGIC.

_

ONE
LOW PRICE.

For just $2495, Data |/0® now
offers two easy ways to put the
power of logic in your designs.
The LogicPak™, with the generic
adapter, transforms your 19, 29A,
or 29B Universal Programming
System into a sophisticated logic
programming tool that supports
virtually all programmable logic
devices (PL-Ds). Or, if you don't
already own one of our universal
systems and want to program the
popular PLDs, choose the 60A
Logic Programmer.

Data I/0 has set device pro-
gramming standards for more
than 15 years. So whichever pro-
grammer you choose, you can
feel confident that you'll have the
most reliable, up-to-date device
support available today.

Call us today for a complete
information packet on our logic
programmers.

1-800-247-5700
Dept. 512

DATA 1/0
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As one of the major proponents of an ex-
tended 2,7 RLL (ERLL) disk-interface speci-
fication, Maynard Electronics offers this
ERLL controller board bundled with
matched, internally mounted or external
hard-disk drives.

and drives for the IBM PC/AT bus
in formatted capacities of 74M,
103M, and 233M bytes. These sets
range from $1550 for the ID75-RF,
a T74M-byte, internally mounted
subsystem, to $4020 for the ED230-
RF, a 233M-byte, external storage
subsystem. An integral floppy-disk
controller adds $50.

Similar matched controller/drive
packages are available from May-
nard Electronics but with one major
difference: Maynard’s 2,7 RLL con-
troller boards run at 9.2M bps in-
stead of 7.5M bps. The company
calls this higher-speed encoding
ERLL, for enhanced RLL. You can
purchase 135M-byte or 225M-byte
ERLL systems for the IBM PC,
PC/XT, and PC/AT buses in exter-
nal or internal configurations for
$2895 to $6370. The company as-
sumes the responsibility for success-
ful subsystem integration because it
only sells matched controller/drive
sets.

Maynard isn’t the only company
raising data-transfer rates on 2,7
RLL controllers. Adaptec’s $150
(1000) ACB-2380 and $180 (1000)
ACB-2382 advanced RLL (ARLL)
controllers for the IBM PC/AT bus
transfer data to the disk drive at
10M bps. The boards are nearly
identical, but the ACB-2082 includes
a floppy-disk controller.

Perstor Systems’ PS180 and
PS200 controller boards for the IBM
PC and PC/XT buses feature data-
transfer rates of 9M and 10M bps
and cost $395 and $495, respective-
ly. These boards also work on the

IBM PC/AT bus but do not support
16-bit bus transfers. The company

. claims that the PS180 works with

MFM-rated drives and that the
PS200 works with 2,7 RLL-rated
drives. Although the company has
approved several drive vendors’
products and sells some drives for
operation with its controllers, it ap-
parently does not offer matched
sets, so you would have the respon-
sibility for the subsystem integra-
tion.

All of these augmented 2,7 RLL
schemes share a common problem:
They are attempting to run disk
drives and interfaces far beyond the
products’ original design limits.
That these companies have any sue-
cess at all in integrating their prod-
ucts with standard disk drives is a
tribute to the window margins in
today’s small disk drives.

However, the drive and controller
vendors may change that situation.
At an ERLL symposium held on
March 27, 1987, and sponsored by
Maynard Electronics, drive and con-
troller vendors met to discuss the
future of a high-speed, 2,7-RLL in-
terface specification. The only con-
sensus reached at that meeting was
for a 10M-bps ERLL data rate.
However, if future meetings pro-
duce an ERLL specification, the in-
terface could join ESDI and SCSI in
a troika of high-performance inter-
faces for small hard-disk drives and
controllers. EDN
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Magnesys Solid-state Memory Subsystems:

Reliable enough «

Shock. Vibration. Dust. High
and low temperatures.

Disk drives can’t take the kind
of abuse found on plant floors
and other rugged environments.

But Magnesys solid-state
memory subsystems can.

These bubble memories
stand up to rough environments
because they're non-mechanical
and non-volatile. And they don't
need batteries.

Until Magnesys, there were
only two ways to get bubble
memory subsystems: Build one
yourself from a kit and a 290-page

*Multibus is a registered trademark of Intel Corp.
VMEbus is a trademark of Motorola, Inc
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for the Plant Floor
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”

instructional manual. Or pay
the high price to have a systems
integrator do it for you.

We fabricate our own bubble
memories and subsystems right
here in America. For a price
roughly half what you'd pay for
any comparable system.

Each subsystem has a 360K
or 720K byte data cartridge.

And a 32" or 54" half-height
electronic drive with embedd-
ed SCSI. Plug-and-play host
adapters are available for

the PC bus, STD-bus,
Multibus* and VMEbus.™

Magnesys

1605 Wyatt Drive, Santa Clara, CA 95054
CIRCLE NO 60

For reliable data storage
at an affordable price, there’s
nothing like Magnesys solid-state
memory subsystems.

Find out for yourself by
giving us a call. (408) 988-1881.
Ask for Fern Maier.
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WHO CAN INTEGRATE FOUR
100V DMOS SWITCHES IN A
SINGLE SMART POWER CHIP?

4 TTL/CMOS/MICRO
COMPATIBLE
INPUTS

ENABLE

4 ISOLATED 100V
DMOS OUTPUT
_ TRANSISTORS

Four fully isolated DMOS transistor
switches with all the associated control
and interface circuits. For less than $3
in quantities of 10K or more. That’s
what you get with the SGS L6114. Plus
70 watts total output power from a
standard outline DIP package.

Can anyone else deliver anything
like it?

The secret is SGS’ Bipolar, CMOS,
and DMOS smart power technology,
which allows complete isolation of the
output power DMOS transistors. And
thanks to the high efficiency of the
outputs, by using 6 of the package pins
as a dedicated heat path, a small area
of PCB copper dissipates the heat.

The L6114, with its 200kHz switching

capability, is aimed at switch mode
applications where multiple high cur-
rent inductive loads are interfaced with
low level logic. Unipolar stepper motor
driving and needle solenoid driving

in matrix printers are typical examples.

The L6114 is just one of a whole

range of ICs based on SGS’ Multipower-
BCD™ technology. This unique smart
power technology is bringing you a

whole new 1
= f Absolute Maximum
generation o Ratings
.deVICQS WIth Vdss max 100V
Improved lout max 1.5A dc
performance Mg
Ron 0.7o0hms
levels and Fswitch  200kHz
|| ation Package Powerdip
PRI d 14+3+3
potential.

© 1987 All rights reserved. ® SGS is a registered trademark of the SGS Group. The Brighter Power and BCD are trademarks of SGS.
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the DMOS output power transistors
onnect as many as you need on a chip
vou like? None.

one of many SGS
ower products.
not get the full
J on SGS Multi-
power-BCD technol-
ogy plus full data
‘on the L6114? Call
602/867-6259

all, the
brighter

your
Smart
power
source, the
brighter
your
design’s
future.
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VIDEQ IC’
51.00/CHANNEL

Maxim'’s line-up of video switches, multiplexers and amplifiers offers all the advantages of monolithic
IC’s at discrete prices. You'll get CMOS and improved reliability at a cost below your discrete costs—
considering testing, assembly and board space requirements.

Video MUX/Amp Combos Video Switches
MAX453 2ch, 50MHz, +5V $ 450 IH5341 2ch, 70dB Isolation @ 10MHz $ 275
MAX454 4ch, 50MHz, +5V 6.00 IH5352 4ch, 70dB Isolation @ 10MHz 500
MAX455 8ch, 50MHz, +5V 10.00

Video Amplifiers/Buffers Video Multiplexers
MAX450 =+ 12V, 10MHz $ 2.35 MAX310 1 of 8, 76dB Isolation @ 5MHz $ 8.00
MAX451 Low lgjas, TOMHZ 570 MAX311 2 of 8, Differential, 76dB Isolation @ 5SMHz 8.00
MAX452 +5V 50MHz 3.00 MAX312 Latched, 1 of 8, 84dB Isolation @ 5MHz 10.00
MAX460 140MHz Buffer, 1500V/us slew rate, 100mA 19.80 MAX313 Latched, 2 of 8, 84dB Isolation @ 5SMHz 10.00
BB3553 300MHz Buffer, 6000V/us slew rate, 250mA 23.00
BB3554 100MHz Op Amp, 100mA 47.70
LHO0063 300MHz Buffer, 6000V/us slew rate, 250mA 24.00
LHO033 100MHz Buffer, 1500V/us slew rate, 100mA 14.40 (Prices are for 100-up quantities)

No Insertion Loss, 10MHz 8Ch MUX Multiplex £2V into a 750 load.

%"A—_Lm Buffering the output of a MAX310 with a

e Il MAX450 eliminates switch insertion loss. It also

s s, = enables you to drive £4V into a back-terminated
%%V 75 ohm load or signals up to +8V with lower loads.

= L = All these applications feature low differential phase

'l and gain error. This is only one example of how

= = Maxim's video IC’s can suit your needs.

INPUT
CHANNELS

Vour

Hmmm?

Video ‘T’ Switch Built to a ‘T:
INﬂT‘m‘L—OUT Maxim builds a special ‘T’ configuration switch

i = into each of its video switches and multiplexers.
These switches provide major reductions in high

LOG,C_.,_{>0_”:{ frequency crosstalk and deliver a 40dB improve-
ot ment in off-isolation in most applications.
To further ensure that your product is ‘built to a T, every analog IC we make is burned in at 150° C—

absolutely free. Call your Maxim representative or distributor today for data sheets and samples.
Maxim Integrated Products, 510 N. Pastoria Avenue, Sunnyvale, CA 94086, (408) 737-7600.

AKXV

Distributed by Anthem/Lionex, Bell/Graham, Hall-Mark, and Pioneer. Authorized Maxim Representatives: Alabama, (205) 830-4030; Arizona, (602) 860-2702;
California, (408) 727-8753, (619) 546-1933; (714) 739-8891; Colorado, (303)841-4888, Connecticut, (203) 775-0494; Florida, (305) 365-3283; Georgia, (404) 992-7240; |daho,
(603)620-1931; lllinois, (312) 956-8240; Indiana, (317) 849-4260; lowa, (319) 377-8275; Kansas, (316) 838-0884; Maryland, (301) 583-1360; Massachusetts, (617) 449-7400;
Michigan, (313) 499-0188; Minnesota, (612) 944-8545; Missouri, (314) 291-4777, (816) 356-6340; Montana, (503) 620-1931; New Hampshire, (617) 449-7400; New Jersey, (609)
933-2600; New Mexico, (505) 884-2256; New York, (516) 543-0510, (315) 437-8343; North Carolina, (919) 846-6888; Ohio, (216) 659-9224, (513) 278-0714, (614) 895-1447;
Oklahoma, (918) 832-7747; Oregon, (503) 620-1931; South Carolina, (704) 365-0547; Texas, (214) 386-4888, (512) 451-2757, (713) 778-0392; Utah, (801) 266-9939: Virginia,
(703) 255-5556; Washington, (206) 453-8881; Wisconsin, (414) 476-2790. Canada, (416) 238-0366, (604) 439-1373, (613) 726-9562, (514) 337-7540.

United Kingdom, Maxim UK Ltd., 0735-75255, Dialogue Distribution, Ltd., 0276-682001, Thame Components, Ltd., 084-421-4561, STC Electronic Services, 02-792-6777
Maxim is a registered trademark of Maxim Integrated Products. © 1987 Maxim Integrated Products
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wP cores let you develop customized ICs
that are dedicated to your application

Jim Wiegand, Associate Editor

By employing core pPs, you can
develop a processor chip that’s cus-
tomized to your own requirements.
In contrast, a standard pP might
provide more I/0 than you need but
not enough timers—a situation that
would force you to include extra
timer ICs in your board-level de-
sign. However, the core approach
would let you substitute extra tim-
ers for the standard part’s superflu-
ous I/0.

Production costs

When estimating the savings that
core puPs can deliver, keep in mind
that the true cost of production
must include the cost of testing your
products. Board-level tests now con-
tribute as much as 50% to the cost of
production of an electronics board,
and even if you could populate your
board with free samples, you
wouldn’t escape the significant test
costs.

By incorporating more functional-
ity into a single IC you can reduce
your total expenses, even if the sin-
gle IC costs more than the combined
prices of the standard parts it re-
places. Not only are board fabrica-
tion costs lower, but test costs are as
well: With the core-based design the
test cost is included in the IC cost.

