A PENNWELL PUBLICATION OCTOBER 1, 1990

GOMPUTER ™

and Design
Directions

FOR ELECTRONIC ENGINEERS & ENGINEERING MANAGERS

Tom Beaver on
VME/Futurebus

Real-time operating systems
struggle with multiple tasks

CAD framework vendors
wrestle with standards

High-speed PALSs keep pace
with today’s processors




Unparalieled, paraliel
performance.

SCSI-2 is at your command with
Rimfire" 6600 Series Parallel Disk
Array Controliers.

Discover unmatched performance
and data integrity for mass storage
applications —the Rimfire 6600 series
of Parallel Disk Array (PDA) Controllers.

The first array controller offering
SCSI-2 as its host interface, as well as
the first offered as a board level pro-
duct, the Rimfire 6600 Series supports
four data drives plus a single redundant
drive. Because all disk data transfers
occur in parallel, the array appears to

Ciprico and Rimfire are registered trademarks of Ciprico, Inc. Disk driv

-

the host as a single SCSI drive. For
you, that means excellent performance.
Transfer rates and capacity four times
that of an individual drive. And excep-
tional data availability.

In addition, the flexibility of the
PDA controller allows the OEM to
select drives from many vendors. It's
compatible with SCSI, operates with
off-the-shelf host adapters and is priced
significantly lower than other solutions
of equivalent capabilities.

For detailed information on the
Rimfire 6600 Series, or other SCSI-2

rtesy of Seagate Technology.

A

compatible products, call Ciprico, the
industry leader in technology, tech-
nical support, customer service and
respondability at 1-800-SCSI-NOW
(1-800-727-4669). European custom-
ers call our United Kingdom office,
(0703) 330 408.

CIPRICO

2955 Xenium Lane
Plymouth. MN 55441

CIPRICO LISTENS. AND RESPONDS.
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10-Layer
Bac Ine!

Connector-
Side, Pads Only
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Ground Plane
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Signal Plane D

Solder-Side, Pads Only

There’s Logic To Every Layer!

Look inside the first truly reliable,
glitch-free VME backplane and
you'll see the logic behind each
detail of its design.

Start with the signal layers —
four of them — with the most
“noise sensitive” lines isolated
from the others. The spacing and
placement of the layers in this

Low inductance, low imped-
ance power distribution is insured
by the close proximity of the dual
power & ground planes and the
strategic placement of power
connectors for each voltage
across the entire length of the
backplane.

There's more logic on the out-

end slots of the J1 and every slot
of the J2. Ground pins in between
J2 slots to provide 1/O cabling
with interstitial grounds. And
much more.

Choose any size from 2 to 21
slots in separate J1 or J2 or
monolithic J1/J2 configurations.
Call us today for the inside (and

stripline (with embedded micro-
strip) design was calculated to
enhance the backplanes’ high
frequency bypass characteristics.

It's the quietest backplane
ever! Sharply reduced crosstalk
is achieved by the increased sep-
aration of signal lines —both
within and between the layers.
Superior decoupling comes from
the placement of both ceramic
and tantalum capacitors between
each slot.

© Copyright 1990, Electronic Solutions

side. Schottky diode terminations.
Interrupt and Bus Grant jumpers
accessible from either side. Wire
wrap pins with shrouds on the

S
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ZERO

outside) story on the highest per-
formance VME backplanes ever
made. It's the logical thing to do.

Electronic
Solutions

UNIT OF ZERO CORPORATION

6790 Flanders Drive, San Diego, CA 92121
(619) 452-9333 FAX: 619-452-9494

Call Toll Free: (800) 854-7086

In Calif.: (800) 772-7086
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SMC.
Above the rest.

Climbing takes skill,
experience and teamwork. Reaching
the top also takes leadership,
forward thinking and focus. Since 1971,
Standard Microsystems has applied

this philosophy to the design and
manufacture of standard and

semi-custom integrated circuits.

Today, SM(C’s engineering expertise
and extensive SuperCell™library, allows
us to offer innovative and timely solutions
to your unique application needs. Our portfolio
focuses on networking and mass storage
controller devices for the computer industry.

The next time you face a networking
or mass storage challenge, call SMC.

Discover how our cost-effective and
technically superior products can help you
climb ahead of your competition.

| STANDARD MICROSYSTEMS

] T
! PRODUCTS DIVISION

| The Standard for LAN and Mass Storage ICs.

35 Marcus Blvd., Hauppauge, NY 11788 (516) 273-3100 Fax (516) 231-6004

SuperCell is a trademark of Standard Microsystems Corporation.
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'The AMP Eurocard.
Dont leave

The AMP Eurocard connector specials—are that much closer
is now manufactured around to home, wherever you are.
the world. In the U.S., for example,

So all the benefits you expect production covers types C, R,
from AMP—selection, delivery, B, and Q. Plus half sizes and

expanded 3-row versions.
i You choose the tail configu-
w‘.~-w,"“‘;11§%xx11““m ration you need—including our
LT Bl ACTION-PIN compliant pins.

———————

Available nearby: a variety of
AMP Eurocard connector sizes and styles for packaging
flexibility in DIN 41612 and IEC 603-2 applications.

Our latest housing design allows

solderless insertion with
standard ‘flat rock’ tooling.
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AMP Eurocard connectors
and packaging are designed with
automation in mind, too, with
high-temp housings, close toler-
ance tails. Position data are
identical on through-hole and
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Made worldwide.
home to get it.

surface-mount housings, for easy For technical information or For characterized backplane

tooling transition to SMT designs.  product literature, call 1-800-522-6752. assemblies, contact AMP Packaging
And the support you need to  AMP Incorporated, Harrisburg, PA  Systems, Inc., P.0. Box 9044,

take advantage of all this—from 17105-3608. Austin, Texas 78766, (512) 244-5100.

technical expertise to prototypes, to

specials, to full systems packaging
support—is right in one place,
CIRCLE NO. 4
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If You Need Chips that Talk,

RealVoice™ Synthesizers
offer Quality and Affordability

f you’ve talked about
designing speech synthe-
sizers into your system
but think they sound like
toys and are too complex and
costly to work with, try Oki’s
RealVoice family of easy-to-use,
affordable speech synthesizers,
and listen to the difference.
Once you’ve heard the
high-quality, realistic sound,
you’ll see why so many high-
end consumer-interface prod-
ucts use Oki voice chips. Our
proprietary ADPCM algorithm
provides better than FM signal-
to-noise ratio, making them
ideal for sophisticated applica-
tions like PCs, home and car
security systems, point-of-sale
advertising, training tools,
medical readouts, and more.
Plus these chips are easy
to work with and more cost-
effective than ever. On-chip

features such as a low pass filter
and 12-bit D/A reduce costly
design time and IC count, yet
increase system reliability.
Choose from a range of devices:
Synthesizers with 5- to 40-sec-
ond message options, ROMless
and OTP-based development
chips, a pitch control device,
and a solid-state recorder.

We also offer demo boards
and our ASE88 —a low-cost
development system with
IBM® PC AT™-based board and
software for easy editing and
waveform display.

Hearing is believing. Call
1-800-OKI-6388 for samples.
See how easy and cost-effective
it is to design RealVoice sound
features into your system —
it’s quality that speaks for itself.

IBM is a registered trademark of
International Business Machines. RealVoice
is a trademark of Oki Semiconductor.

IBM PC AT is a registered trademark of IBM.

Transforming technology into customer solutions
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Oki’s RealVoice™ Speech Synthesis Family

Part Number Description

MSM6295 4-channel speech synthesizer

MSM6322 Pitch control IC

MSM6372 Speech synthesizer with 128K ROM, 5 secs

MSM6373 Speech synthesizer with 256K ROM, 10 secs = OK I

MSM6374 Speech synthesizer with 512K ROM, 20 secs = :

MSM6375 Speech synthesizer with 1M ROM, 40 secs = Semlconductor
MSM6376 Evaluation chip for MSM6372/73/74/75 '

MSM6378 Speech synthesizer with 256K OTP ROM

- = CA Irvine 714/752-1843, Tarzana 818/774-9091, San Jose 408/244-9666 FL Boca Raton 407/394-6099
MSM6388 Solid-state recorder/1M serial register I/F GA Norcross 404/448-7111 1L Rolling Meadows 708/870-1400 MA Stoneham 617/279-0293 MI Livonia 313/464-7200
NG Morrisville 919/469-2395 NY Poughkeepsie 914/473-8044 PA Horsham 215/674-9511 TX Richardson 214/690-6868

CIRCLE NO. 5




NEWS BRIEFS NEWS BRIEFS NEWS BRIEFS NEWS BRIEF

JESSI SRAM
development suspended

The Joint European Submicron
Silicon Initiative (JESSI) suffered
a setback last month when finan-
cially troubled Philips (Eindhoven,
The Netherlands)—the number
one European semiconductor
maker—withdrew from its role as
next-generation SRAM technology
developer under JESSI. Since
Philips was pursuing that technol-
ogy alone under JESSI, the
European Community is hopeful
that its only other SRAM maker,
SGS-Thomson (Agrate, Italy and
Paris, France), will apply for funds
to continue the key JESSI develop-
ment goal. SGS-Thomson is
developing EPROM technology
under another JESSI program.

Pursuing its own JESSI objec-
tive, Siemens (Munich, Germany)
continues 64-Mbit DRAM develop-
ment with cooperation from IBM
(Armonk, NY), a DRAM client of
Siemens. Joint development of a
0.5-um process technology has
been under way at IBM’s Ad-
vanced Semiconductor Technology
Center in East Fishkill, NY, for
several months.

Development costs have been
estimated by JESSI at roughly
$450 million. But with at least 80
percent of the world merchant
supply of advanced memories com-
ing from Asia, neither Europe nor
the United States figures it can af-
ford not to develop a world-stan-
dard 64-Mbit chip. Both Siemens
and IBM will market the giant
DRAM, expected to be available in
1995.

Vitesse foresees
1M GaAs transistors

Long-time gallium-arsenide
proponent Vitesse (Camarillo, CA)
claims that it has finally broken
through one of the barriers that
has restrained the use of GaAs
digital ICs: limited density. With a
new process said to be simply a
shrink of its existing H-GaAs II
technology to 0.6 um, the vendor
says that it can reach densities of
1 million transistors and operating
speeds of 1 GHz. This would put
most existing microprocessors and
many medium-sized memory

— Barbara Tuck

devices within the reach of GaAs
for the first time, making it pos-
sible to contemplate all-GaAs
workstation CPU boards, for
example.