In addition to the reduced test
costs associated with core-based de-
sign, the technique improves sys-
tem reliability. The dominant mode
of failure in electronic systems is in
the interconnection of the electronic
components, and when you elimi-
nate interconnections, you improve
reliability. A related factor favoring
core-based designs is low cost of
repair: A small improvement in reli-
ability due to reduced interconnec-
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tion will be reflected in signficant
maintenance-cost reduction. A sin-
gle service call, even if it results in
nothing more than a board swap,
can easily cost $100 or more.

Another advantage to core-based
design is performance improve-
ment. If, for example, you can incor-
porate all the memory your design
requires on a single chip, then you
can eliminate all the wait states that
interfacing to slower, off-chip mem-
ory would have made necessary.

Space savings is, of course, a sig-
nificant advantage to the core-based
approach. In military and automo-
tive applications—and any applica-
tions requiring portability—space
savings may be the primary consid-
eration, and indeed, these applica-
tions have utilized cores to the
greatest extent so far. The high
volumes involved in automotive ap-
plications also make it easy to justi-
fy the NRE costs involved in the
development of a core-based design.

Cores available from various
manufacturers run the gamut of nP
technology. They include conven-
tional complex-instruction-set pPs,
military processors, and RISC
cores.

Typical of the conventional uP
cores is the COP800 core, developed
jointly by National Semiconductor
and Sierra Semiconductor. Al-
though the COP800 offers a stream-
lined instruction set—it has only 44
instructions in its repetoire—the
core’s architecture is not a reduced-
instruction-set one. The load-and-
store interface to memory and ex-
tensive use of registers
characteristic of RISC operation are
not found in this core.

Size is important

What you do find is the smallest
8-bit core cell in the industry—4000
mil?, excluding optional on-core
memory; as much as 8k bytes of
optional ROM; as much as 192 bytes
of RAM; a 16-bit timer; and as many
as 160 I/0 ports. The chip allows you
to access as much as 32k bytes of
off-chip RAM through the use of
bank switching. The core also in-
cludes a Microwire interface.
(Microwire is a synchronous serial
communications system that can op-
erate at rates to 1M bps.)

For applications that require non-
volatile storage of acquired data,
you can add as much as 8k bytes of

CORE ;P AVAILABILITY

80C51 | 80C49 | 280
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IMAGING OR DATA
MODEM SOLUTIONS
AVAILABLE THROUGH
ALL 57 HAMILTON/AVNET
LOCATIONS

Rockwell’s R144HD, a V.33 half-duplex
modem for the public telephone net-
work, offers 14.4 Kbps operation in fac-
simile and other imaging equipment,
and also communicates at 12000, 9600,
7200, 4800, 2400 and 300 bps. It can
transmit a page in less than 10 seconds,
significantly lowering transmission costs.

It's optimized for use in Group 3 facsim-
ile machines and is compatible with
Group 2. It's small (13" square), low
powered (2.5 W typical), and has a seri-
al/parallel host interface and standard
connector for a simple design in small
spaces. It also has Automatic Adaptive
Equalization algorithms, permitting vir-
tually error-free fransmission over poor
phone lines.

Rockwell’s R144DP, is a V.33 and
V.29 compatible modem that permits
high-speed transmission over all fypes of
telephone lines by modems, multiplex-
ersand network control equipment. Produc-
tion quantities will be available
in October.

It's VLSI-based design permits all nec-
essary circuitry to be contained in less
than 19 square inches, with automatic
speed recognition and Automatic Adap-
tive Equalization.

And both, like all Rockwell standard
modems, feature a five-year warranty
ensuring reliability.

CIRCLE NO 63

ROCKWELL from
HAMII.TO!N/AVNET:
CLIMBTOTHETOP
OF YOUR MARKET
WITH ROCKWELL’S
STATE-OF-THE-ART

MODEMS FROM
HAMILTON/AVNET

SMALL SIZE AND
SWITCHABILITY, PLUS
HAMILTON/AVNET’S

QUICK DELIVERY

The R96MD is a 9600 bps half-duple:
modem in only five square inches. |
operates at 9600, 7200, 4800, 2400 anc
300 bps over public switched felephone
lines and has Automatic Adaptive Equal
ization algorithms fo ensure virtually error
free transmission even under extremelr
poor conditions.

It features VLS| design for high reliabil
ity and low power consumption,and ha
a built-in DTMF generator which furthe
reduces external hardware requirements

The R208/204 is ftwo modems in one
During the synchronizing sequence, i
automatically senses the mode of the
other modem and switches to either Be
208A/B or Bell 201C. This avoids costl
upgrades and is ideally suited for ex
panding networks which use both types

It also features simplified design-ir
small size, low power consumption anc
serial/parallel host interface.

Something else all these modems have
in common: Hamilton/Avnet’s quick de
livery and knowledgeable service stafi
which can deliver samples or produc
tion quantities right now, or just in time.

To order, contact your service repre
sentative at the Hamilton/Avnet loca
tion nearest you. To find the neares
location, just call our toll-free numbeil
1-800-826-0500.

HamiltonkAvne:
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EEPROM on the chip. This on-chip
EEPROM is especially useful in low-
power applications. You can acquire
data, store it in EEPROM, and
power down until the information is
required. You can include EEPROM
control circuits and a high-voltage
generator on the chip so that you
can operate it from one 2.5 to 6.0V
supply.

Other peripheral cells available
include a 32-segment-LCD control-
ler/driver, an LED display driver, a
UART, a keyboard encoder, a
watchdog timer, a 10-bit DAC, and a
10-bit ADC.

There are some differences be-
tween the ASIC core implementa-
tion of the part and the COP820C
standard product from National
Semiconductor with which it’s com-
patible. The core makes 64 signals,
including the internal data bus,
available at the interface to your
surrounding logic; the standard
product makes only 28 signals avail-
able. The presence of the core’s

extra signals illustrates another of
the strengths of core-based design:
You can overcome pinout and pack-
aging restrictions when you incor-
porate your design on a single IC.

In addition, the core doesn’t in-
clude the standard part’s ports L,
D, and I. You can, however, use a
port macrofunction to generate as
many as 160 I/0 ports. An extra
interrupt pin has been added to the
core, the Halt signal has been
brought out so that you can power
down your logic simultaneously with
a pP Halt, and a bank-enable pin
has been added to the RAM decoder
to allow you to bank-switch RAM in
case you need to use more than 192
bytes of RAM.

The proper tools

As with any pP project, you will
be concerned with the availability of
development tools for the core-
based design. Sierra provides an
interface board that you plug into
the COP8 socket of National Semi-

The Force cell from Harris is a RISC processor that directly executes the high-level Forth

language.
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conductor’s Mole (microcontroller
on-line emulator) development sys-
tem. You can also obtain from Sierra
a bonded-out version of the core
itself. You can use this core on your
own prototype board for develop-
ment, or you can use it in conjunc-
tion with the Mole, which provides
you with breakpoint and trace capa-
bilities.

An application area where space
savings is typically at a premium is
the military area. MIL-STD-1750A
delineates an instruction set archi-
tecture (ISA) that’s implemented by
LSI Logic’s L64500 chip. This MIL-
STD-1750A wP is available as a core
that you can surround with as many
as 18,000 gates. If you wish to use
LSI Logic’s Compacted Array—a
channel-free, sea-of-transistors type
of gate array—to surround the core,
then you can pack in as many as
36,000 gates along with the core.

The L64500 is a 16-bit pP geared
to military real-time-processing ap-
plications. The wP’s ALU is expand-
able to 32-bit operation, and it oper-
ates at 25 MHz over the military
temperature range. A and B timers
are available as on-chip options.

The L64500 is available from LSI
Logic’s Gigacell library, and devel-
opment of the chip is therefore sup-
ported on the LSI Logic’s LDS
(Logic Development System). The
LDS has been expanded to include,
among other features, floor plan-
ning, multichip simulation, fault
grading, and timing analysis. To-
gether, these functions constitute
the MDE (Modular Design Environ-
ment). The MDE allows you to de-
sign and simulate the core and pe-
ripheral circuits simultaneously.

Besides the fact that you can inte-
grate memory and peripheral logic
with the 1750 core, you may be able
to integrate a dual-redundant 1750
system—including voter circuitry,
which makes certain that both cores
agree—on a single chip. The moti-
vation for this design approach is, of
course, reliability, something of
great interest to military designers.

As is often the case in ASIC de-

71



UPDATE

signs, however, pin count could be
the restricting factor when you try
to achieve this level of integration in
an IC. You may have to multiplex
data and address buses or other
signals in order to reduce the pin
count to a practical level. In addition
to high integration levels, some de-
signers are using the 1750 core to
implement the basic requirements
of the 1750 specification along with
the circuitry to realize extra user-
defined instructions.

A part that has found a great deal
of popularity in the commercial area
is Intel’s 8051 microcontroller. The
8051’s combination of hardware
functionality has made it one of the
most popular microcontrollers avail-
able. However, some of the features
that make it a popular choice for
microcontroller design might limit
its flexibility in a core-based design.
For this reason, Intel has brought
some of the internal signals from
the core’s center to the edge. The
company terms this collection of sig-
nals the special-function register
(SFR). Fig 1 illustrates the SFR’s
effect on program execution.

Software compatability

As you can see from Fig 1, the
core implementation will not be
identical to a standard-product im-
plementation. You gain perfor-
mance, but you loose 100% software
compatibility. If you want to take an
existing standard-product design
and cast it into silicon using an 8051
core, you will have to modify your
existing software to take into ac-
count changes in the instruction set,
such as those illustrated in Fig 1.

Along with software compatibili-
ty, core size is an important consid-
eration in the selection of a wP core.
But core size is by no means the
only criterion on which to judge a
wP core. The availability of develop-
ment tools, the number of support
peripherals in the cell library, and
the appropriateness of the core it-
self for your application are primary
concerns. But core size will have an
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MOV A #DATA
MOVX @RO,A

MOV SFR__REG,ATA

+ TRANSFER OF DATA ON A SYSTEM WITHOUT THE SFR BUS

MOV RO#MEMORY__ADD. ; MEMORY ADDRESS TO R0
; DATA TO ACCUMULATOR
; DATA TO EXTERNAL REG.
TOTAL NUMBER OF BYTES = 6 ~
TOTAL NUMBER OF CYCLES = 5

+ TRANSFER OF DATA ON A SYSTEM WITH THE SFR BUS
; DATA TO EXTERNAL REG. |

TOTAL NUMBER OF BYTES = 3
TOTAL NUMBER OF CYCLES = 2

Fig 1—The special-function register that Intel brings out of its 80C51 core improves
performance and reduces the amount of memory required for data storage.

impact on your design, limiting the
amount of circuitry that you can
practically place around the core.

For example, Motorola has ex-
tracted from its 6805 stand-
ard-product line a 6805 core cell that
measures 90x97 mils, one of the
smaller cores available. A 4k X8-bit
ROM consumes 127x103 mils using
the same 2-pm process, and a
256 x8-bit RAM uses 75X%40 mils. If
you choose to use a chip which is 292
mils on a side, then you would have
31,185 mil® left over after you place
the core and memory. This remain-
ing area would allow you to include
about 5000 gates of support logic in
addition to the aforementioned com-
ponents. Motorola offers (at greater
cost, of course) chips with dimen-
sions of 400 mils on a side in the
company’s 2-pm process. Fig 2 illus-
trates the difference between a
standard product and a core-based
6805 implementation.

The priority that you should at-
tach to compatibility between your
core-based design and a stand-

STANDARD CELL (1.3x)

HAND-PACKED ‘ ¢ 0
CUSTOM (1x)

Fig 2—Core-based cell designs now achieve
densities approaching those provided by
hand-packed custom designs.

ard-product design depends on your
application. If you are merely con-
solidating an existing design, then
you will assign a high priority to
software compatability. If, on the
other hand, your design is from
scratch, then you may want to devi-
ate from the standard-product in-
struction set.

RISC core

RISC-based designs have re-
ceived a lot of attention lately, and
VLSI Technology Inc has devoted
enough attention to the concept to
provide you with a RISC-based core
for ASIC development. The compa-
ny’s 32-bit RISC processor, the
VL86C010, has a complement of 46
instructions. In keeping with the
tenets of RISC methodology, the
processor is implemented as a sin-
gle-cycle execution unit and a load-
and-store memory interface: an in-
terface for which the only
operations that the processor uses
for memory reference are the load
operation and store operation; all
other manipulations are carried out
on registers. There is one operation
that requires more than one clock
cycle to execute: the multiplication
operation. The operation is a 32x32-
bit multiply that yields a 32-bit re-
sult in, at worst, 16 clock cycles.