Vitesse says reliability should
be excellent because the new
process uses the same four-metal,
self-aligned gate configuration as
its existing process. The company
points out that compared with the
complexity of most ECL and Bi-
CMOS processes, its own 13-mask-
layer process is simple. Yet even
as its technology begins to vali-
date its current claims, GaAs still
seems to suffer from the hype with
which it was announced several
years ago. — Ron Wilson

Group claims PCB
design breakthrough

A research team at the University
of California (Berkeley, CA) has
stumbled upon a polymer film that
it claims could revolutionize the
printed circuit board manufactur-
ing process. The newly discovered
method uses a type of photoresis-
tant polymer called arylated poly
p-phenylene. The method lets
electrical circuits be directly
printed in one step instead of the
current multistep process. When a
negative image of a circuit pattern
is placed over a board made of this
material and then is exposed to
light, the exposed regions of film
become conductors, while the unex-
posed regions act as insulators.
Specialists in the field of board
design are taking a wait-and-see
attitude toward the film’s perfor-
mance before judging its impor-
tance. Questions regarding the
conductivity of the polymer, as
well as how fine a pitch it can at-
tain, must be answered before the
process gains industry acceptance.
— Mike Donlin

IBM/Metaphore pact
aims to develop
operating system link

Patriot Partners, a new joint ven-
ture launched by IBM (Armonk,
NY) and Metaphore (Mountain
View, CA), is aimed at developing
a software technology that would
let an application developer write

an application once—to the new in-
terface—and then be able to run it
on different operating systems.
The new software would act as an
intermediary between applications
and DOS, 0OS/2 and Unix, a func-
tion that could probably be done
without incurring much overhead
on the newer 32-bit CISC and
RISC workstations.

The move is seen by many as a
way for IBM to reduce its depend-
ence on Microsoft (Redmond, WA)
and a way of working out its pique
with Microsoft over the delays in
delivering OS/2. The delay has
aroused suspicions in IBM that,
since the introduction of Windows
3.0, Microsoft may be hedging on
its pledge that OS/2 would be the
operating system of the future for
advanced workstations.

— Tom Williams

Zilog buys into
RISC in Germany

Zilog (Campbell, CA), a company
that hasn’t exactly been known as
an architectural giant since the
disappointing showing of the
Z8000 nearly a decade ago, is stak-
ing out new territory in 32-bit
CPU land. Rather than attempt
yet another architecture launch on
its own—remember the Z80,000,
anyone?—the company has pur-
chased the rights to a very com-
pact, extremely fast RISC core
from Hyperstone Electronics
GMBH (Konstanz, West Germany).
The Hyperstone core, developed
by Hyperstone president Otto
Mueller, should exactly meet
Zilog’s needs for high-end pro-
cessing. The device is said to
crank out 33,000 Dhrystones at 25
MHz and to require only 64,000
mils® for implementation. Such
compact speed will be a tre-
mendous asset as Zilog moves its
already widely used communica-
tions and control products into
new performance ranges. The
Hyperstone architecture abandons
the RISC gospel of fixed-length in-
structions, relying on many 16-bit
instruction codes to reduce pro-
gram size. This also should be a
big plus for embedded applica-
tions. — Ron Wilson

Continued on page 10
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A One-Sided Comparison Between
Synergy's SBCs and All the Others.

Speed

At up to 50 MHz and
20,000+ Dhrystones,
Synergy VME and Multi-
bus I 68030 SBCs are the
undisputed speed leaders.
Performance like this can
only be matched by the E
newest RISC processors, but our SBCs are available
now—with no software compatibility problems.

Process math at up to 30 MFlops with our optional
floating point coprocessors, or, for memory intensive
applications, add up to 32M bytes of DRAM and/or up
to 2M bytes of zero wait-state SRAM.

If you have the need for speed, you need to call
Synergy.

|

Application Matching

&l Write your own 1/0O
ticket! We have an e -
unbeatable list of fea-
tures and options to MA“.A e
exactly match A ENSB e
whatever I/0 gﬁéﬁféfél

requirements your
project needs. Real
I/0 choices, with
advanced intel-
ligence, including
Ethernet, X.25, SCSI and more than a dozen others are
immediately available off the shelf—and if you don’t find
exactly what you need, we design to order with unbeata-
bly low NREs and fast turnaround.

If you're still looking for an SBC that’s a perfect match,
you need to call Synergy.

eoocoO®®

)

28

PO R e

:::M;

Proven
Support

In the past four years,
we've shipped thousands of
Multibus I and VME SBCs
to Fortune 500 companies
and they keep coming back
to us with their new proj-
ects. That's because of our top-flight engineering
assistance, our on-time delivery and near perfect
reliability record. A record we think is so good, we've
introduced an extended 3-Year SBC Warranty.

If you need a Multibus or VME manufacturer you can
count on, you need to call Synergy.

CIRCLE NO. 6

J/YNERGY

microsystems

Call now at (619) 753-2191. We can FAX you the facts today!

Synergy Microsystems, Inc., 179 Calle Magdalena, Encinitas, CA 92024 (619) 753-2191 FAX: 619-753-0903
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Continued from page 8

HP tosses hat out
of EDA tool ring

The electronic design division of
Hewlett-Packard (Fort Collins,
CO) will phase out its involvement
in the electronic CAD/CAE market
and will refocus its efforts on
mechanical CAD/CAE and data-
management tools. HP’s acquisi-
tion of Apollo Computer (Chelms-
ford, MA) was part of the reason
given for the tool phaseout. With
Apollo’s existing presence as an
electronic design platform, par-
ticularly in conjunction with tools
from Mentor Graphics (Beaverton,
OR), HP found itself competing
with potential customers.

The company assures current
users of the electronic design tools
that HP will continue to support
them for at least another five
years—news that will surely bring
a sigh of relief from designers in
Japan, where HP has at least a
thousand seats.

Embedded ASIC test
gathers momentum

CrossCheck Technology (San Jose,
CA) and Credence Systems
(Fremont, CA) recently have
signed an agreement to jointly
develop and market an interface
linking Credence’s digital VLSI
test systems ‘with CrossCheck’s fu-
ture ASIC diagnostic software
products. The interface will let
users access the internal device
nodes provided by the embedded
CrossCheck test structures for
analysis and debug operations.
The pact gives CrossCheck its first
partner in the automatic test
arena, while positioning Credence
as the only ASIC tester vendor to
have ready access to the on-chip
test structures unveiled by Cross-
Check last year.

At the International Test Confer-
ence (Washington, DC) in Septem-
ber, the two companies
demonstrated joint technological
capabilities using a simple inter-
face to let the CrossCheck test
electronics obtain data from an

— Mike Donlin

| pretty much run out of gas with

ASIC connected to a Credence sys- ‘
tem. The test was conducted on a
28,000-gate device from LSI Logic
(Milpitas, CA) using a Credence
ASIX-2 tester. LSI Logic was
CrossCheck’s first technology li-
censee and is a user of Credence
VLSI testers worldwide.

— Mike Donlin

Futurebus+ to take
back seat to VME6G4
at Buscon

Futurebus+ has been so much in
the media recently that it’s hard
to remember there are other
buses. But at Buscon/90-East,
Futurebus+ may take a back seat
to some of the more conventional
buses. VMEbus manufacturers
have been looking to Futurebus+
as a next step in the progression
of bus performance. “VMEbus has

this generation’s processor, the
68040,” said Fred Rehhausser,
director of marketing at Force
Computers (Campbell, CA).

But a reality check on Future-
bus+ indicates that real-world im-
plementation—and a core infra-
structure of vendors and sup-
pliers—may be a bit farther off
than at first anticipated. While it
was expected that the rush of such
giants as Digital Equipment Corp
into the Futurebus+ world would
have semiconductor makers secram-
bling to develop and make stand-
ard interface and controller chips,
the giants have elected to use cus-
tom ASICs for the current genera-
tion. Semiconductor makers
appear to have slowed activity
until the specification and profiles
settle down and a solid market
emerges.

In the meantime, it looks as if
previously unheralded VME64 will
take up the slack. Force will be
developing some VMEG64 products
early next year, and between 10
and 15 VMEG64 boards will be
shown at the upcoming Buscon.
Though VME64 may not offer the
magic of Futurebus+, it does pro-
vide the outspoken Futurebus+ ad- |
vocates with a face-saving
alternative. — Warren Andrews

| Eckford.

Buscon to see
strong showing
of STD 32 products

Although STD 32 has been raising
eyebrows for almost a year since
its introduction at Buscon/89-East,
vendors haven’t had anything to
show—until now. Jim Eckford,
director of marketing at Ziatech
(San Luis Obispo, CA), reported
that at Buscon/90-East, at least
nine STD 32 products will be on
display from three vendors.

Versalogic (Eugene, OR) will
parade the industry’s first-ever 16-
bit peripheral, a high-performance
analog-to-digital card capable of
spitting out full 16-bit words. Tech-
nology 80 (Minneapolis, MN),
another Task Group 32 member,
will introduce a high-performance
motion controller taking advan-
tage of the extra interrupt capabil-
ity borrowed from the EISA
specification.

The first STD 32 CPU to hit the
street will be Ziatech’s 286-like
multibus master, including the
EISA bus-master protocols.
Eckford wouldn’t say too much
about the card, aside from indi-

| cating that it would include the

company’s digital I/O ASIC. Zi-
atech will also show a 16-bit digi-
tal I/0O card, a bus arbitration
board for slot 0, a full-blown 16-

| bit Arcnet card (making it the

fastest STD communications
card), and a variety of backplanes
and cabinets.

And while the STD 32 accom-
plishments look good so far, it’s
just the tip of the iceberg, accord-
ing to Eckford. The first full 32-bit
CPU will be a 960-based board—
“Unless we're eclipsed by another
manufacturer with a 386 or 486
machine,” he said. He claimed the
board is under development but
wouldn’t give any details on the
product or when it can be ex-
pected. The company is also work-
ing on a STD 32 interface/-
controller ASIC intended to make
STD 32 easier to use, according to
— Warren Andrews
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For your “must-win” defense and aerospace programs,
put the world’s leading supplier of MIL-SPEC VMEbus
systems on your team. Ready-to-run VMEbus systems
from DY 4 are selected overwhelmingly by system
integrators for aerospace and defense programs
world-wide.

DY 4 provides performance, reliability and cost-
effectiveness through integration of a full range of
open-system VMEbus products and services to
military, ruggedized and commercial standards.

DY 4’s system solutions incorporate non-developmental
item (NDI) products from the broadest product line in

Customer First,

Quality Always

DY 4 Systems Inc.

21 Fitzgerald Road, Nepean, Ontario K2H 9H4 Tel: (613)596-9911 Fax: (613)596-0574

the business - CPUs... memories... communications
controllers... analog I/0... high-performance graphics
engines... chassis... Ada* foundation software and
built-in-test (BIT) diagnostics.

DY 4 provides a comprehensive quality program to
MIL-Q-9858A and fully compliant configuration
management to MIL-STD-483; design procedures
conform to MIL-STD-1521 with manufacturing
according to MIL-1-48604 (quality control) and
soldering to MIL-STD-2000 in an ESD-controlled
environment.