The processor also performs load
and store-N operations. This capa-
bility allows you to transfer large
blocks of memory and to rapidly
save machine states to accommodate
context switches. For instructions
that transfer more than one regis-
ter, the first register is transferred
in four machine cycles, and subse-
quent registers require one machine
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or the first time, you can test
‘REAL-TIME’ SOLUTION [l SEiEEEieie
TO ASIC VERIFICATION Bttt

Topaz is a totally-integrated ASIC
verification system that reduces
prototype characterization and fault
analysis time, while offering these

Tests Full sP eed exclusive advantages:
At Up to 50 MHz * Full Data Formatting to 50 MHz

Across Entire cyc’e. —for quick measurement of set-
up times and propagation delays.

* 256 1/0 Channels at Speed,
Without Multiplexing—for max-
imum performance and flexibility.

* Programmable Pattern Gener-
ation to 50 MHz—for initiation
of loops, branching and data
control.

ASIC design requires painstaking
accuracy. Verifying that design has
been neither fast nor easy. The time
available to get today's increasingly-
complex ASICs to market continues
to contract, and the price of an
undetected error can be incredibly
costly.

With Topaz, you'll know your
design is right, and you'll know it
faster. CAE-LINK™ software permits
easy translation of simulator vectors
into ready-to-use test vectors. And,
our exclusive Meta-Shmoo™ soft-
ware allows you to quickly sweep
voltages and times at 500ps incre-
ments across an entire cycle, with-
out programming.

It acquires data with a minimum
of effort; and its ability to do graphic
error-bit mapping and multi-level
triggering gives it unequalled per-
formance in failure analysis.

Topaz is a cost-effective solution
to today’s high speed ASIC verifica-
tion needs, and the even higher
speeds you'll require tomorrow. Call
for complete details or your per-
sonal demonstration.

18902 Bardeen, Irvine, CA 92715
Phone: (714) 752-5215

DIAL TOLL FREE 1-800-HILEVEL
(In California 1-800-752-5215)

CIRCLE NO 65




You do.

We do.

On one hand, there’s your
drive to find new applications
and new markets. On the other,
there’s our drive to meet your
needs.

And as partners, we both end
up in the lead.

You give us the impetus to
stay a generation or more ahead
of the competition. And we give
you the products to do the same.

Like our high-performance,
high-capacity Winchester drive
families, from 85MB to 760MB.
And our first high-capacity opti-
cal product, a 5%-inch, 800MB
WORM drive.

So keep pushing us.

Because the further you drive
Maxtor, the further we’ll drive
you.

Maxtor Corporation, 211
River Oaks Parkway, San Jose,
CA 95134, (408) 432-1700,
TELEX 171074.

Sales offices: Austin (512)
345-2742, Boston (617) 872-8556,
Orange County (714) 472-2344,
New Jersey (201) 747-7337,

San Jose (408)435-7884, Woking,
England (44)/4862-29814.

Ma;gor

Distributed by: Anthem Electronics, Inc., Lionex Corporation, Pioneer-Standard Electronics, Inc., Quality Components, Inc., Storex Corporation.

© 1987, Maxtor Corporation.
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For more information . . .

For more information on the core wPs discussed in this article, contact the
following manufacturers directly or circle the appropriate numbers on the

WHERE TO FIND
A LEADER.

For more information on high-
capacity Maxtor disk drives, contact
our distributor in your area.

Information Retrieval Service card.

GE/RCA

Route 202
Somerville, N.J 08876
(201) 685-6575

Circle No 692

(408) 721-4140
Circle No 696

Intel Corp

3065 Bowers Ave
Santa Clara, CA 95051
(408) 987-5400

Circle No 693

NCR Corp
2001 Danfield Ct

(303) 226-9500
Circle No 697
LSI Logic Corp
1551 McCarthy Blvd
Milpitas, CA 95035
(408) 433-8000
Circle No 691

650 N Mary Ave

(408) 720-1900
Circle No 698
Motorola Inc

2200 W Broadway Rd
Mesa, AZ 85036

(602) 962-2516

Circle No 695 (408) 263-9300
Circle No 699

National Semiconductor Corp
2900 Semiconductor Dr
Santa Clara, CA 95051

ASIC Product Marketing

Fort Collins, CO 80525

Oki Semiconductor

Sunnyvale, CA 94086

Toshiba America
1220 Midas Way
Sunnyvale, CA 94086
(408) 733-3223

Circle No 700

VLSI Technology Inc
1109 McKay Dr

San Jose, CA 95131
(408) 434-3000

Circle No 701

Zymos Corp

477 N Mathilda Ave
Sunnyvale, CA 94086
(408) 730-5400

Circle No 702

Sierra Semiconductor
2075 N Capitol Ave
San Jose, CA 95132

cycle each for as many as 16 regis-
ters.

For development support, the
VL86RDPC software development
board is available from VLSI Tech-
nology Ine. This development-sys-
tem module plugs in to an IBM PC
and supports C, Fortran 77, Prolog,
Lisp, and Basic.

In the case of the VL86C010,
backwards software compatibility is
obviously not an issue. In fact, Jim
Miller, VP of marketing and sales at
VLSI Technology, says that the
company is finding more customers
who want to deviate from, rather
than maintain strict compatability
with, standard pPs. He says that
customers have their own unique set
of demands and that core-based de-
sign is the way for them to produce
an IC that best suits their needs.

The plethora of cores available
today indicates a strong investment
in this design methodology. More
players are becoming involved all
the time. Intel and Texas Instru-
ments recently announced an agree-
ment whereby Texas Instruments
will obtain access to Intel’s wPs for
use in TI’s ASIC designs and where-
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by Intel will have access to TI’s
ASIC cells.

In addition, Harris (Melbourne,
FL) is developing a RISC processor
core named the Forth optimized
RISC Computing engine (Force).
This Machine directly executes
Forth, a high-level language opti-
mized for real-time control applica-
tions. This core is scheduled for in-
tegration into Harris’s cell library
by the first quarter of 1988. At that
time the Force may be with you.

EDN

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

CALIFORNIA
Anthem Electronics, Inc.
(714) 768-4444
(408) 295-4200
FLORIDA
Pioneer Standard Electronics, Inc.
(305) 934-9090
GEORGIA
Pioneer Standard Electronics, Inc.
(404) 448-1711
Quality Components
(404) 449-9508
ILLINOIS
Pioneer Standard Electronics, Inc.
(312) 437-9680
KANSAS
Pioneer Standard Electronics, Inc.
(913) 492-0500
MARYLAND

Pioneer Standard Electronics, Inc.
(301) 921-0660

MASSACHUSETTS
Pioneer Standard Electronics, Inc.
(617) 861-9200

Lionex Corporation
(617) 657-5170

MINNESOTA

Pioneer Standard Electronics, Inc.
(612) 935-5444
NEW YORK

Pioneer Standard Electronics, Inc.
(516) 921-8700

OHIO

Pioneer Standard Electronics, Inc.
(216) 587-3600
(513) 236-9900

PENNSYLVANIA
Lionex Corporation
(215) 443-5150
TEXAS
Quality Components, Inc.

(214) 733-4300

Pioneer Standard Electronics, Inc.
(214) 386-7300

CANADA
Future Electronics
(514) 694-7710

Magor
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Unleashing the Power
of Analog ASICs




...It’s about time!

Macrochip—The analog ASIC solution

Leading-edge system designs require
powerful IC solutions. As an analog cir-
cuit designer, you are challenged to
meet System requirements—per-
formance, miniaturization, reliability
and cost—on time
and within budget.
The solution—
Macrochip.

The benefits of true
semicustom analog

Ferranti Interdesign
brings all the benefits of true semi-
custom IC technology to analog circuit
designers, because the Macrochip, like
Gate Arrays, require customization of
only the metal mask to implement even
the most sophisticated analog design.
Your benefits—Assured performance,
design flexibility and low development
Costs.

Semicustom analog means powerful
reductions in both cost and turn-
around time

Integration of a typical analog Macro-

chip, from completed layout to proto-

types, starts at §1,800.00 with a turn-
around time of 4 weeks. Compare that
to standard cell or full custom!

Our broad selection of Macrochip arrays
will let you choose the chip that match-
es your circuit complexity without hav-
ing to pay for unused
silicon! The Result—
A cost effective solu-
tion from develop-
ment through produc-
tion.

Macrochip—A grow-
ing family

The Macrochip series now offers the
designer a family of gridded arrays with
various component counts and a repeat-
ed cell structure common to all arrays,
providing optimum array sizes for any
analog design, while permitting the
transfer of designs between arrays.

The present Macrochip family of nine
20V bipolar arrays with f; of 400MHz

(small NPNs) is expanding to include a

family of 40V bipolar arrays with a
selection of MOS capacitors and high

value implant resistors. This allows you

to use the Macrochip in a broad range

Schematic Capture using
FutureNet with Ferranti
Interdesign Symbol
libraries

of standard, as well as high-voltage,
low-current linear applications. Further
enhancements to the Macrochip family
will soon be available from Ferranti
Interdesign for even
higher-performance
linear applications.

Complete CAE sup-
port for Industry-
Standard  work-
stations.

Macrochip is fully supported for
schematic capture, simulation and
layout with Ferranti Interdesign
libraries, using FutureNet®/PSpice™,
Analog Workbench™, PC Workbench™
or Mentor™ software. Ferranti Inter-
design libraries consist of extensive
Macrochip device symbols and Macro
subcircuit libraries, models for the
various versions of Spice and layout

Circuit Simulation using
PC Workbench with Fer-
ranti Interdesign Circuit
Models

databases—all provided to our cus-
tomers free of charge.

library. Predesigned analog circuit func-
tions such as op amps, comparators,
sample and hold circuits and timers give
you the flexibility to design hierarchic-
ally from sub-system level to transistor
level—whichever suits your circuit re-
quirements.

==

A continually expanding analog cell
library.

Another powerful feature of Macrochip

is our continually expanding Macro cell

The power of experience.

Ferranti Interdesign brings the ex-
perience of over 2,500 analog integra-
tions to meet your analog ASIC re-
quirements. That’s more semi-custom
analog integrations than anyone in the
industry!

Let Macrochip unleash the power of
your system design today by contacting
a local sales representative, an Authorized

Analog Simulation using
MSpice on Mentor with
Ferranti Interdesign Cir-
cuit Models

Design Center, or call Ferranti
Interdesign direct at (408) 438-2900.

FREE OFFER
Macrochip Demo Diskette*

|
o |
: For a visual demonstration illustrating the :
| ease of analog semicustom using Macrochip, |
1 fill in the coupon below, and mail it to: I
I Ferranti Interdesign Inc. I
1500 Green Hills Road !
Scotts Valley, CA 95066 !
|

|

|

|

|

|

|

Name

Position

Address
City/State/Zip
Country/Phone |

*5 %4 "floppy disk—requires IBM PC or compatible with |

EGA or better. EDNO090387 |
__________________ 1

|
|
I
|
|
| Company
|
I
I
|
I

Solutions
in
Silicon

FERRANTI

Ferranti Interdesign Inc

FutureNet is a registered trademark of the FutureNet Corp. PSpice is a trademark of
the MicroSim Corp. Analog Workbench and PC Workbench are trademarks of Analog
Design Tools Inc. Mentor is a trademark of the Mentor Graphics Corp
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PPERS GET A
PORTUNITY.

Like a beach in summer, Valid is drawing crowds of loyal
Sun followers. And for good reason.

Valid is now the only electronic design automation vendor to
offer systems designers the full spectrum of CAE, IC CAD, and PCB
CAD tools on Sun workstations.

What's more, our CAE/CAD solutions work on everything
under the Sun, from their low-cost Sun-3/50 to the
powerful, high-speed Sun-3/260. There are even
 brighter days ahead, because Valid will support
| future Sun products.

I Now Sun users can automate the entire !
| engineering design process, from custom ICs and §
L ASICs, to multi-layer PC boards, all from a
- single source. Valid's broad range of integrated
| applications tools allow you to expand your
capabilities as the design tasks dictate.
Valid on Sun. What could be more
natural? After all, Sun is selling more UNIX
 workstations than any other vendor.
" Their NFS software allows any UNIX
workstatlon onto the network transparently
i And no other EDA vendor offers better CAE,
IC CAD and PCB CAD tools on UNIX than Valid.
‘ Together, we give Sun worshippers
o a golden opportunity for electronic design auto-
matiof: The same opportunity Digital users enjoy.
Our free brochure will give you the complete story for Valid
on Sun Microsystems. Call 1-800-821-9441. In California, call
408-432-9400, Ext. 2311.

\ALID

© 1987 Valid Lo tems Inc
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For High Speed with Low Power.