Campbell, CA
Tel: (408) 377-9822
Fax: (408) 377-4725

Nashua, NH
Tel: (603)595-2400
Fax: (603)595-4343

Hanmel, Denmark
Tel: +45-86-963624
Fax: +45-86-962575

Pennant Hills, Australia
Tel: +61-2-484-6314
Fax: +61-2-875-1665

*Ada is a trademark of the United States Department of Defense
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§ EDITORIAL

Managed markets
and managed trade
are what everyone

really believes in
and practices.

John C. Miklosz
Associate Publisher/
Editor-in-Chief

Stop worshiping
a free market

This may sound like heresy, but the concepts, theories and prin-
ciples—call them what you will—of free markets and free trade
aren’t gospel. The adherence to free markets and free trade isn’t
decreed by the Bible, the Torah, the Koran or the writings of Con-
fucius. That’s a good thing, too, because there’s certainly no gov-
ernment, and probably very few individuals, that believe in totally
free markets or totally free trade. Not the United States, not
Great Britain, not Germany, not France, not Brazil and not Japan.

What’s more, no one has ever demonstrated that a completely
free market economy or unrestriced free trade provides either a
maximum in benefits or an optimum mix of benefits—low prices,
good jobs, growth, stability, a strong economy—for individual citi-
zens and their countries over the long term.

Recent events in the Middle East have only served to under-
score this reality. There has never been, at least within recent
memory, a “free” market in oil. For some time now, the price of oil
has been determined by OPEC, with one of its goals to keep the in-
dustrialized nations—in particular, the United States—from devel-
oping alternative sources. Because we've been foolish enough to
slavishly apply free market principles to oil for the last 15 years,
we did precisly what the Middle Eastern oil producers wanted.

We never supported the development of alternative energy
sources or conservation, nor did we pursue the development of
fuel-efficient automobiles because in a “free market” the costs
couldn’t be justified. As a result, we’re now going to pay dearly for
putting free market principles on an altar. The cost of this most re-
cent oil crisis, in terms of lost production and economic growth,
has so far been estimated in the trillions of dollars; how many tril-
lions will depend on how high the price of oil goes and how long it
stays there.

The time has long since past for our representatives in govern-
ment, industry, finance and academia to stop worshiping free mar-
ket and free trade principles as if they had been handed down
from God, and to look instead to rationally managed markets and
trade. Managed markets and managed trade, whether it be in oil,
ICs, computers, airplanes or tobacco, are what everyone really be-
lieves in and practices, regardless of the proselytizing for a free
market religion.
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“THEY LAUGHED WHEN WE PLUGGE
APCINOUR VME SYSTEM...

“The pressure was on. Shorten our design cycle. There is a wealth of development tools
Cut our software costs. Deliver the “gee-whiz” features available to shorten design time. No wonder the PC is
customers wanted. But the old solutions weren’t the world’s most popular software development
working. We needed a new approach. host. And PC-based
We looked to the PC. Others looked .. networking is light-years
at us like we were nuts. They R ] @ 2head. PC versatility

is unmatched.

We can give customers what
¥ they want, right now. More
options. Proven features.
Everybody knows how

to use the PC, our own team
and our customers. And it’s
a sure bet that future appli-
cation programs, languages
and OS standards will run
onit. PC horsepower

is up there. The new
Embedded 386 and 486
PCs have more than

enough power to

handle our mix of user
interface and control
functions. We got the best
of both worlds. Plugging a
RadiSys Embedded PC directly
into the VMEbus gave us the

sent memos. ‘The PC

is not a real computer. ...'Not
enough horsepower’ ... Just

a pretty user interface’
...'It can’t survive
that environment.’
But the PC

is going

places. Over

40 million are

in use; 4 million

in industrial
environments.
Another 1.4 million
are expected on the plant
floor this year. From
the moment we plugged in a
RadiSys Embedded PC, we
understood why. Software
for PCs is abundant and
inexpensive. We had two dozen

software houses fiercely competing s ® . full performance, ruggedness and
to sell us high quality, man-machine @ B reliability of the VME form factor, plus all the
interface software. Why should we reinvent PCs software advantages. You know the rest
the wheel? For multi-tasking operating systems, of the story. That Embedded PC has the
we could choose from Windows 3.0, OS/2, UNIX, whole company laughing.
VRTX — all with integrated VMEbus support from RadiSys. All the way to the bank.”

NDOWS OF OFFORTUNITY ) ol ™

OeeN Ntw:'“ EMRBEDDED s

The Inside Advantage

19545 NW Von Neumann Dr.
Beaverton, OR 97006 USA
(800) 950-0044

(503) 690-1229

Fax (503) 690-1228

Join the party! Call RadiSys at
800/950-0044 (fax requests:
503/690-1228) for a catalog of
Embedded PC Products and brochure
“Open New Windows of Opportunity With
Embedded PCs.”

Copyright ©1990 RadiSys Corporation, Inc. All rights reserved. EPC is a registered trademark and RadiSys is a trademark of RadiSys Corporation. Windows 3.0 is a trademark
of Microsoft Corporation. OS/2 is a trademark of International Business Machines Corporation. UNIX is a registered trademark of AT&T. VRTX is a registered trademark of
Ready Systems, Inc. 386 and 486 are trademarks of Intel Corporation
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The IBM RISC System/

Designing on any other workstation

N\

Whatever you're creating, you'll sail into a whole
new age with any of the four POW ERstations in the
RISC System/6000
family. Because
POWER (Perform-
ance Optimization
With Enhanced RISC)
processing can give
you performance
you’ve probably only
dreamed about:

/

1]

up to four instructions per machine cycle, 42 MIPS
and 13 MFLOPS. Suddenly, complex designs don’t
take eons anymore.

The four RISC System/6000 POW ERstations
feature a range of graphics processors from grayscale
to Supergraphics to satisfy any graphics demand.

Great news for Power Seekers working on animation,
scientific visualization, medical imaging and engi-
neering solutions like CADAM? CAEDS™ and CATIA™
And for electrical design automation, theres IBM’s

all new CBDS™ and an arsenal of over 60 EDA appli-

IBM is a registered trademark and RISC System/6000 and CAEDS are trademarks of International Business Machines Corporation. CADAM is a trademark of CADAM INC. CATIA is a

trademark of Dassault Systémes. CBDS is a trademark of Bell Northern Research Corporation
HAGAR THE HORRIBLE Character(s) © 1990 King Features Syndicate, Inc. © IBM Corp. 1990, all rights reserved




6000 family

will seem downright primitive.

cations from more than a dozen vendors.

With every POWERstation, you can get an almost
unimaginable palette of 16 million colors, which gives
you 3D images so realistic, they fairly leap off the

screen,with su per sharp resolution of 1,280x1,024 pixels.

And when it time to call in the heavy artillery, the
POWERstation 730 draws nearly one million 3D vec-
tors per second. Like all POWERstations, it can come
complete with its own graphics processor, freeing the
POWER processor to rapidly create and analyze your
designs. All at prices that won’t sink anybody’s budget.

For the Power Seeker.

So if you're tired of paddling upstream with
yesterday’s performance, call your IBM marketing
representative or
Business Partner to
find out more about
the RISC System/6000
family. For literature,
call 1 800 IBM-6676,
ext. 991.

Civilization never
looked so good. ¥
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PLD designers using SCHEMA'’s
winning design tools

SCHEMA III schematic capture $495
¥ EDIF 2.0
g@é ADF format
Q\‘ Intel iPLSII" interface option
¥ XILINX XACT interface option
SCHEMA /PGA XILINX Simulator

<¥ only $1995
<¥ Series 2000
Series 3000

SCHEMA PLD $495

éﬁé PLD design & selection
g@@ 5 minimization options

s
\% only $595 t

¥ 4 socket SET/GANG

VARIX PROGRAMMERS

FREE DEMO DISKS

FREE 1-800 Support * 30 Day Money Back Guarantee

1-800-553-9119

*Intel iPLSII is a registered trademark for Intel
*XILINX XACT is a registered trademark for XILINX

£2 OMATION
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CONFERENCES

October 15-18

Buscon/90-East

Royal Plaza Trade Center, Marlborough, MA.
This conference for bus board and systems- - BUSCON--
level technology will highlight issues and ap- ~ ——
plications for embedded systems programming, VME, Multi-
bus II, PC bus platforms, emerging architectures and military
applications. Buscon will include over 200 exhibitors. Informa-
tion: Conference Management Corp, 200 Connecticut Ave,
Norwalk, CT 06856 (203) 852-0500. Circle 360
November 6-9

Software Development "90-Fall

Omni Parker House, Boston, MA. The con-
ference will offer an exhibition as well as more
than 60 lectures and workshops in four areas:

object-oriented programming, management, design
methodologies and C. An optional one-day seminar on team-
work will be presented by Larry Constantine, focusing on how
to build, organize and manage effective project teams. Infor-
mation: Software Development Seminars, 500 Howard St, San

Francisco, CA 94105 (415) 995-2472. Circle 361

November 6-10
Electronica 90

Munich Trade Fair Centre, Munich, West Ger-
many. The International Trade Fair for Com-
ponents and Assemblies in Electronics will
feature exhibits in electronic components, electromechanical
products and quality assurance and development equipment.
Related events include conferences focusing on
microelectronic sensors and on the use of semiconductor
technologies in switching and regulating applications. Infor-
mation: Kallman Associates, 5 Maple Ct, Ridgewood, NJ 07450
4431 (201) 652-7070. Circle 362

November 12-16
Comdex/Fall "90

Las Vegas, NV, nine locations. The 12th Com-
dex conference and trade show will feature °
more than 1,800 exhibitors and is targeted at
computer distribution professionals, including volume
resellers of small computers, peripherals, software and acces-
sories. Ten tracks will encompass over 48 sessions on topics
including portable computing, imaging systems, buyer/seller
issues, communications, multimedia and industry perspec-
tives. Information: The Interface Group, 300 First Ave, Need-
ham, MA 02194 (617) 449-6600. Circle 363
November 13-15

Wescon

Anaheim Convention Center, Anaheim, CA.
This year’s conference will offer 36 technical
sessions, 22 tutorials, a panel discussing world
engineering issues, a professional development panel, a tech-
nology initiatives panel and over 1,000 exhibits, including one
demonstrating the state of the art in PC-based design tools.
Information: Electronic Conventions Management, 8110 Air-
port Blvd, Los Angeles, CA 90045 (800) 877-2668. Circle 364




When youte the first and fastest,
what do you do for an encore?

Whatever it is, it

advanced event system for easier network support to maximize your

better be good. o -\ tracing and debugging  investment in workstations and PCs.
After all, our of complex 32-bit Plus installation, training and appli-
EL 3200 was the first designs. Support for the  cation assistance to help you finish
68020/030 develop- memory management your designs faster.
ment system with unit, floating point, cache For a free dem- )|
33 MHz speed. — burst and synchronous onstration, call l ,h"m
So, while others were just getting cycles. And a graphical Telemarketing at :
into the act, Applied Microsystems interface to set breakpoints more ~ 1-800-343-3659 (in Applled
upped the ante. quickly and a powerful macro lan- WA, 206-882-2000). MinOSYStemS
We made the EL 3200 a more guage to simplify lengthy routines. Because folks, :
powerful performer. So you get an All this comes with full Ethernet  its show time. Corporatl()n

© 1990 Applied Microsystems Corporation, PO. Box 97002, Redmond, WA 98073-9702 USA. Al rights reserved. AMC-17. Other names indicated by ® are registered trademarks of their respective holders. For the name
of your nearest distributor in Europe, call 44-(0)-296-625462. Europe Fax 44-296-623460. Or contact Applied Microsystems Corporation, Ltd., Chiltern Court, HJ('E Street, Wendover, Aylesbury, Bucks, HP22 6EP,
England. In Japan, call 03-493-0770. Japan Fax 03-493-7270. Or contact Applied Microsystems Japan, Ltd., Nihon Seimei, Nishi-Gotanda Building, 7-24-5 Nishi-Gotanda, Shinagawa-KU, Tokyo T141, Japan.
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CHANGE.

FOR THOSE WHO KNOW THE WORLD IS HEADED FOR
HIGH PERFORMANCE, MORE POWER TO YOU.

If you're among the leading-edge
designers on a power trip to the >
future, consider this. Motorola’s
Microcontroller Division just E%
cut your travel costs with an offer
too good to miss:

Act between September 4 and October 12,
and you can get a computer-based learning
program and a development kit for our 32-bit
microcontrollers for just $332. Plus, you could win
a supercharged Macintosh® Ilfx.*

This offer is the perfect way to learn about
Motorola’s 68332. The one microcontroller that
delivers the 32-bit performance and integration
you will need to be competitive in tomorrow’s
world. And it’s available from Motorola today.

THE 68332. A BIG PART OF
THE FUTURE.

The 68332 is simply the world’s most pow-
erful microcontroller. It contains a full 32-bit
HCMOS CPU surrounded by smart, modular
on-chip peripherals, including a RISC-based
Time Processor Unit.

The 68332 is backed by the unsurpassed 32-bit
software base of our 68000 microprocessors. And
its modular architecture will keep your product
designs evolving right along with our expanding
portfolio of microcontroller peripherals.

K  BIG NEWS. NEW LOW COST.
K. Thanks to Motorola’s aggressive
production ramps, the price of
g power will be less than you might
expect. To find out just how low
prices will be by the time your applica-
tions reach volume production, check
with your Motorola representative.

BIGGER NEWS. FOR JUST $332,
YOU CAN EXPLORE THE WORLD
OF 32-BIT TODAY.

No matter where you are on your move
toward higher performance, our 32-bit learn-
ing tools can be invaluable.

If you're at the 16 /32-bit decision point, use
them as a basis for immediate comparison. Or
use them to prepare for future migration when
you're ready to step up to 32-bit performance.
(As you make your move up, be sure to mail in
the attached coupon for details on our soon-to-
be-announced compatible 16-bit Family.)

START OUT SMALL. END UP
WITH BIG RESULTS.
This $332 introductory offer, available only
through your Motorola distributor, includes our
$32 68332CLP computer-based learning



OMALL
CHANGE.

FOR THOSE WHO WANT TO KNOW MORE,
OUR 32-BIT LEARNING TOOLS ARE NOW JUST $332.

program. As well as the
$300 68332KIT.

The 68332CLP learn-
ing program alone is
the equivalent of a full-
day instructional semi-
nar. It features a MS-DOS® pro-
grammed learning disk and a complete set of
manuals that teach you how to design the
68332 into your next system.

The 68332KIT development package has
everything you need to learn hands-on opera-
tion of the 68332, including a Business Card
Computer (BCC). With a surface mount 68332,
128K bytes of EPROM, 64K bytes of RAM, and
a RS232 port, the BCC provides stand-alone
evaluation of the 68332 on a board the size of a
business card.

The 68332KIT also features a Platform
Board for mounting the BCC in expanded
development operations. As well as assembler
software. And a variety of support literature.

Perform the exercise included in your
68332KIT or 68332CLP and send us your com-
pleted entry form by December 31, 1990. If you
performed the exercise correctly, you become
eligible for a drawing to win one of five Mac
IIfxs. (The Mac IIfx can be awarded to you,
your company, or your favorite charity.)

HURRY. WHILE THE

ENDLESS, THIS
OFFER ISNOT.

Our $332 special offer
is the perfect chance to
consider making a big change in power and per-
formance for small change. To order, call your
Motorola distributor today.

But hurry. Quantities are limited.** And this
great price is good only through October 12.

All prices are manufacturer’s suggested retail price.

*No purchase necessary. For entry details, write: Motorola, Inc., Dept. OE39,
332 Promo, 6501 William Cannon Drive West, Austin, Texas 78735-8598

**While supplies last. Limit 3 per customer.

Macintosh is a registered trademark of Apple Computer, Inc.

MS-DOS is a registered trademark of Microsoft Corporation.

To receive a Technical Data Sheet for the 68332, plus news
on our other 68300 Family products and our upcoming
16-bit high performance products, please complete and
return this coupon to:
Motorola, Inc.

P.O. Box 1466

Austin, Texas 78767

Name
Company
Title
Address
City
State

CD10/1/90

THE PATHWAY TO PERFORMANCE.
@ MOTOROLA

© 1990 Motorola, Inc.
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VAC068

ViCD68

THREE NAMES
ARE STAGKING
UP BIG IN THE
BUS BUSINESS.

If you're designing for bus systems, you
should know these names. VIC, VAC, and
ACL are IC building blocks that can drive
your system to maximum perform-
ance levels.

The VIC068 brings real plug-and-
play compatibility to the VME world. It’s
a complete VMEbus Interface Con-
troller on a single chip. Developed with
a consortium of VMEbus International ‘
Trade Association (VITA) member firms,
it's fast becoming the standard for VME
developers, worldwide.

Since it's a single-chip solution, the VIC068
gives VME designers more board space for other
features. And, it guarantees compatibility for
boards from different suppliers.

The VAC068 is a VMEbus Address Controller,
designed as a complementary chip to the VIC. It
provides address counters and the necessary
hand-shaking signals for block transfers. It also
provides memory address decoding and, like the
VIC chip, is highly programmable. The VAC068
truly raises the level of integration for high-per-
formance systems.

VTC Incorporated

Hard-Driving Bus Solutions™

FCT/ACT

The VIC-VAC architecture provides a complete
master interface, with unrestricted memory
access to and from the VMEbus. Both chips
are packaged in a 144-pin plastic or
ceramic PGA.

The VIC and VAC chips drive the bus
directly, using the patented output

drivers from VTC’s ACL (Advanced
CMOS Logic) family. Our ACL parts —
both FCT and ACT — have up to 64mA drive,

making them ideal for any high-performance
bus system. And, with significantly less ground
bounce than competitive products, our FCT
gives you better system performance.

VIC, VAC, and ACL are available in commercial
and military versions.

And, these three names are just the beginning.
There’s more to come in the “total VTC bus solu-
tion.” So, get on board! And start driving your
system to the maximum.

IN U.S.A., CALL 1-800-VTC-CMOS
(612-851-5200/Fax 612-851-5199/Telex 857113)
France: 01-42042925

Italy: 02-61290521

Netherlands: 20-5495969

Spain: 01-5344000

Sweden: 08-979020

U.K.: 0732-741841

W. Germany: 8071-2722
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Jom Beaver

ONVME/

Futurebus

dominant 32-bit bus architecture for open sys-

tems and is used in many diverse applications.
Its uses range from low-end single-user and indus-
trial-control systems to complex multicrated scientific
data-collection and artificial-reality systems. Its ac-
ceptance in the market has resulted in the 200-mem-
ber VFEA International Trade Association, a model
in the microcomputer industry. There are also numer-
ous VME user groups throughout the world.

In the past three years, the VME industry has been
actively and openly revising and enhancing the VME
architecture through VITA. The most visible and
talked-about aspect of this activity has been the adop-
tion of Futurebus+ as the high-end multiprocessor
interconnect that coexists with VME in a dual-bus
architecture.

This strategy has raised the question many times
in the past three years, “Why was the introduction of
VFEA (VME Futurebus Extended Architecture) nec-
essary, and will this mean the end of VME?”

The reasons given for the introduction of VFEA are
most often based on technology: it was prompted by
the introduction of RISC microprocessors, increased
execution rates, extensive use of cache, multipro-
cessing Unix and the need for fault-tolerant systems.
All these reasons are certainly valid, and the new
technologies do indeed require major enhancements
to the open systems architecture.

S ince its introduction, VME has become the pre-

 The system hierarchy

To answer the question from a different angle, let’s
look at the major ingredients in a system hierarchy.
One can identify layers that have very distinct char-
acteristics. To be most useful, each layer must be able
to absorb multiple generations of the layers immedi-
ately below. We would like to manipulate information
such as a database, for example, that has been accu-
mulated over many years, and to do so with different
applications (word processors, spreadsheets, data-
base managers), regardless of the underlying operat-
ing system and independently of the hardware archi-
tecture (single or multiple processor, bus- or network-
based) or the specific technology used (such as RISC

or CISC). This is the challenge facing our industry.

The first layer in the system hierarchy contains the
base technologies used to build computer systems—
components such as microprocessors, memory chips
and mass storage devices. As time goes by, the life
cycles of these base technologies get ever shorter. For
example, Motorola introduced the first 16-bit 68000
in 1979. Five years later, the first 32-bit microproces-
sor, the MC68020, was introduced. Three years after
that, Motorola introduced the MC68030, the first
microprocessor to use the Harvard architecture. In
quick succession to the MC68030 were the MC88100
RISC, in 1988, and the MC68040 CISC, in 1990.

In the face of such quick and revolutionary ad-
vances in base technologies, how can users determine
which is the right solution to address their needs—not
only today, but tomorrow? Will the “advanced” system
they bought today be obsolete in two years? Can
anything be done to ensure that the investment made
in today’s technology will be preserved tomorrow
when the next wave of technology hits?

The industry’s challenge will be to guarantee cus-
tomer satisfaction and ensure that the life expectancy
of the next layer—hardware—is increased. This layer
contains the hardware components and subassem-
blies that make up a computer system. Typical com-
ponents in this layer would be processor boards,
memory boards, peripheral controllers and mass-
storage subsystems.