AMCC has the chips worth cheering about. When you need
the versatility of high speed with low power in a bipolar array,
our Q5000 Series Logic Arrays are the answer. They're designed
for logic applications requiring speed/power efficiency.

And they deliver.

Today's hi-rel commercial and military semicustom applica-
tions need high performance and proven reliability. And, our
Q5000 Series gives you both—without paying the power penalty.

Our newest bipolar series is comprised of five arrays. All
feature 4 levels of speed/power programmable macros and
over 600 MHz I/O capability. One comes with 1280 bits of

configurable RAM.

05000 Series Key Features
Equivalent Gate Delay: 210-545ps
Flip/Flop Frequency: >600 MHz

Power Per Gate: ImW
Speed/Power Product: 0.5pj
Equivalent Gates: 1300-5000
1/0 Pads: 76-160
Operating —55°C to

Temperature Range: ~ +125°C

To talk with an applications engineer about
your specific needs, in the U.S., call toll free
(800) 262-8830. In Europe, call AMCC
(U.K.) 44-256-468186. Or write, Applied
MicroCircuits Corporation, 6195
Lusk Blvd., San Diego, CA 92121.

(619) 450-9333. %

AMCC Bipolar Logic Arrays
have been designed with other
flexible performance features in
mind, too. Mixed ECL/TTL 1/0
compatibility. Your choice of
packaging. Full military screen-
ing. AMCC's MacroMatrix®
design tools. And, unrivaled
customer support.

ABetter Bipolar Arrayis Here.
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Electronic documentation tools

blend text and graphics for CAE

J D Mosley, Regional Editor

Varying in sophistication from sim-
ple editing tools to complex desktop
publishing systems, the latest CAE-
documentation tools let you anno-
tate your computer-generated
drawings, designs, and schematics
right from your CAE system. These
new packages run on CAE work-
stations or desktop computers.
Their electronic cut-and-paste func-
tions allow you to develop docu-
ments from CAE programs that you
could previously use only for creat-
ing schematics.

How simple or complex a docu-
mentation package you require de-
pends ultimately on what you're
going to do with it. A simple pack-
age will usually suffice for docu-
ments that will be circulated inter-
nally, but to produce brochures,
spec sheets, proposals, and manuals
that need a professional appear-
ance, you’ll probably require a more
sophisticated system.

You also need to consider the pro-
gram’s ease of use and its user inter-
face. Some documentation pro-
grams require you to exit your CAE
program before you can call up doc-
umentation functions. Other pack-
ages are easier to use—they let you
pop up a documentation window
without having to leave your draw-
ing routine. Further, unless the
user interface between your CAE
program and your documentation
program is simple to learn and use,
you'll have to spend a lot of time
learning to use the commands.
You'll probably want a program
whose commands are similar to
those of other programs that you're
already familiar with.

Some documentation programs
include menus or icons that can
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Designed specifically for Sun workstations, Frame Technology Corp’s Frame Maker
program permits data exchange between Sun View windows, thereby providing transparent
multiuser, multisystem file sharing.

shorten the time you spend learning
to use them. Remember, however,
that once you become proficient in
the use of the program, the menus
may become a hindrance by slowing
your performance or by preventing
you from developing customized
functions.

Time can also be a consideration
in your choice of a documentation
package. If you share a CAE work-
station with other engineers, you
may not have the time to become
familiar with the program and then
use it to compose text. The recent
price reductions in the workstation
market may solve that problem,
however—soon, the price of a work-
station will no longer prohibit com-
panies from purchasing one for each
designer. For example, DEC
dropped the price of its diskless
VA Xstation 2000 from $10,500 to
$5400, and Sun’s 3/50M workstation
now sells for $4995. And the price/

performance ratio of IBM PC/AT
clones continues to improve, espe-
cially since the latest announce-
ments of the 80386-based comput-
ers. It isn’t uncommon to find
PC/AT-compatible computers sell-
ing for $2000 or less.

Also consider whether you need
color documentation. Although
some CAE applications, such as a
single-sided pe-board layout, don’t
necessarily require color, it’s almost
impossible to follow traces and vias
in a complex chip design or a multi-
layer double-sided board design
without the use of color output.

If you require color, you may
also require a new printer—printers
and plotters that are suitable for
CAE can’t always handle documen-
tation. Color plotters and dot-ma-
trix printers can’t provide suffi-
ciently fine resolution for
professional-quality documentation,
and color laser printers are still in
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Time is of the essence. The
essence of the HP DraftMaster Plotter.
The fastest A to E size drafting plotter
made by Hewlett-Packard. A plotter
so fast, any designer can create big
ideas at blinding speeds.

How did we do it? With unsur-
passed acceleration. And features
like a new pen-sorting algorithm.
Bi-directional plotting. And a very fast
resident micro-processor. We even
offer a model with roll-feed for non-
stop plotting.

But the HP DraftMaster doesn't
sacrifice output quality for its blinding
speed. Every plotter is thoroughly
tested to ensure the highest reliability
and precision. So you get smooth
arcs, straight lines and perfectly-
formed characters, time after time.
Furthermore, it handles a variety of

pens on drafting film, vellum or paper
—all at optimal speeds.

Naturally, it works with just about
any computer. Like the HP Vectra PC
and IBM PC's. As well as popular
PC-CAD software like AutoCAD
and VersaCAD. And the DraftMaster
brings with it HP's worldwide reputa-
tion for quality. Prices start at just
$9,900*

Why wait? For a brochure and a
sample plot, callusat1 800 367-4772,
Ext. 901A.

The drawing shown below was produced on the
HP DraftMaster with AutoCAD software

[16’”] HEWLETT

PACKARD

AutoCAD is a registered trademark of AutoDesk Inc. VersaCAD is a
registered trademark of T&W Systems  *Suggested U S list price
(© 1987 Hewlett-Packard Co PE12703
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the development stage.

Color ink-jet printers such as the
$1395 Paintjet from Hewlett-Pack-
ard, however, can handle documen-
tation needs. Paintjet produces
near-letter-quality text at speeds as
fast as 167 cps and graphics at reso-
lutions reaching 180 dpi. A color
thermal printer, such as the 300-dpi
model that QMS Corp recently dem-
onstrated at Comdex/Spring in At-
lanta, is also an option. The compa-
ny plans to introduce the machine in
the fourth quarter of 1987. The
printer can produce 4-color output
on 11x17-in. coated stock. Its price
will probably fall between $15,000
and $25,000.

Integrated tools speed editing

If you want to annotate your work
but are content to leave sophisti-
cated page-layout tasks to a techni-
cal-publishing staff, consider View-
logic’s Workview software. The
package runs on the IBM PC/XT
and compatible computers. It con-
sists of integrated modules that pro-
vide a uniform user interface for a
variety of engineering functions, in-
cluding basic documentation func-
tions.

The Workview modules include
the Viewdraw schematic-entry and
graphics-editing tool, a Spice simu-
lation module, the Viewterm termi-
nal-emulation tool, the Viewmail
electronic-mail (Ethernet) module,
the Viewmouse mouse interface, the
Viewtext word-processing module,
the Viewsys DOS system window,
and a number of other modules and
utilities. An entry-level Workview
system starts at $5000 and ranges to
$14,000, depending on the number
of modules and features you choose.

Viewdoc, the document-process-
ing module, lets you merge text and
graphics in a straightforward man-
ner. You first call up Viewdoc and
type in some text. Then you open a
window containing a drawing, put
the drawing into the system’s Cut
buffer, place the cursor at the bot-
tom of the graphics area in the text
(on the main screen), and execute
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Providing a color-keyed audit trail, The Engineering Writer from Context lets you quickly
identify changes to your document and determine when those changes were made.

the “area insert” command, which
merges the drawing with the text.
Viewdoc doesn’t let you mix text
and graphics on a single line, and it
doesn’t allow you to edit your draw-
ings inserted in the text; you must
edit drawings in a Viewdraw win-
dow before merging them with the
text.

Viewdoc limits you to three fonts:
Tiny, Small, and Medium. Only the
Small and Medium fonts support
bold and underline printing. You
can’t format your text in columnar
form, but by using Viewmail, you
can port your cursory engineering
documentation to your company’s
technical-publishing staff.

Revision control

Mentor Graphics also incorpo-
rates a word processor and text for-
matter in every CAE package it
sells. The text formatter, Doc, uses
icons and pop-up menus to simplify
the document-definition process.
PicEd, the optional picture editor,
lets you create graphics and charts.
You can also import engineering
graphics generated with any manu-
facturer’s CAE tools.

Doc also lets you physically parti-

tion a single document among multi-
ple Apollo workstations so that mul-
tiple authors or editors can
participate in the documentation
process. To avoid a breakdown in
communications among these edi-
tors, and to maintain consistency
within the document, Doc and
PicEd tap directly into the relation-
al-database-management system
(DBMS) that is the keystone of the
Mentor Graphics CAE system.
Every phase of the design cycle—
from design capture and simulation
to physical layout, testing, and doc-
ument preparation—uses tools that
share this common database.

As a result, Doc provides a means
of managing the documentation pro-
cedure—a unique feature in a docu-
ment-processing package. With the
aid of the DBMS, Doc facilitates the
communication and control of
changes as they occur in a document
and as they relate to changes in the
design of the actual schematic.

Using Doc’s graphics-by-refer-
ence feature, one or more docu-
ments can call out a single drawing
in one or more locations, and any
changes relating to that drawing
will be updated automatically in
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each of those documents. Because it
eliminates the need for multiple cop-
ies of the same drawing, this tech-
nique also lets you store graphics
efficiently on disk.

Doc’s level of control lets you
maintain what amounts to an audit
trail for changes made to a given
document. You can track insertions
and deletions to the character level,
chart the impact of a proposed de-
sign change, or freeze and archive a
specific version of a document. You
can even determine when and by
whom each change was made, modi-
fied, or frozen. This level of control

helps to streamline the review and
approval cycle for changes made
during the design cycle. Mentor
Graphics’ Design Station, including
Doc, starts at $20,400.

Doc control for a CAE system

You can take advantage of Doc’s
capabilities even if you don’t pur-
chase a Mentor Graphics CAE work-
station. The Doc software is avail-
able from Context Corp in a number
of configurations. For $4900, you
can purchase a software program
called Engineering Writer, which
gives you a version of Doc that’s

specifically suited to electrical-engi-
neering uses. For $4000 more you
can add PicEd to the software pack-
age. Alternatively, you can spend
$8900 for Engineering Writer, a
32-bit Apollo DN3000 workstation
with 4M bytes of RAM and a 15-in.
monochrome monitor.

If you prefer a 19-in. color moni-
tor and a full-featured version of
Doc that can produce complex docu-
ments in a technical-publishing en-
vironment, consider the $28,900
Context Editor, which includes an
Apollo workstation and PicEd. For
an additional $3000, you can up-

The need for engineering documentation

If you're like most engineers, you spend almost as
much time documenting your designs as you do
actually creating them. Design tasks account for
only 30% of a design engineer’s time, and docu-
mentation tasks consume another 30%, according
to William Herman, vice president of product engi-
neering at Viewlogic Systems Inc.

The documentation you generate while designing
a product is important in many stages of the prod-
uct’s development and distribution (Fig A). For
example, incremental design annotations help you,
the designer, keep track of the reasoning behind
each stage of your design. Field-service engineers
need your design annotations so they can trouble-
shoot products. And if your design represents a

component in a larger product, you'll need to pro-
vide internal documentation for use by the other
engineers working on the project.

Design annotations also give you a way to convey
your design rationale to the technical-publishing or
marketing-communication people who produce spec
sheets, brochures, user manuals, and other litera-
ture intended for use outside the company.

In the later stages of product development, engi-
neering managers require documentation tools to
track engineering change orders and design revi-
sions, to follow work in progress, to generate re-
ports, and to ensure that the product complies
with approved standards.

< MANAGEMENT

SUPPORT >

FECHNlCAL OFFICE

ENGINEERING DOCUMENTATION

TECHNICAL PUBLISHING ]

COMMUNICATIONS AND
RESOURCE MANAGEMENT
PROPOSALS
ELECTRONIC MAIL REPORTS
PROJECT COMMUNICATIONS
PERSONAL DOCUMENTS STANDARDS
PROJECT TRACKING
COST TRACKING
TIME MANAGEMENT
PLANS
DECISION SUPPORT

CALCULATIONS AND
ANALYSIS

DOCUMENTATION (INTERNAL)

SPECIFICATIONS

PROCESS SHEETS
ASSEMBLY INSTRUCTIONS
CHANGE NOTICES/ORDERS

DOCUMENT STORAGE
AND RETRIEVAL

DOCUMENTATION (EXTERNAL)

USER MANUALS
INSTALLATION AND SERVICE MANUALS
CUSTOMER LITERATURE

Fig A—A company’s engineering-information-distribution needs fall into three realms, according to DEC’s Engineering System
Group: the technical office, engineering documentation, and technical publishing domains. Electronic documentation tools can help

integrate the tasks in each category.
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Tektronix Deliversinteg
Capture, Simulation, Layout and Manufacture.

rated PCB Design

IN ASERIES

Tektronix

—Aided
- Engineering

Choosing the right PCB design
solution can be a challenge.

Especially when you
consider that today’s
dense, multilayer designs
combine digital and
analog technologies with
both through-hole and

PRODUCT
CONCEPT

surface-mount packages.

The one sure way to
meet your design require-
ments is with the PCB
WorkSystem™

Developed by Tektronix
as part of Tektronix
Aided Engineering, the
PCB WorkSystem com-
bines design capture,
verification, documentation
and PCB layout into one
powerful solution.

Which means you get Designer’s
Database Schematic Capture, industry-
standard HILO-3"logic simulation and
MERLYN-P™ layout. All in the same
PCB design environment.

So you can capture your schematic,
simulate the circuit, fully place and route
your design, and then transfer CAM
output data to manufacturing.

The PCB WorkSystem also lets you
manage Engineering Change Order
iterations more efficiently. The
system’s automatic forward and back-
ward annotation tools ensure that your
schematic always matches your layout.

What's more, the system’s router
completely enforces flexible, user-defined
design rules, resulting in fully routed
designs that meet your manufacturing
requirements.

Documentation

CAPTURE

When you're ready to fabricate
your boards, the Tektronix PCB division
provides you with automated manufac-
turing, on-time delivery and consistent
quality control.

Its all part of Tektronix Aided Engineer-
ing. A family of integrated WorkSystems
addressing each area of your electronic
design cycle. From design capture,
verification and documentation to IC and
PCB layout. All running on industry-

L

D]ES!GN b
VERIFICATION \&

LAYOUT

standard platforms from Apollo®
and DEC™
Best of all, it's from Tektronix. The name
you've always trusted to get the engi-
neering job done. So you're assured of
worldwide service, support and training.
To take advantage of Tektronix Aided
Engineering, contact your local Tektronix,
CAE Systems Divisions, sales office,
Or call 800/547-1512. Tektronix, CAE
Systems Division, PO. Box 4600,
Beaverton, OR 97076.

WorkSystem, DDSC, and MERLYN-P are trademarks of Tektronix, Inc

HILO is a registered trademark of GenRad, Inc

Apollo is a registered trademark of Apollo Computer, Inc. DEC is a trademark of Digital Equipment Corp
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grade the Context Editor to run
your C and Pascal programs. Each
of the Context systems includes an
electronic-mail facility.

In its Distributed Publishing
(DP) System, Intergraph Corp uses
an object-oriented software envi-
ronment to create relationships
among document components. The
package lets you dynamically speci-
fy the ways that the various parts of
a document relate to each other—
for example, you can specify that
section headings appear both in the
text and in the table of contents.
Because the software assumes some
of the document-organization
chores, it’s fairly easy to use. The
package runs on the company’s elec-
tronic-design engineering work-
stations, which are based on Fair-
child’s 32-bit, 5-MIPS Clipper CPU
chip and a VAX host processor.

The DP System comprises two
products: DP/Publisher and DP/
Presenter. DP/Publisher continu-
ously displays an 8%x11-in. win-
dow, a structural-editor window,
and an icon-driven menu panel. The
program provides styling templates
that you can use to fine-tune your
document’s appearance by specify-
ing parameters such as word and
letter spacing, fonts, headers and
footers, the placement of captions
under figures, text color, and justi-
fication. What’s more, you don’t
need to remember programming
codes or commands. The program
provides graphics representations of
sliding switches, buttons, and tog-
gles; you make your selections with
a mouse.

The 8%X11-in. window provides
a WYSIWYG (what you see is what
you get) display of each page. An
alternative to using the WYSIWYG
mode is to use the Structural Editor
to edit and rearrange the compo-
nents of your document. The Notes
facility lets you make brief notations
in your text for review on the
screen.

DP/Publisher can emulate a num-
ber of popular word-processing pro-
grams, such as WordStar and DEC’s
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The Viewdoc screen of the PC-based Workview program displays a menu of options next to
a window containing documentation text and CAE graphics. This mouse-driven, hierarchical
look-ahead menu system, from Viewlogic, relieves you of the drudgery of memorizing

program commands.

MASS-11, so you can create text
without leaving the DP System. It
also gives you access to an on-line
thesaurus, an interactive and a
batch spelling checker, and a revi-
sion-tracking facility. By means of
the Initial Graphics Exchange Spec-
ification (IGES), you can import
graphies from CAE systems from
Intergraph and other companies.
DP/Publisher also lets you produce
hard copy with any laser printer or
typesetter that uses the PostSeript
page-description language.

The other member of the DP Sys-
tem, DP/Presenter, lets you pro-
duce business graphies from spread-
sheet information. Thus, it lets you
interactively generate an assort-
ment of bar graphs, scattergrams,
pie charts, and line graphs from
data generated by programs such as
Lotus 1-2-3.

The DP System links an individu-
al author’s personal document data-
base to a shared collective database
residing on a VAX or MicroVAX
host. Such document sharing isn’t
an automatic feature; it occurs only
at the author’s option. However,
this approach does provide a way of

distributing and partitioning docu-
mentation among the members of a
design or engineering-support
group.

Desktop publishing for PCs

Stand-alone PC-based desktop
publishing programs are suitable
for generating documents that will
circulate outside your company. As
an EE, however, you may not be
particularly concerned with fonts,
columns, and interparagraph spac-
ing, so unless you are personally
responsible for generating docu-
ments for outside use, you may find
these publishing packages too so-
phisticated for your needs.

Before you can use one of these
dedicated desktop publishing pack-
ages, you need to spend a lot of time
learning the system. What’s more,
such packages aren’t primarily in-
tended for generating text, so they
usually have only rudimentary text
editors. These programs, such as
Ventura Publisher Edition from
Xerox Corp, let you lay out a
printed page by importing text and
graphics previously generated with
other programs.
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The Full Custom WorkSystem
Lets You Handcraft High Performance.

IN ASERIES

Tektronix

—Aided
S Engineering

With Tektronix, you've got custom
design power well in hand, thanks to the
Full Custom WorkSystem.

Developed by Tektronix as part of
Tektronix Aided Engineering, the Full
Custom WorkSystem combines custom
design capture, simulation and layout
tools into one powerful solution.

You get the Designer's Database
Schematic Capture (DDSC™), logic and
circuit simulation, LEIA" custom IC
and hybrid layout editor and DRACULA"
IC mask verification and fracturing tool.
Allin the same performance-driven
design environment.

DDSC provides you with a fast, user-
customizable, menu-driven system for
design capture of custom |C schematics

When its time for layout, you can do so
with more design freedom using LEIA,
our powerful interactive graphical layout
editor. LEIA is especially suited for
custom analog bipolar as well as gallium
arsenide microwave applications.
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Its flexible user interface provides you
with multiple windows, macros, pop-up
menus and the ability to customize real-
time, user-configurable menus. LEIA
also provides unparalleled support
for hierarchical design and all-angle
geometries.

What's more, LEIAs direct read and
write of Calma GDSII" structures
speeds the integration of your design into
verification and production software,
including existing CAD systems.

Before you fabricate your custom cir-
cuit, you can use DRACULA integrated
software to verify your IC mask layout.

DRACULA let you measure and
display design rule checker errors, extract
parasitic electrical parameters and
compare your layout to your schematic.
So you can ensure total design integrity
before you commit to fabrication.
DRACULASs advanced fracture algo-
rithms lower mask-making costs by
greatly reducing flash count.

The Full Custom WorkSystem is part
of Tektronix Aided Engineering. A family
of integrated WorkSystems that takes
you beyond traditional CAE solutions.
And into prototype verification, software
development and testing, systems
integration, mechanical design and
manufacturing. All running on industry-
standard hardware platforms.

Best of all, its from Tektronix. The name
you've always trusted to get the engineer-
ing job done. So you're assured of
worldwide service, support and training.

If you'd like to try your hand at high
performance with the Full Custom
WorkSystem, contact your local Tektronix,
CAE Systems Division, sales office. Or
call 800/547-1512. Tektronix, CAE
Systems Division, PO. Box 4600,
Beaverton, OR 97076.

PRODUCT
CONCEPT
Design
WorkSystem, DDSC. and LEIA are trademarks of Tektronix, Inc -
DRACULA is a trademark of ECAD. Inc ronIX@
Calma GDSlI is a trademark of Calma. Inc
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To use Ventura Publisher Edition
to provide extensive documentation
for an AutoCad design, for example,
you would generate a text file by
using a word-processing program
such as WordStar or Microsoft
Word; load Ventura Publisher; de-
fine the document’s format; import
the AutoCad file containing the de-
sign; import the text file; and use
Ventura Publisher to crop, resize,
and relocate your design, and then
to cut, copy, and paste the associ-
ated text. Ventura Publisher also
lets you change character fonts and
print attributes, and it is compatible
with any of 20 different printers,
including color ink-jet, dot-matrix,
laser, and typesetting printers. The
program runs on IBM PCs and com-
patible computers.

Ventura Publisher requires you to
define the layout rules for your doc-
ument; it automatically applies
those rules to the text and graphics
you combine on any given page.
Thus, the system can retain compa-
ny-wide standards for proposals and
specifications, and it can apply the
approved layout format to any data

and graphics files you need to com-
bine.

Ventura Publisher is a good choice
if you need to combine graphics
from a number of different CAD and
graphics programs in a single docu-
ment. You can use the program to
import graphics data files from
more than 500 programs that are
compatible with AutoCad, Mentor
Graphics CAD, Dr Halo DPE, Mac-
intosh Pict format, Hewlett-Pack-
ard Graphic Language files
(HPGL), and PostScript files. Fur-
thermore, you can mix files gener-
ated by different word-processing
programs. Ventura Publisher ac-
cepts scanned images from Data-
copy, DEST, and Microtek scan-
ners. Ventura Publisher Edition
version 1.1 costs $895.

Workstation programs ease task

If, instead of a PC, you have a
DEC, Apollo, or Sun workstation
and can afford to pay $15,000 for
Interleaf’s Technical Publishing
Software (TPS) version 3.0, you can
become a proficient desktop pub-
lisher in a matter of hours. TPS

For more information . . .

card.

Context Corp

8285 SW Nimbus Ave
Beaverton, OR 97005
(503) 646-2600

TLX 4742102

Circle No 703

Frame Technology Corp
2911 Zanker Rd

San Jose, Ca 95134

(408) 433-3311

TLX 4931389

Circle No 704

Hewlett-Packard Co
Box 10301

Palo Alto, CA 94303
Phone local office
Circle No 705

Intergraph Corp

1 Madison Industrial Park
Huntsville, AL 35807
(205) 772-2000

TWX 810-726-2180

Circle No 706

For more information on the electronic-documentation software and prod-
ucts discussed in this article, contact the following manufacturers directly
or circle the appropriate numbers on the Information Retrieval Service

Interleaf Inc Viewlogic Systems Inc
10 Canal Park 275 Boston Post Rd West
Cambridge, MA 02141 Marlboro, MA 01752
(617) 577-9800 (617) 480-0881
Circle No 707 TLX 174242
Circle No 711
Mentor Graphics Corp
8500 SW Creekside Pl Xerox Corp
Beaverton, OR 97005 Xerox Square
(503) 626-7000 Rochester, NY 14644
TLX 160577 (800) 822-8221
Circle No 708 Circle No 712
QMS Inc
Box 81250
Mobile, AL 36689
(205) 633-4300
TLX 266013
Circle No 709
Teledyne Brown Engineering
300 Sparkman Dr
Huntsville, AL 35807
(205) 532-1613
TWX 810-726-2103
Circle No 710

features mouse-selectable icons and
pull-down menus that make the pro-
gram easy to use and don’t require
extensive training. Thus, you can
concentrate on your page layout
rather than on which command to
execute next. If you don’t happen to
have a spare workstation at hand,
you can purchase a turnkey system
from Interleaf that includes a VAX-
station 2000 and an Interleaf CX
laser printer for $29,900.