The 1970s, viewed as the decade of the proprietary
system, did not promote the life expectancy of system
architectures. The majority of computer systems sold
were based on proprietary architectures. Once a sys-
tem was bought, the only way to enhance its capabil-
ities was to acquire additional proprietary components
from a single vendor. The introduction of more capable
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or faster technology usually meant discarding the old
equipment and purchasing a new, more advanced
system. The numerous examples of this scenario
range from mainframes to minicomputers. Generally,
proprietary systems have very limited scalability and
don’t preserve the user’s investment.

In the early 1980s, the concept of open systems was
conceived to solve the problems associated with pro-
prietary systems. It has since become a major require-
ment of users worldwide. Initial developments that
responded to this need were in the area of industry-
wide standard bus technology. One of the most impor-
tant requirements of these buses is that they be
forward-looking—able to absorb new technologies as
they became available.

When VMEbus was introduced in 1981, for exam-
ple, its capabilities exceeded those required to support
the available microcomputer technology. The first
revision of VM Ebus already supported the 32-bit data
and address buses, while current microprocessor tech-
nology was just evolving from an 8- to a 16-bit data bus
and from a 16- to a 24-bit address bus. At a time when
microcomputer systems required
single-digit data-transfer rates,
the VMEbus could deliver a
throughput of over 30 Mbytes/s.

As a result of these capabilities,
VMEDbus was ideally positioned to
absorb 32-bit technology when the
MC68020 was introduced in 1984.
Indeed, the introduction of that
technology has caused explosive
growth in the design wins of VME-
bus. A major reason for that suc-
cess is VMEDbus’ ability to absorb
multiple generations of technology
offered by different vendors at dif-
ferent times, allowing existing equipment to be saved.

This “technology independence” was a guiding light
in the development of VFEA, and it will indeed
lengthen the life expectancy of the base hardware. As
with VMEbus, the data-transfer and addressing ca-
pabilities of Futurebus+ far exceed the requirements
of today’s technology. In addition, the hierarchical
nature of the VFEA—that is, the ability of multiple
VMEbus and Futurebus+ subsystems to coexist and
interoperate in a system environment—ensures that
customers’ hardware investments are preserved.

0 Move toward standards

But perhaps more important than the absorption of
emerging technologies is the ability to enhance capa-
bilities within a standard environment. This estab-
lishes a platform with the necessary long-term stabil-
ity to increase the life expectancy of successive
generations of the next layer—the operating system.

The third layer in the hierarchy of a computer, the
operating system, is significantly more expensive to
develop and maintain. It’s the part of the system that
interfaces to the hardware layer below and offers
services to the applications layer above. By studying
the history of operating systems, one can identify a
definite move toward standards.

Initially, users were satisfied with proprietary op-
erating systems such as Digital Equipment Corp’s
VMS and IBM’s MVS. But they were again at the

One of the most important
requirements of these buses
is that they be forward-
looking—able to absorb
new technologies as they
become available.

mercy of a single source for all their computing needs.
This held true for hardware and associated technol-
ogy as well as for application software.

In the late 1980s, that trend began to change as the
user community started to require compliance to
standards for the systems they chose. As a result, the
computer industry has actively pursued the stan-
dardization of Unix via formal activities within both
the industry and the IEEE. Even vendors who have
been the strongholds of proprietary solutions are
actively participating in these activities and offering
standards-based solutions.

B The challenges ahead

Various projects are under way to address users’needs
for standardization. Unix International is aggres-
sively establishing standards for both the Driver
Device Interface and Driver Kernel Interface. VITA
is drafting the Bridge Specification so that it offers a
software-transparent interface to both VME and
Futurebus+ systems, while 880pen, a group of man-
ufacturers supporting the 88000, is developing a com-
mon interface between device
drivers and hardware. All these
activities are designed to ensure
that in the process of enhancing
a system’s hardware capabilities,
the more costly investment in op-
erating systems is preserved.

In addition, to make sure that
the underlying software technol-
ogy offers a common and lasting
environment for the fourth layer
—applications—the standardiza-
tion of the interface between the
operating system and applica-
tion software is being pursued as
well. VITA has published the Open Real-Time Kernel
Interface Definition, which offers a common interface
to real-time applications. The IEEE has published
Posix, a standard system-calls interface to Unix that
increases source-level portability of applications soft-
ware. Unix International is establishing a generic
Application Binary Interface (ABI) standard that in-
creases portability of binary modules. Motorola is
extending ABI so it provides a common interface to
both 88000- and 68000-based systems.

The goal of all of these activities is the same: to
increase the value of delivered products so that the
effort to migrate from one architecture and system
generation to the next is minimized. However, while
significant progress is being made to promote ever-
increasing life expectancy of products in the higher
layers of the system hierarchy, critical challenges are
still ahead.

The effort to establish industry-wide standards for
data-exchange formats is in its infancy. Even if such
standards are indeed established, it’s doubtful that
the vast amount of information already accumulated
over four decades of computing—and still in use—will
be compatible. I strongly believe that it is this last
frontier of standardization that will pose the most
serious challenge.

Tom Beaver is senior vice-president and general man-
ager of the Motorola Computer Group (Tempe, AZ).
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ECS: The Major Player in the
Ultimate Board Game

500,000 motherboards shipped in the past two years
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In the big games there are lots of players, but only a few In sum, ECS values long-term partnerships over short-term
winners. And ECS has earned worldwide success as a PC profits. And by offering a complete line of 286, 386SX,
motherboard manufacturer by being responsive, flexible,  386DX, and 486 motherboards, ECS has shipped half a
reliable. million boards to its partners in the past two years.

The company’s design skills and manufacturing technology LarterSil R WHicH Ingiuas maar eomputct componies

) o : throughout the world.
provide fast turnaround, customization when required, '
and superior price/performance. Motherboards are built So, count on ECS to provide what you need when you need
with SMT, and other advanced production and testing it, plus prompt, dependable service.
techniques. Meet ECS at “Comdex”, Booth #448 in the West Hall.

&9 ELITEGROUP

“We engineer success”

ELITEGROUP COMPUTER SYSTEMS U.S. Headquarters 365 Ravendale Dr.; Mountain View, CA 94043 Tel: (415) 969-1000 Fax: (415) 969-0343 Subsidiaries —Los Angeles: 12020 Mora Dr..
Bldg. 8, Ste. 9; Santa Fe Springs. CA 90670 Tel: (213) 944-2881 Fax: (213) 944-4970 New Jersey 200 Centennial Ave.. Ste. 205: Piscataway, NJ 08854 Tel: (201) 4579500 Fax: (201) 457-8811
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Turning 040 doesn’t mean you have to give up the
code you lived by when you were 030. Although that’s
what some manufacturers expect you to do.

But not FORCE. We guarantee that applications
written for our 68030 VME boards will run on our
68040 boards. That’s because we've built. compati-
bility into our 030 and 040 address maps and on-
board device drivers.

In fact, no one makes it easier

Of course, we have all the tools you need to get
started. Choose from the broadest range of real-time
operating systems and kernels, including PDOS, OS-9,
VxWorks, VRTX32 and pSOS +. We even give you
VMEPROM, free of charge.

You can also take advantage of XRAY and the
entire Microtec family of software tools. Including cross,
native and embedded development environments.

68030 CPU

COMPATIBILITY

68040 CPU

to move your software from 030

to 040. The competition can’t CPL

-8

DMA, SCSI, Floppy.
Ethernet, Serial I/O

CPU-40+ EAGLE
I/O Module

even come close. Just ask them.
Then ask us. We'll keep you

DMA, SRAM, VSB,
Serial I/O

CPU-31 q
from spending months writing
new software drivers. So you

DMA, DRAM,
Serial I/O

CPU-33 #
can spend your time improving
performance and functionality. Or getting to market
months ahead of the competition.

What’s more, you can start today on your 040 appli-
cations. Just develop them on a FORCE 030 board.
When you’re ready, we'll upgrade you to the highest
performance 040 board you can buy.

So you can speed up your software
without missing a step.

R RLE

Our performance advantage
even extends to UNIX." With
’ the industry’s top-rated Unisoft
, — UNIX 5.4.
* e Finally, you get the industry’s
best-rated documentation, integra-
* CPU-40 tion support, regional technical
staff and a full one-year warranty.
Here’s your next step: call 1-800-BEST-VME
ext. 40 for details on our 030 to 040 upgrade offer.
Or fax a request to (408) 374-1146 for an immediate
response.
Because turning 040 doesn’t have to slow you down.

UNIX is a registered trademark of AT&T. VxWorks is a trademark of Wind River
Systems, Inc. pSOS + is a trademark of Software Components Group. VRTX32is a
trademark of Ready Systems, Inc. OS-9 is a trademark of Microware Systems. PDOS
and VMEPROM are trademarks of Eyring Research, Inc. XRAY is a trademark of
Microtec Research, Inc. © 1990 FORCE Computers, Inc

VME at its best.

FORCE Computers, Inc., 3165 Winchester Blvd.

, Campbell, CA 95008-6557, (408) 370-6300 ext. 40
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AMD beats Intel to the punch
with single-chip AT motherboard

Ron Wilson, Senior Editor

Someone was going to combine

the core logic of the PC/AT with
a CPU to make a single-chip AT
motherboard. The big surprise is
who got there first—not Intel (Santa
Clara, CA), who had the CPU de-
signs, or any of the established chip
set vendors, who had the logic de-
signs, but Advanced Micro Devices
(Sunnyvale, CA).

The choices AMD made in bring-
ing its chips—the Am286ZX and
Am286LX—to market reflect a vari-
ety of legal, technical and business
constraints. And while the com-
pany’s decisions make the new part
particularly suited to some applica-
tions, it is far from a general-pur-
pose solution.

The primary constraint faced by
any would-be designer of a single-
chip motherboard is the need for a
CPU. Obviously, the product has to
have an Intel-compatible processor.
But Intel remains the only source for
the 80386DX and SX architec-
tures—only the venerable 286 has
been licensed to other vendors. So
designers are faced with the choice
of exercising a 286 license—if they
have one—or confronting the daunt-
ing technical task and legal perils of
reverse-engineering the 386.

I t had to happen sooner or later.

0 Hard technical choices

This bind put AMD, one of the origi-
nal 286 licensees and most aggres-
sive 286 alternate source, aleg up in
the race to one chip. “We used AMD’s
CMOS 286 hardware design, to-
gether with the 286 microcode li-
censed from Intel,” says Rajesh
Tanna, AMD technical marketing
manager for the new chip. That
solved the CPU problem, but left
AMD with another hurdle. The com-
pany hasn’t produced a commercial
chip set of its own. To overcome this
problem, the design team, based in
Austin, TX, gathered up some exist-
ing AMD parts and combined them
with newly created logic to reach
state-of-the-market chip set
functionality.