The TPS display, on a 19-in. mon-
itor, provides a full-page view of a
document on one side of the sereen,
an assortment of icons on the other
side, and boxes along the top of the
screen that identify pull-down menu
trees. You can compose text while
running TPS; the software continu-
ously updates the display so that a
printout at any instant exactly
matches the image on the screen—
in other words, it's a WYSIWYG
display.

TPS also lets you import ASCII
files, text files generated by several
popular word processors (including
Wang and WordStar), graphics pro-
duced on Apple’s Macintosh PC,
HPGL-format graphics, IGES-for-
mat graphics, Calcomp CAD-format
files, and scanned images. You can
also create sketches using the
mouse, standard graphics primi-
tives, and clip-art symbols. TPS
comes with 10 standard typefaces in
a variety of point sizes.

For Sun worshipers only

Another full-featured, object-ori-
ented, WYSIWYG publishing pro-
gram runs exclusively on Sun work-
stations. The program, Frame
Technology Corp’s $2500 Frame
Maker, boasts a simple user inter-
face that comprises six pull-down
menus and a single graphical tool-
box. Frame Maker offers program-
mable key sequences that allow you
to customize the program. The pro-
gram offers translators that let you
import Interleaf and Macintosh doe-
uments and convert them to Frame
Maker files.

Frame Maker offers the same
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DowN IN SIZE.
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Manufacturing
Processing




ELECTRONIC COMPANY

WHAT'S NEW IN
VME PACKAGING

Ready to use, 32-bit, integrated

VECTOR-PAC" system enclosures with

combined J1/J2 backplane, power

supply and cooling fans, assembled

in a fully accessible, removable

sub-rack. Plug in your cards and go.

MASSIVE
BUSBAR POWER
DISTRIBUTION
3U-9U, 5-21 slot,
J1/J2 backplane

| 175-450 watt power
supply, UL. Listed
standard and
custom models.

VECTOR ELECTRONIC COMPANY
12460 Gladstone Avenue

Sylmar, CA 91342

818/365-9661 FAX 818/365-5718

800/426-4652 In CA
800/423-5659 Outside CA
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document-processing features that
Interleaf’s TPS provides, and it
adds a few nice touches such as an
on-line help facility and a program-
mable, batch list-extraction pro-
gram for generating indexes and
lists across multiple documents. In
addition, Frame Maker’s object-ori-
ented core maintains the relation-
ship among elements in your docu-
ment, so you can add text to page 1
of a 100-page document without
manually reformatting the entire
document. You can obtain a free
demonstration copy of the product
by sending a blank Y-in. cartridge
tape to the company.

The design as documentation

Although document processing
now seems to be the last word in
CAE documentation, at least one
company has begun a quiet revolu-
tion by advocating the use of a pic-
torial programming language called
Input/Output Requirements Lan-
guage (IORL). Teledyne Brown En-
gineering’s Tags (Technology for
the Automated Generation of Sys-
tems) automates the entire process
of developing and documenting
hardware and software designs.
Tags uses IORL symbols to depict
components, interfaces, and proc-
esses, thus providing a graphic de-
seription of all the input and output
requirements for a particular sys-
tem. In much the same way that a
flowchart illustrates the logical pro-
gression of processing functions, an
IORL-based design imparts the
functional organization of a system
of elements.

Unlike flowcharts, however,
IORL symbols don’t have to be
translated into machine-readable
form, because IORL is a design and
system-requirements language that
combines system specification, de-
sign, and documentation as a unified
process. In effect, the graphic de-
sign is also your engineering docu-
mentation. IORL defines all data
types and values, specifies timing
constraints, and illustrates parallel
and concurrent logic.

You can use a simulation compiler
to automatically produce an execut-
able discrete-event simulation of
your IORL design in Ada source
code. Then you can use an Ada
compiler to generate executable ma-
chine code. Teledyne Brown expects
to release an Ada code generator for
IORL late this year. The company
also offers a document processor
that generates standard-form engi-
neering documents from IORL that
meet DoD and NASA specifications.

Running on a $9900 Apollo Do-
main desktop workstation, Tags
sells for $28,750 per single-station
license. The company plans to offer
a Tags upgrade in 1988 that will
provide a VHSIC hardware-design
language (VHDL) and an interface
from VHDL to a variety of CAD/
CAM tools. EDN

Article Interest Quotient
(Circle One)
High 509 Medium 510 Low 511
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Harris guarantees ASICs
to specs after irradiation!
(There — we put it in writing!)

We’re hard-liners about reliability in rad-hard ASICs.

Hey...it happens to the best of with Silicon Compilers due soon
'em...your rad-hard ASIC ® Guaranteed parametrics...Harris can
design’s first pass requires first guarantee your ASICs to specs after irradia-

aid! tion exceeding 1 megarad

For better results, avoid rigid design systems
that lock you into the wrong solution and keep
you there. Come to Harris: nobody offers you
more front-end flexibility.

¢ Advanced rad-hard library...Primitives,

* Packaging options...Select from ceramic
DIPs, chip carriers and pin grid arrays;
screenings to Class S standards

® More on the horizon...Soon, JEDEC func-
tions and scan-path testability will further

7400 and 4000 equivalents, 80C86
peripherals — cells and macros you can
intermix to enhance design

¢ Broad workstation support...Simulations
include both pre- and post-radiation perfor-
mance models. Our UNIX-based software
and library are supported on Daisy™,
Mentor™, and SDA™ design stations

enhance your design flexibility
So what does it all mean? More ASIC design
options. Less design risk. For a faster time to
market, it’s time to call Harris Custom
Integrated Circuits Division. In U.S. phone
1-800-4-HARRIS, Ext. 1910, or
(305) 729-5757. In Canada:
1-800-344-2444, Ext. 1910.

“Now that's a solid
guarantee..”

IN RAD-HARD/HI-REL,
THE NAME IS

HARRIS

“Harris doesn't offer
anything less

Trademarks:

Daisy: Daisy Systems Corp.
Mentor: Mentor Graphics
SDA: SDA Systems Inc

©1987, Harris Corporation

Harris Semiconductor: Analog - CMOS Digital
Gallium Arsenide - Semicustom - Custom

a HARRIS
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THE POINT
OF NO RETURN.

When you put a Fujitsu ASIC to
work, you can rest assured it will
work the way it should. And keep on
doing its job for a very long time

to come. In fact,when you look at
our performance record over the
years,you'll be hard pressed to find
any field failures at all.

This is no empty promise.
Product reliability has been a way
of life for us for more than 15
years.




That’s why we always take a and final test, including 100% AC Call our Hot Line today at
conservative approach to the testing at frequency. So nothing (800) 556-1234, Ext. 82; in California
design process. Giving you realistic  is left to chance. (800) 441-2345. Look into ASICs
worst case specs that no produc- To us, reliability in the field is you can send out the door. Never to
tion device will exceed. everything. And when you remem-  return again.

Guaranteeing a minimum 90%  ber we've taken over 8,000 ASIC
utilization of all gates. And giving  devices from design through mass
you a simulation-to-production production, you can see that well
correlation of 99%. giveyou a level of confidence no one

It's also why we control every else can offer. m FUJITSU
stepof the production process.From So count on parts that have BN MICROELECTRONICS. INC
design to wafer fab to assembly longer life expectancies. Technology That Works.
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The GE/RCA ASIC cell library:
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where best-sellers begin.

With one of the largest standard cell and gate array libraries,
and a first-time success rate of virtually 100%, GE Solid State
has all the tools you need to design leading-edge products.

Our library of hundreds of verified cells and
functons is one of the broadest in the industry.

We have cells with eftective gate length as
small as Lou (.9u coming soon). And double-level
metal for higher-density chips that handle higher
clock speeds.

You can choose from a wide range of Super-
cells, including core micros, RAMs, analog func-
tions and bit-slice processors. Right now, we're
working on new editions, including Advanced
CMOS Logic, EPROMs and high-voltage cells.

Additionally, we can generate custom cells to meet

your requirements.

So you can easily reduce an entire system onto

asingle ASIC chip, and get the ASIC benetits of
smaller power supplies, lower system cost and
higher reliability.

Plus a full library of gate arrays.

If your design calls for gate arrays, you can
select from a broad line with up to 13,000 gates.
With alternate sourcing on the LS/ Toshiba
series.

Our gate arrays have eftective gate lengths as
small as 1.2u. And they're compatible with the
industry standard.

Wiriting made easy.

We've made it easy for you to write your best-
selling design.

Our designer-friendly software gets you up to
speed in as little as the three days it takes to com-
plete our training course.

And our software supports the major worksta-
tions in the industry, including Daisy™ Mentor

Graphics™ Valid™ P-CAD® and FutureNet®
Through the use of Twins, our transparent
workstation interface system, you can complete or

revise your design at practically any workstation.

We're also in the forefront of silicon compiler
technology. So we can offer you the ability to
create designs that are heavily BUS-structured,
with your ROMs, RAMs, PLAs and ALUs com-
piled right into the design.

The best editors in the business.

We know how important accurate perfor-
mance modeling is to you. That's why we've devel-
oped the industry’s most advanced simulation and
parasitic extraction programs, which make it easy
to create designs that work. In fact, our first-time
success rate is virtually 100%.

And you can count on our ASICs specialists
for technical support from design through pro-
duction. One other thing you can count on with
GE Solid State: there are no hidden charges in
addition to your NRE.

On the best-seller list for years.

We've been the CMOS company since the day
we invented the technology. We've produced one
best-selling CMOS circuit after another. And built
the industry’s broadest line of High-Rel CMOS
parts, including super radiation-hardened
Silicon-on-Sapphire.

With all this behind you, think how easy it
could be to design a best-seller.

For more information, call toll-free
800-443-7364, ext. 14. Or contact your local
GE Solid State sales office or distributor.

In Europe, call: Brussels, (2) 246-21-11; Paris, (1) 39-46-57-99; London, 0276-685911; Milano, (2) 82-291; Munich, (89) 63813-0.

GE/RCA/Intersil Semiconductors
These three leading brands are now one leading-edge company.
Together, we have the resources —and the commitment —

to help you conquer new worlds.

Daisy™ is a trademark of Daisy Systems Corp.

Mentor Graphics™ is a trademark of Mentor Graphics Corp.

Valid™ is a trademark of Valid Logic Systems Inc.

FutureNet® is a registered trademark of FutureNet, a Data I/O Company.
P-CAD® is a registered trademark of Personal CAD Systems, Inc.
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If your ASIC vendor has you trained to
expect missed deadlines, overshot budgets,
or anything less than what you need, what
you need is a new vendor.

With a full range of gate arrays and
standard cells, manufactured using double
level metal and down to 1.2 micron processes
for high-performance ASIC systems, Thomson-
Mostek is giving the industry just what it
needs — breakthrough technology in record-
breaking time.

At Thomson-Mostek, on-site mask
generation takes just 2 days. ASIC fabrication,
just 9 work days for gate arrays, 18 for standard
cells. In fact, total turnaround time from final
design review for gate array prototype devices
can be as short as 18 days, and standard cells
only 15 days more with the production ramp
beginning 4 weeks later.

STANDARD CELL PRODUCTS

Of course, delivery speed isn't the only
important thing. Thomson-Mostek also has
the experience and technology to offer com-
plete, all-on-one-site manufacturing of some
of the most innovative, high density, high-
performance products in the industry. Our
gate arrays consistently achieve a 97% rout-
ability level —the highest in the industry. We
offer a broad ASIC product line of 3-, 2- and
1.2-micron CMOS gate arrays and standard
cells, as well as CMOS mask programmable
filter and bipolar linear transistor arrays. And
all of our semicustom devices are charac-
terized and specified over the full commercial,
industrial and military temperature ranges.

So, if your business depends on turn-
around and technology, come to the ASIC
vendor that's trained to give you both.

We're Thomson-Mostek. And we're just
what you need.

TSSA SERIES
* 3 process

* large multipower macro set features programmable
generated RAM, ROM and PLA arrays configured
to your needs

« large I/O family available in both pad limited and
core limited layouts for smallest die

» performance from 1.5ns typical

GATE ARRAY PRODUCTS

TSSB SERIES / TSSC SERIES

* 2 and 1.2 processes

* RAM, ROM, PLA, arithmetic and
microprocessor core functions

* packages customer-specified from 20-pin
PDIPs to 208-pin CPGA, PLCC and PPGA

« commercial, industrial and military temperature
ranges
« performance from 0.9ns

TSGB SERIES (21) TSGC SERIES (1.2"1/2p) with 1K-10K densities

TSGB/GC No. No. Gates No. /O PWR DIP Package Pin Grid Arrays Chip Carriers
01000 1120 56 12 28, 40, 48 (C/P) 68 (C/P) 44,52, 68 (C/P)
02000 2128 76 2 28,40, 48 (C/P) 68,84 (C/P) 44, 51,68 (C/P) 84 (C)
03000 3264 06, e 68, 84, 100 (C/P) 68, 84 (C/P) 100 (C)
04000 4256 108 12 68, 84, 100, 120 (C/P) 68, 84 (C/P) 100, 124 (C)
06000 5880 132 12 68, 84, 100, 120 (C/P) 68, 84 (C/P)
144 (C) 100, 124 (C)
08000 7872 168 16 84, 100, 120 (C/P) 84 (C/P)
144,180 (C) 100, 124 (C)
10000 9776 192 16 84, 100, 120 (C/P) 84 (C/P)
144, 180, 208 (C) 100, 124 (C)
C =ceramic, P =plastic
e 4
Adiaw: -\ f Vs
=2
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In addition to ASIC. Thomson-Mostek manufactures a broad selection of MOS and bipolar devices for both commercial and military applications: microcomponents.

memories. telecom/datacom and linear circuits as well as Discrete, RF and microwave transistors and passive components
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U.S. and Canadian
Sales Offices

Western Area:

Santa Clara, CA
408/970-8585

Irvine, CA
714/250-0455

Woodland Hills, CA
818/887-1010

Seattle, WA
206/632-0245

Longmont, CO
303/449-9000

Scottsdale, AZ
602/998-1580

Tigard, OR
503/620-5517

Eastern Area:

Burlington, MA
617/273-3310

Mariton, NJ
609/596-9200

Huntsville, AL
205/830-9036

Poughkeepsie, NY
914/454-8813

Dublin, OH
614/761-0676

Norcross, GA
404/447-8386

Central Area:

Carrollton, TX
214/466-8844

Bloomington, MN
612/831-2322

Schaumburg, IL
312/397-6550

Austin, TX
512/451-4061

Canada:

Montreal, Quebec
514/288-4148

Brampton, Ontario
416/454-5252

Semiconductor

Add Electronics

Advent Electronics

All American
Semiconductor

Almac Electronics Corp.

Almo Electronics, Inc.

Future Electronics

Greene-Shaw

Hammond Electronics

Integrated Electronics
Corp.

ITAL Sales

Kierulff Electronics

Lionex Corp.

Marshall Industries

Nu-Horizons Electronics

Pioneer Technologies
Group

Pioneer-Standard

Quality Components
(Q.C-sw)

Quality Components
(Q.C-SE)

ITT Microcomponents

Schweber Electronics

Solid State, Inc.

Zentronics

Zeus Components, Inc.

THOMSON

COMPONENTS
—o

MOSTEK
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VME +

FCC

=Electronic Solutions

The only VME System Enclosures

with EMI/RFI

With Electronic Solutions VME enclosures you don't
have to take any static about FCC compliance. Because
your VME system can meet or exceed FCC Class A Part
15 EMI/RFI standards. No other enclosure manufacturer
can make that statement.

Here's why: Only Electronic Solutions puts a new face
on VME, an outer front panel
that—with other design fea-
tures—keeps your EMI/RFI
signals from straying. What's
more, it hides those 1/0 con-
nectors and dangling cables so
your system looks a lot cleaner
and more attractive.

Electronic Solutions enclo-
sures for VME—and
Multibus I/Il—come GEMINI enclosures to 40 slots.
assembled com-
plete with card

Compliance

cage, backplane, power supply, room for peripherals and
more. You can get slim enclosures with 3 slots all the way
up to multi-system enclosures with 40—count 'em—40.
slots. And you buy them ready for your system at a tiny
fraction of what it would cost to develop your own
packaging.

In addition, there are a few
other agencies besides the
FCC that can help multiply your
system’s success. So Elec-
tronic Solutions enclosures
pass UL, CSA, and TUV/IEC
380 as well.

Call today for complete
details. Because no matter
what formula you planned to

SERIES enclosures to 12 slots.  use for system packaging, put-

ting your system in our en-

< .(JJ closures is the one that really
N sp c@ |Ecaao FCC adds up.

Want the latest data in a hurry?

Nothing is faster than Electronic

Solutions’ new “'FAX the FACTS” pro-

gram. If you have a FAX machine, just

call our ‘800" number, give us your

FAX number and type of FAX ZER
machine, and the information you

need from us. We'll FAX it to you

immediately.

We’ll FAX you

a0 Electronic

y |Solutions

UNIT OF ZERO CORPORATION

6790 Flanders Drive, San Diego, CA 92121 - (619) 452-9333 Telex II(TWX): 910-335-1169

Call Toll Free: (800)854-7086 In Calif: (800)772-7086
CIRCLE NO 82




PRODUCT UPDATE

CMOS DSP IC offers 80-nsec cycle time;
operates on IEEE floating-point numbers

Targeted at high-performance appli-
cations such as graphics, telecom-
munications, image processing,
high-speed control, and speech
processing, the Model WE DSP32C
CMOS floating-point digital signal
processor (DSP) features cycle
times as low as 80 nsec. The pro-
cessor is compatible with the IEEE
standard floating-point format. You
can purchase an optimized C compil-
er for software development. Three
512x32-bit banks of RAM on the IC
ensure fast access to memory. A
second version of the chip substi-
tutes a 1k x32-bit array of ROM for

one of the banks of RAM.

The chip also features 15 general-
purpose registers, five increment
registers, two external interrupts,
eight vectored interrupts, and a
16M-byte address space. You can
program the DSP chip for 8-, 16-, or
32-bit accesses to external memory.
Furthermore, the chip automatical-
ly inserts as many as three wait
states when used with slow main
memory. A loop-control register
controls execution through 0 to 255
iterations of code with no overhead.
On-chip I/0 resources consist of a
16-bit parallel port and a serial port

capable of operating as fast as 22.5M
bpi.

The DSP32C can fetch two 32-bit
numbers from memory, multiply
and accumulate the result, and
write it to memory in one 80-nsec
instruction cycle (25M flops). It exe-
cutes 6.6M Whetstone instructions
per second, performs a 1024-point
FFT in 4.4 msec (including bit re-
versal), executes a FIR-filter algo-
rithm at 80 nsec/tap, and executes
an adaptive-filter algorithm at 160
nsec/per tap. The company also
plans to offer the DSP32C in a 100-
nsec version.

-
C ADDRESS BUS (24)
g ohetes ¥ U
\Z \/
PIO ROM ¢ RAM, RAM, RAM,
> [ PAR(29)
£, PDR (16)
i glae PIR (16) ROM RAM RAM RAM
:: PCR (11) 1024x32 |OR| 512x32 512 x 32 512x32
EMR (10) BITS BITS BITS BITS
:: FSRE) ] N
PCW (16 '
PSW (16) CAU
PIOP (8) ;
¢ WUENNgE §  $
- h 4 h 4 e PC (24)
EMI+P] | DATA BUS (32) (v ) 1 e (24)
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+*lsio 94” (32) POUT (24)
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Unlike most DSPs based on Harvard architecture, the DSP32C uses a single high-speed data/program bus that can support four memory
accesses in a single instruction cycle. This bus allows the processor to fetch two operands from memory, perform a multiplylaccumulate
operation, and write the result to memory in a single instruction cycle.
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PRODUCT UPDATE

Because the DSP32C is source-
and object-code compatible with its
predecessor, the NMOS WE
DSP32, designers have direct ac-
cess to a large library of applications
code. Furthermore, you won’t have
to wait for the DSP32C to become
available to begin development. You
can use the first-generation DSP32
now, and replace it with the higher-
performance, lower-power DSP32C
when it becomes available.

The new CMOS chip does include
certain enhancements. The DSP32C
internally uses a 24-bit mantissa and
8-bit exponent floating-point for-
mat. For access to IEEE databases,
it includes logic that converts be-
tween the IEEE floating-point for-
mat and the IC’s internal format in a
single cycle. The chip also provides
single-cycle instructions to convert
8-bit p-Law, 8-bit A-Law, and stan-
dard 8-, 16-, and 24-bit integer for-
mats to and from the DSP32C’s in-
ternal 32-bit floating-point format.

After each floating-point multipli-
cation or addition, the DSP32C au-
tomatically normalizes the accumu-
lator result in hardware. This
operation prevents a loss of preci-
sion when moving data from the
accumulator to main memory, or
before adding the accumulator re-
sult to another floating-point num-
ber.

To support access to external
data, the DSP32C interfaces to co-
decs, other DSP32s and DSP32Cs,
and TDMs (time-division multi-
plexed lines) without requiring glue
logic. The on-chip serial port is dou-
ble buffered and therefore can per-
form back-to-back transfers. An on-
chip DMA controller supports
simultaneous DMA transfers be-
tween the serial port and the paral-
lel port without program interven-
tion.

A full complement of development
tools including a C-like assembler, a
link editor, a simulator/debugger,

100
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and a C compiler support software
development for the DSP IC. The
software development package exe-
cutes on the MS-DOS operating sys-
tem and costs $995. The company
also plans to offer a set of tools for
Unix. A $1500 IBM PC-based hard-
ware development system provides
full-speed in-circuit emulation of the
DSP32C, breakpoint capabilities,
and analog/digital 1/0. The same
command language controls the in-
circuit emulator and the simulator/
debugger.

Expect samples of the DSP32C to
be available around the end of the
year, and production quantities will
be shipped in the first quarter of
1988. The $70 (10,000) device will be
packaged in a 133-pin PGA.

— Maury Wright

AT&T Technology Systems, 555

Union Blvd, Allentown, PA 18105.
Phone (800) 372-247.

Circle No 631
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A full range of

883/DESC/JAN qualified products...
already proven in over 50 major programs.

Zilog's commitment to the military market has
always been strong. Of course, the best proof of our
ongoing focus is the performance of our top quality

military standard micropro-
cessors and peripherals—
and the fact that we're
already designed into more
than 50 major military
programs including F15,
F16, PERSHING, HAWK,
HARPOON and RAPIER.

Support for
professional standards—
DESC, ADA software,
JAN certification.

Zilog's compact,
efficient, multi-processing,
real-time ADA support offers
the system features you
need. We have the only
validated compilers used in
mission-critical systems,
such as for flight control.
And we've got full compli-
ance to 883/C and offer
plenty of DESC products for
critical programs demanding
quality and reliability,
manufactured on a JAN
certified line.

78420 PIO

78430CTC
28440810

78441810

78442510

78444810

SUPER8

28
X = available.

8-BIT

A 3 o . . I ok (A2 ’ o 3
< > | >x > > >

A = coming soon.

The choice is clear:

Right product. Right price. Right away.

ZILOG SALES OFFICES: CA (408) 370-8120, (714) 838-7800, (818) 707-2160, CO (303) 494-2905, FL 8]%; 585-2533,

GA (404) 923-8500, IL (312) 885-8080, MA (617) 273-4222, MN (612) 831-7611, NJ (201) 288-3737, (609

778-8070,

OH (216) 447-1480, TX (214) 231- 9090, CANADA Toronto (416) 673-0634, ENGLAND Maidenhead (44) (628) 39200,
W. GERMANY Munich (49) (89) 612-6046, JAPAN Tokyo (81) (3) 587-0528 HONG KONG Kowloon (852) (3) 723-8979.
R.0.C.: Taiwan (886) (2) 731-2420, U.S. AND CANADA DISTRIBUTORS: Anthem Electric, Bell Indus., Graham Elec., Hall-Mark
Elec., JAN Devices Inc., Lionex Corp., Schweber Elec., Western Microtech., CANADA Future Elec., SEMAD.
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Smooth integration for 8-, 16- and 32-bits.
We protect your investment by offering a well
thought-out migration path for our military micro-

processor families. CMOS
technology is now being
introduced for all products,
providing high radiation
tolerance and the low power
you need for assembling
highly integrated, surface
mounted systems.

CMOS or NMOS -
nobody’s better qualified
than Zilog.

We offer a full range
of military standard micro-
processors and peripherals—
all off the shelf, and backed
by Zilog's proven quality
and reliability. Want to
know more? Send for our
special Military Products
issue of The Last Word,
Zilog's quarterly magazine.
Better yet, contact your local
Zilog sales office or your
authorized distributor.
Today. Zilog, Inc., 210
Hacienda Ave., Campbell, CA
95008, (408) 370-8000.