Choosing the logic for the chip
forced AMD into a series of difficult
technical decisions. The state of
CMOS technology won’t permit a
whole AT—peripheral controllers,
memory and all—to fit on a single
chip. In fact, price competition at the
low end of the PC market is so fierce
that every bit of additional die area
comes at the expense of lower mar-
gins. But too much compromise on
functionality would produce a use-

One shut-down mode simply turns
off the 285 processor; another shuts
off all clocks except the DRAM re-
fresh circuitry. And the DRAM con-
troller staggers refresh and supports
slow-refresh DRAMs, two tech-
niques that are being used in note-
book designs to extend battery life.

Another design problem that has
challenged chip set designers, even
at much lower levels of integration,
is drivers. Transistors big enough to
drive lots of banks of DRAM and lots
of AT bus slots take up lots of real
estate. And the more drivers you put
on a fast chip, the more problems
you're likely to have with ground
bounce. This would be a particular
problem for a single-chip mother-
board, which must source three in-
By combining a
| 286 CPU with an

AT chip set on

one die, AMD has
produced the
lowest chip-count
motherboard
yet—with just the
new Am286ZX or
LX, a keyboard
controller, an

EPROM and some
DRAM. The ZX
supports two
banks of DRAM
and two AT bus
slots without

external drivers.

less product. In this environment,
AMD focused its part on two specific
applications: the ZX for low-end desk-
tops and the LX for laptop/palmtops,
letting the needs of these markets
direct its technical decisions.

The team decided on a no-compro-
mise approach to the current AT fea-
ture set. Consequently, the chip has
such advanced features as 128-reg-
ister EMS hardware, which permits
good performance on memory-inten-
sive applications such as Windows
3.0; and Gate-A20 support, which is
necessary to good performance un-
der OS/2. Unlike many highly inte-
grated chip sets, the Am286 parts
include a real-time clock and SRAM.

For the laptop-targeted LX, the
designers took advantage of having
all the logic on one die to get some
advanced power-saving features.

dependent buses: the memory (or M)
bus, the peripheral (or X) bus and
the AT bus itself.

AMD’s approach was to include
drivers just big enough for two
banks of DRAM on the M bus and
for two AT slots. That should be
plenty for laptop and notebook use,
and larger configurations in desktop
machines can be reached by adding
external buffers.

Another important compromise
the team made was in excluding
some peripheral control logic. The
8042 keyboard controller had to go.
“There just wasn’t room for it,” Tanna
says. And the technology wasn’t
ready for inclusion of floppy, hard
disk or display controllers. AMD has
plans in this area, Tanna suggests,
but they will involve a second highly
integrated chip rather than an ex-
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“Reliability is essential when

we’re designing systems for military aircraft.
Microware’s track record with real-time system
software made OS-9 our logical choice.”

Systems Research Laboratories (SRL),
a leading defense contractor, designs and
builds avionics systems for the military.
These systems include heads-up and heads-
down displays, digital scan converters and

electronic warfare equipment.

“Microware’s OS-9 Real-Time
Operating System provides the
reliability we need to develop
sophisticated avionics systems.”

SRL had tried other systems, including
“dumb” kernels, but none provided the relia-
bility needed for their demanding military
applications. Then, SRL turned to
Microware’s OS-9 Real-Time Operating
System. “We looked at Microware’s track
record, as well as evaluated OS-9’s perfor-

mance in our units.”

“Microware consistently develops and
designs quality software products... Their
OS-9 Real-Time Operating System was the
logical choice for SRL.”

Before SRLs systems are installed on
military aircraft, every system is put through
its paces. “Our products are found in the
most sophisticated military aircraft. We've
designed Microware’s OS-9 into our critical
avionics systems because of its reliability and

functionality.”

“We put every embedded OS-9

system to the test.”

0OS-9 and its comprehensive suite of
real-time development tools provided a total
solution for Systems Research Laboratories.

Find out how Microware can put OS-9 to

work for you. Call us today to order a FREE
copy of the OS-9 Catalog (your complete
guide to the OS-9 Operating System).

Call Microware Today!

1-800-475-9000

In California, call (408) 980-0201

—DNUCLOY . —

MICROWARE SYSTEMS CORPORATION

1900 N.W. 114th Street * Des Moines, lowa 50322
Phone: (515) 224-1929 « Fax: (515) 224-1352

Microware is a registered trademark of Microware Systems Corpora
tion. OS-9 is a trademark of Microware Systems Corporation. All other
brand or product names are trademarks or registered trademarks of
their respective holders

MORE CHOICES - MORE OPTIONS « TOTAL SUPPORT
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pansion of the current die.

Even with these compromises, the
product has to struggle against high
cost. The chip will compete in a mar-
ket where huge volumes have driven
the prices of 286 CPUs and single-
chip AT logic implementations into
the ground. With its large new die,
the part can’t compete on raw parts
cost. This will be particularly appar-
ent in the desktop market.

An issue in these cost-sensitive
markets is how to package the chip
with three major buses coming out
of it. A huge, expensive package
could price the part out of the mar-
ket regardless of die cost. AMD’s
solution was to license tape-pack
technology from National Semicon-
ductor (Santa Clara, CA). The part
will come in a 216-pin plastic quad

flat pack with flat leads mounted in

INSIDE THE 286X

AT SYSTEM BUS

S BUS

BUS
/ S BUS INTERFACE | MASTER
AL [ o Evs o SUPPORT
—»| RESET My .
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rower 1 “cpy ) | M BUS
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Internally, the Am286ZX and LX parts look very much like a typical AT motherboard.
The AMD CPU core is surrounded by the functional blocks found in most current-
generation chip sets, including EMS hardware and a real-time clock. Like most chip
sets, the part creates three buses: memory,

peripheral and system.

“For desktop use, the chip will sell
at about a 20 percent premium to
existing 286 CPUs and AT chip sets,”
Tanna admits. “But you have to look
at the system cost, not just the chip
set cost. This part will significantly
reduce the number of packages on
the board, cutting board size and
assembly/test time, even for desktop
systems. And in the laptop/notebook
markets, where space is critical, we
have the added advantage of the
power-saving features of the
Am286LX. Just the size and power
consumption will make the chip
very competitive there,” he says.

a plastic ring. Customers will need
trim-and-form hardware to excise
the package from the ring, form the
leads and mount the chip on a board.

Even with the functionality and
cost arguments addressed, there re-
mains one big strategic question. Is
it just too late to introduce a new
product based on the 286 architec-
ture? This turns out to be a more
complicated question than Intel,
which has been pushing the 386SX
as a 286-killer, might admit.

To start with, AMD got there with
the 286 first. Intel claims to have
both CPU and chip set design teams

working on a single-chip design, but
won’t discuss introduction dates or
product features. A few vendors
from the chip-set side of the industry
are rumored to be working on re-
verse-engineered 386 CPUs for use
in highly integrated sets, but these
efforts are likely to be a year from
fruition. And, of course, there’s the
problem of legal protection of the
386 hardware and microcode. So the
AMD part could have the one-chip
market to itself for some time.

H Compatibility woes

Performance may not be an impor-
tant issue in the debate. On applica-
tions originally written for the 286,
the 16-MHz Am286ZX/LX may very
well outperform 16-MHz 386s. To
make sure, AMD has included page-
interleave capability in the part’s
DRAM controller, supporting two- or
four-way interleaving. This will re-
duce wait states to near zero, even
when the company moves the part to
20 MHz later on.

The big problem will be compati-
bility. If a significant portion of PC
software is recoded for the 386, 286-
based machines could be sealed off
from new software products or per-
haps even from updates on existing
code. But this move, long predicted
by Intel, seems slow in developing.

Even though there are significant
performance advantages in writing
for the 386’s flat address space in-
stead of the 286’s segmented, EMS-
backed model, vendors look at the
fact that about two-thirds of the PC
market is still running 286s. That
makes them hesitate to jump.

So the new chip probably has an
excellent chance, especially in the
emerging notebook/palmtop end of
the market where elimination of a
few more packages would be crucial.
But AMD will have to live looking
over its shoulder, as the shadow of a
single 386SX motherboard chip

grows longer on the floor. ]
For more infermation about the technol-

ogies, products or companies mentioned in

this article, call or circle the appropriate
number on the Reader Inquiry Card.

Advanced Micro Devices
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A 68040 for data,
a 68020 for 1/0...
for real real-time

performance on a
single VME board.
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See us at Buscon East
Booth No. 413

Radstone Technology Corporation
20 Craig Road, Montvale, NJ 07645-1737
Call Toll-Free: (800) 368-2738

Eastern Region: (201) 391-2700

Central Region: (708) 397-0303

Western Region: (408) 727-4795
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Radstone’s 68-41 Freeflow+ multiple micro-
processor board with truly independent
microprocessors for data and /O gives you
next generation VME performance...Now!

* 68040 with 16 Mbytes of dual-ported memory for maximum
data throughput via concurrent, uninterrupted microprocessor
operation up to 40 MHz

* 68020 with 4 Mbytes of dual-ported memory controlling ex-
tensive high performance on-board I/O facilities—all operating
independently

* Multiple independent external buses—VME, VSB & APEX
* Multiple independent local buses—processor and /O

* High performance DMAs

* Intelligent, high performance Ethernet and SCSI/SCSI-2

e ...and much, much more.

Radstone’s Freeflow+ architecture takes VME to new perform-
ance levels. And now it’s available with 040 processing punch.
It's the very latest in Radstone’s long line of leading edge com-
mercial real-time VME board level products.

Extend your VME lead...and investment
For details on how to supercharge your VME system with
Radstone’s Freeflow+, and extend your current
investment in VME hardware and soft-
ware, call or write. Do it now,
because your system is
worth it!
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IN THE ERA OF MegaChip” TECHNOLOGIES

YOURDSP: ALL THERE

There is a big difference. Only Texas Instruments
brings it all together for you in DSPs,
from software to silicon...

and we have 10,000 users
to prove our point.




OR JUST ALMOST?

Designers are applying TI’s single-

chip TMS320 DSPs (digital signal
processors) in more systems around
the world than any other. In fact,
leading manufacturers in most market
segments — including telecom-
munications, computers and computer
peripherals, automotive, industrial
controls, consumer products, and

military systems — use TMS320 DSPs.

These designers choose our DSPs
because they know there is a big dif-
ference between all there and almost.
With TI, they know they are getting
the most complete DSP solution in
the business — (1) performance,

(2) support, and (3) broad choice.
These important factors are worth
careful consideration as you evaluate

DSPs:

[ Yes Am I assured of access
LNo L e to the top-performance
devices in the field?

Naturally, performance is a high
priority for any DSP-based system.
The TMS320 family consistently sets
the performance standards for the
industry. Among the newest additions
are the highest performance fixed- and
floating-point single-chip DSPs, both
with clearly defined road maps for
future performance upgrades. Multi-
processing DSPs offer even higher
performance.

O Yes Is world-class support in
[INo 4se place to help speed my
design to market?

Few if any DSP vendors equal the
level of support that TT offers.
Industry-standard high-level lan-
guage optimizing compilers (ANSI C
and Ada), HLL debuggers, the
SPOX™ multitasking DSP operating
system, and scan-based emulators
provide you with a development
environment similar to that tradition-
ally enjoyed in general-purpose
microprocessor design.
Low-cost evaluation modules allow
you to accurately evaluate and
benchmark a TMS320 processor for
your application.
Such leading-edge tools are only the
beginning of our comprehensive
support. Other TMS320 support
includes:
® A hot line staffed with DSP
personnel ready to answer your
technical questions

¢ An on-line bulletin board service

® More than 2,000 pages of
application notes and DSP code

® More than 100 third parties and
consultants

® Hands-on workshops

® University program with more than
100 universities participating

WHAT’S AHEAD FOR TI’s TMS320 FAMILY

40 MFLOPS

\ B FLOATING
I FIXED

PERFORMANCE

——g
TIME

"™ MegaChip is a trademark of Texas Instruments Incorporated
SPOX is a trademark of Spectron Microsystems, Inc.

© 1990 Tl 08-0081

0 Yes Is the choice of devices
LNo Je broad enough that I can
closely match a DSP to my price/
performance needs!?

Our TMS320 family spans five genera-

tions — more than 20 members offer-

ing a price/performance range from

$4.00 to 40 MFLOPS. Your choice

includes:

¢ EPROM DSPs that shorten your
time to market

® DSPs optimized for specific
applications

® Military versions

® Single-chip devices offering
40-MFLOPS performance

® Multiprocessing DSPs

® Low-cost DSP solutions for
cost-sensitive applications

® Compatibility to protect your
software investment

At TI, we have it all, and we are
ready to help you put it all together.

Get your free three-volume T1
DSP Applications Library; call
1-800-336-5236, ext. 3528

Or complete and mail the return card
and we'll send you our three-volume
TMS320 DSP Applications Library. If
you prefer, we'll send you our TMS320
product overview and support
brochure. We feel sure you will soon
be one of the thousands around the
world achieving design success with

the leadership TMS320 family.

i
TEXAS ‘b
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DSP chip reinforces trend
toward parallel multichip solutions

Warren Andrews, Senior Editor

he latest entry in the single- |
T chip digital signal processing

market is a Texas Instruments
device designed to be used in multi-
ple-chip configurations. While this
sounds contradictory, Ray Simar, se-
nior member of the technical staff at
TI (Houston, TX), says, “Whether or |
not to apply DSP chips in parallel is
a moot question. The price/perfor-
mance ratio continues to improve
and continues to make a strong case
for the use of multiple chips.”

TT’s new chip, the TMS320C40, is
specifically designed to be used with
other TMS320C40s, reflecting the
strong movement in both chip and
board architectures toward multi-
ple, parallel chips and/or boards. At |
the chip level, almost every sophis- |

uses 15 C30s in a video conferencing
application that operates at 2.75 bil-
lion operations per second.

Still other DSP chips have been
used in multiple-chip applications.
AT&T’s DSP32C, for example, is
used in one of the company’s own
VME boards and each board uses
two clusters of three DSP chips.
Similarly, Motorola’s 962000 DSP
chip has been used in a multiple-
chip, parallel-architecture, high-
performance VMEbus application
developed in Europe.

One of the key elements that has
distinguished the latest flurry of
floating-point chips such as those
from AT&T, TI and Motorola is the
additional ports provided to allow

for multichip configurations. Mo-
torola’s chip, for example, has two
32-bit data and address ports in ad-
dition to serial ports. And most
board-level implementations also
bring out the processor ports for
faster communications and to per-
mit many boards to be tied together.

ia step further

TI, however, has taken the idea of
multiple ports for multichip paral-
lel-processing configurations a step
further in its C40, providing not only
high-speed global and local buses
but also a complete six-channel
DMA controller and six communica-
tions ports. Even though more-con-
ventional DSP devices boast as
much as two complete sets of ports,
the C40’s data transfer rate of 320
Mbytes/s makes these devices look
slow in comparison.

Each communication port allows
for direct processor-to-processor or
processor-to-memory communica-
tion at a rate of 20 Mbytes/s. The

ticated application ranging from im-

age enhancement to speech recogni-
tion employs multiple DSP chips
tied together. For example, most of
the standard-architecture DSP
boards such as VME and Multibus
boards from makers such as Sky
Computers (Chelmsford, MA),
AT&T (Berkeley Heights, NJ) and
Spectrum Signal Processing (Bur-
naby, British Columbia, Canada)
employ multiple DSP chips. In addi-
tion, advanced PC-based DSP
boards—such as Ariel (Highland
Park, NJ) boards containing Mo-
torola’s latest 32-bit floating-point
DSP chip, the 962000—are using
multichip solutions.

Further underscoring the trend
toward multiple-processor DSP ar-
chitectures, TI cites several exam-
ples where multiple TMS320C30s
(TT’s initial 32-bit floating-point sin-
gle-chip DSP offering) have been
used. These include graphics work-
stations from Silicon Graphics,
Hewlett-Packard and Intergraph,
each sporting a minimum of three

W ow

; COM PORT
CONNECTION

COM PORT
CONNECTION

C30s and operating at rates from
just over a half billion to better than |
1.25 billion operations per second.
NASA used three C30s in a vir- ‘
tual-world astronaut trainer and ‘
achieved a performance of 550

MOPS, while Compression Labs |

In some parallel-processing configurations fo.
six communications ports can be arranged in

r the Texas Instruments TMS320C40, all
a hexagonal grid using a six-nearest-

neighbor connection architecture, which is frequently used in numerical analysis and

image processing applications. Alternatively,

a three-dimensional grid could be ar-

chitected for hierarchical processing used in image understanding and finite element
analysis. Or, a four-dimensional hypercube could be arranged for more-conventional

processing applications.
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Ethernet.

Build with the power of FXP

CMC, world leader in VMEbus
Ethernet products, has forged a
second generation architecture
worthy of our stature.

FXP, Full Throughput Architecture.
The culmination of over five years’
experience and tens of thousands of
installed nodes. The power behind
the highest performance Ethernet net-
work processors available—the
CMC-130 series.

A 20MHz 68020 processor with its
own separate program and data
memory processes more than 2,000
packets per second.

A 250KByte Video RAM as global
dual-ported data buffer memory to
move packets at full Ethernet and
VMEbus data rates.

A LANCE™ Ethernet interface
reliably handles back-to-back packets
to provide full 10Mbps throughput.
A Autonomous DMA engine bursts
data in block mode at up to
38MBytes/sec providing maximum
efficiency to VMEbus host processors
with minimal interrupt loading.

A CMCss link level driver for the
CMC-130 series supports UNIX® host-
based protocols. CMC’s FDDI pro-
ducts also employ this same driver,
allowing developers to use common

applications for both Ethernet and
FDDI networks.

CMC, the first supplier of intelligent
VMEDbus Ethernet interfaces, remains
committed to supplying fully com-
pliant on-board TCP/IP and OSI pro-
tocol suites that off-load the host.

The CMC-130 series is backed by a
complete two year hardware warranty;
as well as a comprehensive develop-
ment environment, superior training
and unmatched support.

To connect with the power of
FXP and join the Ethernet perfor-
mance vanguard, call today.

1-800-CMC-8023

CIRCLE NO. 23

Designed well. Built well. Rockwell.
Rockwell CMC

125 Cremona Drive, Santa Barbara, CA 93117
PHONE: 805/968-4262 1-800-CMC-8023
FAX: 805/968-6478 TELEX: 240876
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communications channels are bi-
directional and allow direct inter-
connection from one processor to an-
other, greatly simplifying wiring.

According to Simar, the multiple
ports give designers a great deal of
architectural flexibility. For exam-
ple, a parallel system can be config-
ured as a pipelined linear array for
performing such operations as cor-
relations and convolutions; as a bi-
directional ring with additional
ports grouped for more I/O; as a tree
structure supporting broadcasting
and data structures for recognition
tasks; or as a two-dimensional array
for image processing.

i Adding buses

Besides the six communications
ports, the C40 includes both a local
and a global bus. Using a combina-
tion of the communications ports
and the two buses, designers have
what Simar refers to as a “limitless
variety of system configurations.”
For example, multiple C40s can be
tied together, each with its own pri-
vate local memory, yet sharing a
larger global memory space. Alter-
natively, memory can be shared on
the global and local buses. In addi-
tion, the communications ports can
be programmed to off-load some of
the traffic off the other buses to op-
timize performance.

The on-chip parallel DMA copro-
cessor contributes significantly to
the chip’s performance. The copro-
cessor provides concurrent I/O to
maximize sustained performance
over all six DMA channels. The
DMA processor supports data trans-
fers to and from anywhere in the
chip’s memory space as well as to
and from the communications ports.
To achieve the 75-MOPS rate TI
boasts for the processor alone, the
DMA processor performs three oper-
ations simultaneously within the
40-ns clock cycle. It handles a 32-bit
data transfer and then updates the
address register and transfer coun-
ter in a single clock tick.

But in total, the DMA processor
contributes only a small portion of
the 275 MOPS—the other 200
MOPS come from the chip’s CPU.
The CPU comprises a floating-point
and integer multiplier, floating-
point and integer ALU, 12 external
precision registers, a pair of address
generators, eight auxiliary registers

and 15 control registers. In opera-
tion, the CPU performs eight opera-
tions in each 40-ns cycle: a floating-

point multiply, a floating-point |

addition, two data accesses, two ad-
dress register updates, a zero-over-
head counter update and a loop
counter update.

While the chip boasts significant
MOPS ratings, it also claims a very
high data transfer rate as indi-
cated—320 Mbytes/s. And while TT
might not measure the data transfer
rate in the conventional way, adding
the individual transfer rates of each
port does result in the sum of 320.

“Whether or not
to apply DSP chips
in parallel
is a moot question.”
—~Ray Simar, Texas Instruments

Both the global and local ports pro-
vide 100-Mbyte/s transfer rates, and
each of the communications ports
provides an additional 20 Mbytes/s.
The on-chip DMA processor and
six communications ports eliminate
many of the traditional barriers to
parallel DSP. Signals on the part can
connect directly to the same pins on
another processor for a simple, yet
effective processing interface.

| Development and support

TI has also had enough experience
in the DSP business to realize the
significance of development and sup-
port tools. For the C40, the first tools
released focus on three key areas:
code generation, hardware develop-
ment and verification. First, like the
C30, the chip will be supported by
TI's ANSI-compatible optimizing C
compiler only with a parallel pro-
cessing run-time support library.
The library will simplify develop-
ment of algorithms for parallel pro-
cessing by supporting key parallel
operations such as message sending
and receiving.