<09

EXXON Corporation
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PRODUCT UPDATE

Single-board pcontroller family
features tailored Basic language

This family of three single-board
computers employs a custom, multi-
tasking version of Basic, called
CAMBasic by the manufacturer, to
perform control tasks in real time.
In addition to the CAMBasic lan-
guage, the boards share other fea-
tures, including Z80 wPs, 32-bit par-
allel I/0 ports, two serial ports, a
keyboard and a display port, and a
battery-backed clock/calendar. Two
members of the family also incorpo-
rate analog multiplexers and A/D
converters.

CAMBasic devotes 37 of its 144
commands and functions to manipu-
lating the onboard I/0 resources on
the single-board computer. For ex-
ample, the Autolog command con-
figures and starts the analog multi-
plexer and A/D converter on the
SBS-1000 and SBS-1100 computers.
On the SBS-1100, which has an 8-
channel analog multiplexer and a
10-bit  successive-approximation
A/D converter, this command can
acquire 5000 samples/sec. The SBS-
1000 has a 4-channel analog multi-
plexer and a 12-bit integrating A/D
converter that converts at a 200-
sample/sec rate. The third board in
the family, the SBS-1200, does not
have an analog multiplexer or an
A/D converter.

The 32 general-purpose, digital
I/0 lines include eight outputs with
500-mA, 50V drivers. In addition,
one command in CAMBasic converts
eight of the I/O lines into a dedi-
cated port that can drive the compa-
ny’s DP-2x20 vacuum-fluorescent,
alphanumeric display; another com-
mand configures another eight lines
into a dedicated keyboard port. Spe-
cial commands and functions in the
language allow you to send charac-
ters to the display and read key-
strokes from the keyboard without
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multitasking and high-speed, high-level 1/0 control.

resorting to low-level I/0 routines
or directly addressing the hard-
ware.

All three boards support program
development with nothing more
than a 5V power supply and an
ASCII CRT terminal. The language
ROM on the boards contains a pro-
gram editor and debugging aids.
The company also offers a $49 pack-
age called Smartlink for program
development when using an IBM PC
or compatible computer. With this
software, you can upload and down-
load programs from the PC’s disks.
Pop-up windows provide additional
programming help by providing ad-
ditional information about the sin-
gle-board computers’ error mes-
sages. Once a program has been
debugged, the boards can store the
program in EPROM, EEPROM, or
battery-backed RAM. The boards
incorporate a ROM programmer.

CAMBasic supports multitasking
through an event-driven mecha-
nism. At the end of each Basic in-
struction, a monitor routine checks
for all interrupt conditions, as the

program defines them. If any such
conditions exist, the monitor makes
a program branch to the appropri-
ate line in the Basic program. The
company claims the monitor routine
checks for interrupt conditions at
least 500 times/sec.

Although these three boards are
designed to operate in stand-alone
applications, an edge connector
brings out an expansion port using
the company’s existing OEM bus
pinout. Thus, you can use the com-
pany’s full range of OEM bus expan-
sion boards and its card cage to
expand the capabilities of these sin-
gle-board computers. In addition,
the company offers an adapter card
that allows a group of I/O pins on
any of its single-board computers to
directly drive Opto-22’s I/0 module
racks. The SBS-1000 and SBS-1100
cost $495, and the SBS-1200 costs
$445.—Steven H Leibson

Octagon Systems Corp, 6510 W
91st Ave, Westminster, CO 80030.
Phone (3203) 426-8540.
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Our AM/PM sample service
works fast! Sample requests
received in the AM go out
the same afternoon...re-
quests received in the PM go
out the next morning!

When it comes to
SUDDEN SERVICE
Samtec really is
a different breed
‘ of cat!

. Our“sudden samples”

We know you're busy. You can't
wait weeks for a sample of the socket
or connector you need right now.
That's why our AM/PM sample ser-
vice ships your samples in 24 hours
instead of the usual 2 weeks.

At Samtec everything you need—
samples, catalogs, quotations, engi-
neering data, shipment dates—are all
handled with energy and personal in-
terest in solving your problems. When
it comes to SUDDEN SERVICE Samtec
really is a different breed of cat!

DIP sockets, capacitor
sockets, adaptor plugs.

New Interconnect Guide plus Enlarged
100-page Catalog. Guide is valuable
reference for latest interconnect applica-
tions. New catalog has even more Samtec
interconnects and specifi-

cations for easy ordering.

Get yours today!

CIRCLE NO 84

.025" sq. terminal strips,
single/double row, shrouded.



oo r
=

N
W OILICIE

NEW
12x8 CROSSPOINT
SWITCHING IC

IN A SERIES

FEATURES:

* 96 switches in a 12x8 array, which
allows a large number of lines to be
interconnected through one point

 .P-compatible control inputs for
easy control interface

» Low ON resistance for signal
switching with little attenuation

« 5 to 12-V operating range provides
flexibility for power supplies and
draws lower power at 5V

« 6 Vpp analog signal capability
allows for very large input
signal swing

 Switches behave as a linear
resistance with less than 1%
total distortion at O dBm

« —95dB feedthrough at 1KHz with no
signal leakage through switches
that are off

* CMOS technology for low power
consumption

 Separate logic ground (78093-B)
allows direct TTL connect without
level shifting

Silicon Systems’ SSI 78093 is a 12x8
matrix-array crosspoint-switching IC for
telecom-switching and industrial-
control applications. The new IC
allows a large number of lines fo be
interconnected through one point. It is
designed for use in key telephone
systems, low-end PBX's, and datacom
switching units. It could also have
industrial applications in almost any
kind of electronic control equipment.

Standard infegrated features include
microprocessor-control inputs, a line
decoder, address latches, and a 6 Vpp
analog-signal capability. Some of the
advantages of SSI's new CMOS chip
are: low power dissipation; supply
voltages specified down to 4.5V; an
option offering a separate logic ground
for direct TTL logic level interface; very
fast timing characteristics, and low
nominal "ON” resistance.

For detailed specifications of the new
part, send for a copy of the 8-page
data sheet. Contact: Silicon Systems,
14351 Myford Road, Tustin, CA 92680.
Phone: (714) 731-1110, Ext. 575.
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PRODUCT UPDATE

160-MIPS imaging system
sports open architecture

Integrating text, graphics, and pho-
tographic-quality image processing
at speeds reaching 160 MIPS, the
$88,000 Model 120 image computing
system uses standard software; the
system employs an open architec-
ture based on the VME Bus. The
system combines a 68020 CPU with
an image memory manager, an algo-
rithm processor, and a parallel
image processor to provide a plug-
and-play imaging system in a single,
integrated unit that fits beside a
desk.

The Model 120 also simplifies soft-
ware development by letting you
use standard products such as Unix
BDS 4.2, MIT’s X-Windows, and
the C programming language. You
can use DEC and HP graphics soft-
ware-development tools for the X-
Window environment. The Image
Display List System (IDLS), which
is similar to PHIGS (Programmers’
Hierarchical Interactive Graphics
Standard), provides a high-level
software interface to further cut
your application development time
and is available now. The manufac-
turer plans to release a true PHIGS
package for the Model 120 during
the fourth quarter of this year.

A custom VLSI image-processing
chip set endows the Model 120 with
its 160-MIPS speed. The chip set
contains four image DSPs that oper-
ate in parallel. Each IC includes an
ALU, writable control store, con-
trol logic, a register file, and multi-
pliers. The company plans further
integration by developing VLSI cir-
cuits for image memory control,
image algorithm processing, and
floating-point operations.

The Model 120 comes with a
16.67-MHz 68020 CPU, 68881 float-
ing-point coprocessor, 4M bytes of
RAM, 140M-byte hard-disk drive,
60M-byte tape drive, six VME Bus

The Model 120 combines a 68020 CPU with
an image memory manager, an algorithm
processor, and a parallel image processor to
provide you with a plug-and-play imaging
system in a single, desk-high integrated
unit.

slots, Ethernet interface, keyboard,
mouse, and Unix license. The 120’s
19-in.  color monitor offers
1280 1024-pixel resolution. In addi-
tion, 10M bytes of image memory
have three buffers with a capacity of
2.5M pixels per buffer (eight bits
per pixel).

For $68,000, you can buy a Model
100. Including a 13-in. color monitor
with 640x480-pixel resolution, the
Model 100 operates at 122-MIPS
image computing speeds. This ver-
sion comes with 6M bytes of image
memory with storage for 1.5M pix-
els per buffer.

An application development soft-
ware package costs $4995 and in-
cludes X-Windows, IDLS, a primi-
tive module of image/graphics
algorithms, and a set of image-ori-
ented window and menu tools.

—J D Mosley

Visual Information Technologies
Inc, 3460 Lotus Dr, Plano, TX
75075. Phone (21}) 596-5600.
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“WE DESIGNED THIS CHIP FOR YOU.”

How Our Modem/UART Chip Can Simplify
Your New Integral Modem Designs. “With our
experience as the industry leader in single chip
modem IC’s, we knew we could integrate a
UART with a modem, but we asked you ‘who
needed it?" Your answer was—all the designers
wanting to put the modem inside their pro-
ducts —especially designers of lap-top PC’s,
portable terminals, and other bus-oriented
products.

“You fold us you wanted a modem chip
that connects directly fo the computer bus with
no additional IC’s—a chip compatible with
popular bus standards but flexible in use. And
you wanted it to run from a single +5 volt
supply with the lowest possible operating
power. So we developed the SSI K222U—the
industry’s most highly integrated combination
modem and UART. And here’s what our new
chip does for you.

“It operates off the system microprocessor
without the need for a separate controller chip.
It frees up board space for other purposes by
putting the modem, the UART, and system
related functions all in one 40-pin DIP. It pro-
vides you with all the modem functions you
need for world-wide operation at 300, 600,
and 1200 bps rates for Bell and CCITT stan-
dards. And it gives you a UART interface that is
completely compatible with the industry stan-
dard 8250A/16C450 devices used with IBM PC
compatible products. Our unique design also
allows you to use the UART independent of the
modem function, giving you an additional
serial port. All of this in a low-power CMOS
device that operates from a single +5V supply.
In short, it’'s a chip that we designed for your
application?

Call Now!
(714) 731-7110, Ext. 575

For more information on the SSI K222U,
or the complete K-Series family of com-
patible modem IC’s, contact: Silicon Systems,
14351 Myford Road, Tustin, California 92680.

Ji 'conﬂ‘({am

INNOVATORS IN JINTEGRATION

“Where we design to your applications.”

Circle 79 for career information
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MINUTES

Until now, if you wanted to put 50,000
gates on one chip, you usually had to put
them in one at a time. You had to put in
three months work. And you had to put
your launch date into a holding pattern.

Not anymore.

Announcing the

only compilers that take you to
gate arrays and cells. Fast.

Now with VLSI's new Datapath and
State Machine Compilers you can design
in high level symbols instead of gates. A
design that used to take months, can now

DESIG
URE WAS

SECONDS

be turned around in days. Even less.

With the help of our new Datapath
Compiler you can design a 64-bit RISC
datapath on your lunch hour.

But can you use control logic? You bet
your sweet datapath you can.

Our State Machine Compiler accepts
high level expressions of logic functions
and gives you tightly packed state control
logic in a fraction of the time it would
take to design it by hand.

We did the design entry for an asynchro-
nous receiver in one hour. It would've taken

EDN September 3, 1987




ING WITH GAITES,

HOURS

seven days using traditional schematics.
And not only do we give you high
integration demgn tools, we give
you high integration devices.
Our CMOS 1.5 micron
VGT100 series of gate arrays
puts as many as 50,000 use-
able gates on a chip. And
our 1.5 micron CMOS
cell-based technology
packs over 100,000.
If you'd like more
information about

EDN September 3, 1987

ING YOUR TIME.

MINUTES SECONDS

our new Datapath and State Machine
Compilers, and the VGT100 family of
gate arrays they work with, write us
at 1109 McKay Drive, San Jose,
CA 95131. Or give us a call at
(800) 872-6753.
Well show you a good time.

F To  find out how much time you can
save, call us tm a free smpuvauh

®VLSI "TECHNOLOGY, INC.
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READERS’ CHOICE

Of all the new products covered in EDN’s June 25, 1987, issue, the ones reprinted here generated the most reader
requests for additional information. If you missed them the first time, find out what makes them special: Just
circle the appropriate numbers on the Information Retrieval Service card, or refer to the indicated pages in our

June 25, 1987, issue.

COMM TESTERS

The Interview 5, 5 Plus, 10 Plus,
and 15 Plus are portable units that
feature built-in keyboards and
LCDs and combine the functions of
several instruments (pg 324).
Atlantic Research Corp.

Circle No 605

A SWITCHING-REGULATOR ICs

The CS-320/321 current-mode control ICs connect in

any of three configurations tha