The compiler is also designed to
optimize programs in several key
areas. It takes care of global opti-
mization and such loop optimiza-

tions as strength and reduction; it
analyzes code to optimize memory
and register variable usage; it
searches out vector and matrix op-
erations and maps memory access to
chip addressing modes optimized for
vector and matrix operations; and it
produces fast and compact code for
high-performance parallel DSP.

The assembler and linker pro-
vided for the C40 include directives
for targeting program and data in a
system. This is of particular signifi-
cance since the assembler and linker
are critical to manipulating pro-
gram and data distribution in a par-
allel system.

Software behavioral models for
the C40 are being developed by
Logic Automation (Beaverton, OR).
These hardware verification models
are designed to let system designers
simulate several chips in a parallel
system along with simulating asso-
ciated memory systems. The models
are supported on most leading in-
dustry platforms, including Men-
tor’s and Valid’s.

| Industry first

The C40 also boasts the first on-chip
analysis module, which closely
tracks and links the C40 activity
with the company’s in-circuit emula-
tor. The embedded analysis function
therefore monitors the overall oper-
ations of the chip and gives design-
ers a visual report card on the de-
vice’s behavior. The analysis module
includes breakpoints for program
address, data address and DMA ad-
dress. It also permits any number of
C40s to be single stepped individu-
ally or globally, halted and started
simultaneously or independently. H

For more information about the technol-
ogies, products or companies mentioned in
this article, call or circle the appropriate
number on the Reader Inquiry Card.
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Build with the power of FXP.

CMC, world leader in VMEbus
Ethernet products, has forged a
second generation architecture
worthy of our stature.

FXP, Full Throughput Architecture.
The culmination of over five years’
experience and tens of thousands of
installed nodes. The power behind
the highest performance FDDI net-
work processors available—the
CMC-1000 series.

A 25MHz Am29000™ RISC pro-
cessor with its own separate program
and data memory processes up to
30,000 packets per second.

512KByte Video RAM as global
dual-ported data buffer memory to
move packets at FDDI speeds and
handle high VMEbus latency.

A Supernet™ FDDI chip set con-
figured for dual- or single-attach
operation coupled with high-speed
250KByte buffer memory provides
full 100Mbps throughput.

A Autonomous DMA engine bursts
data in block mode at up to
38MBytes/sec providing maximum
efficiency to VMEbus host processors
with minimal interrupt loading.

A Complete Station Management
software fully complies with the latest
ANSI X3T9.5 standards for maximum
interoperability.

A CMC’s link level driver for the
CMC-1000 series supports UNIX®
host-based protocols. CMC’s Ethernet
products also employ this same

driver, allowing developers to use
common applications for both
Ethernet and FDDI networks.

CMC, the first supplier of intelligent
VMEDbus Ethernet interfaces, remains
committed 0 supplying fully com-
pliant on-board TCP/IP and OSI
protocol suites that off-load the host.

The CMC-1000 series is backed by
a complete two year hardware war-
ranty, as well as a comprehensive
development environment, superior
training and unmatched support.

To connect with the power of
FXP and join the FDDI performance
vanguard, call today.

1-800-CMC-8023
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It's really quite elementary:

Our hassle-free SDS* tools provide
you with a design environment
that links schematic entry; simulation
and waveform analysis interactively.

Now you can trace glitches,

timing errors and verify your designs—

automatically. There's no more
tedious, time-consuming data-entry
tasks to do, either.

Because the system is a‘‘complete”
design environment you won't have

to create files, directories or docu
mentation. It's already done for you.

Which means you're free to con-
centrate on the more creative aspects
of IC design.

Error “tracer” simplifies your
design efforts.

Our SDS NavNet" design package
automatically traces errors as they
propagate through the system. So you
can simulate and correct your design

in about half the time it takes with
competitive tools.

You'll be able to verify your entire
circuit instantly.

To do this manually could take
weeks. S-MOS lets you do this in
minutes.

Draw your own conclusions.
Quickly:.

Imagine what this will do for your
productivity. You can work faster and




be much more reliable than ever
before.
You can use our tools with PC's,
workstations and popular platforms#**
With our S-MOS in-depth customer
support, technical design centers
and high quality manufacturing
you're assured an ASIC partner who
will help you go from design to
completed product in no time at all.
Whether you're designing CMOS
standard cells, gate arrays, sub-

micron ICs or custom ICs up to
100,000 gates, S-MOS can help you
save time and money:

See for yourself. For a free demo
video of our SDS NavNet tools, call
1-800-888-1967, ext. #111 today.
And take the easy way out.

ASICs, Memories, ChipSets

*SDS (S-MOS Design System)

**S$-MOS supports Daisy, Mentor, Valid, ViewLogic, FutureNet,

Verilog, Synopsys, OrCAD and IKOS systems

CIRCLE NO. 25

SRR SR SR EEMAENS

A Seiko Epson Affiliate




B TECHNOLOGY UPDATES

INTEGRATED CIRCUITS

Capturing video for desktop use

Ron Wilson, Senior Editor

ersonal computers ought to |
P have video inputs. At least |

that seems to be the belief of
planners in the PC market, who
point to a wide range of things you '
could do with them. You could
analyze and edit images from a TV ‘
camera. You could add moving im-
ages toyour presentations. You could '
watch the World Series in one win-
dow while running a simulation in
another.

There is a common problem,
though, standing in the way of all |
these applications. The composite |
video signal, as carefully worked out
by standards committees over the
years, is wonderful for stuffing |
synch, brightness and color data
down the narrow channel of a broad-
cast transmitter and an inexpensive
home receiver. But it isn’t wonderful
for interfacing to the crystal-locked,
RGB world of computer displays.

As the idea of desktop video grows
more attractive to systems
developers, chip vendors from at
least three different backgrounds
are taking on the problems of har- |
nessing composite video to the needs
of desktop computing.

One group, traditional vendors of
analog-to-digital converters, is look-
ing to the desktop as a huge oppor-
tunity to sell medium-resolution flash
converters. Other vendors tradition-
ally involved in RAMDAC hardware
for computer displays see video as a
logical extension of their expertise
in handling RGB signals. A third
group, coming in from the increas-
ingly digital world of consumer tele-
vision, feels that it brings proprie-

tary knowledge to the problems of |}
working with digitized video signals. §

l The digitizing challenge

Even getting the video signal con-
verted from its native analog into
digital data is a complex problem. It
might seem that all you need to do is
insert a sufficiently fast A-D con-
verter in front of the composite video
signal and the job is done. Not so,
according to vendors.

“There’s no standard way to digi-
tize video,” warns Sergio Maggi, ap-

plications manager at A-D converter
vendor Micro Power Systems (Santa
Clara, CA). “Some people convert
the composite signal directly and
then separate the colors with soft-
ware. Some people separate the
colors as analog and then convert
the individual R, G and B signals. It
gets very hard to produce highly in-
tegrated parts because it’s hard to

| know what the user wants.”

Even once you decide on an ap-
proach, there are some unforeseen
technical issues. “The biggest prob-
lem is getting a stable clock on the
front end of your system,” says Tom
Kovanic, imaging product manager
at Brooktree (San Diego, CA).
Kovanic points out that the video
signal may be coming from a nice
stable camera, or from a VCR whose
tape speed is wandering all over the
place, or from a satellite receiver
with challenging signal-to-noise
specs. Under all of these conditions,
the video-capture circuitry has to
lock onto each line and digitize pix-
els from the right place in the signal.

The converter must be consis-
tent—within at least one-fifth of a
pixel width—in where it samples
the video signal for each pixel.
Otherwise the digitized image will
show visible jitter. Worse, the jitter

will render many image-processing
algorithms all but useless. So in ad-
dition to fast 8-bit A-Ds, vendors are
starting to supply chips that lock
onto the horizontal sync pulse in the
video signal and parcel out pixel
clocks based on the incoming hori-
zontal line rate. Such chips are
being provided by both Brooktree
and Signetics (Sunnyvale, CA), a di-
vision of North American Philips,
which developed the Signetics chips.

0 Dealing with color

That would just about have the prob-
lem solved if we were dealing with
monochrome signals. But the addi-
tion of color complicates everything.
The color information in a video sig-
nal does not come in RGB form, but
in the form of two signals—
luminance and chrominance—that
are encoded together in the com-
posite waveform. Even getting the
two signals out of the digitized video
is an interesting exercise in signal
processing.

Here Philips comes to the rescue
with a series of Digital Multistan-
dard Decoder (DMSD) chips with a
range of cost and performance
needs. Each of these devices takes in
a stream of 8-bit digitized composite
video and produces luminance,
chrominance and horizontal and
vertical sync at its outputs. The
parts can shift automatically be-
tween PAL/NTSC and SECAM
(sequential color and memory) video
formats, and in most cases produce
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Stephen Solari,
imaging products
marketing en-
gineer at Sig-
netics, argues that
digitized video is
a natural form
of data for
desktop com-
puters. But
capturing video
signals and con-
verting them to a
form compatible
with computer-
generated
graphics are non-
trivial problems.
Cost-effective
solutions will
have to come

in silicon.




What's the best kept secret
in the VME industry?

The Calmos VME chipset from Newbridge Microsystems.

The Calmos™ VME chipset has been in military and The powerful Local Bus Interface provides
commercial production for over two years. With full compatibility with the industry standard 68020/030
compliance to industry standards, it provides high protocol, and includes a 3 source Arbiter/Requester,
performance and flexibility for the future through a Interrupt Controller (local and VMEBus), and
pin-for-pin compatible migration path to VME-64. Watchdog, Tick and Baud Rate Timers.

This unique VME chipset offers a In addition, the Calmos VME chipset
versatile, complete solution. It can be el | LIS lBE= fcatures BiMode Bus Isolation mode for
used as a two chip set for a full o P chsicota 8 system fault isolation, Auto ID and Auto
VMEBus interface or as a single chip > ‘ | SYSCON for jumper free design, plus 32
with external address and data bypass. location monitors.

Complete compatibility with the
IEEE 1014/VMEBus Rev C Interface
ensures that all VMEBus signals are
terminated, and all VMEBus
Recommendations and Functional
Modules, including master/slave
interface, are implemented. The Calmos
VME chipset also supports all cycle
types and addressing modes.

Part of the Newbridge Microsystems
complete open bus product line
extending all the way to Futurebus+,
the Calmos VME chipset delivers the
features you need today to build high-
performance systems now and in the
future!

NEWBRIDGE
‘m’ NEWBRIDGE MICROSYSTEMS

Newbridge Microsystems « A Division of Newbridge Networks Corporation
603 March Road, Kanata, Ontario, Canada K2K1X3
Tel: 613-592-0714 + 1-800-267-7231 « Fax: 613-592-1320

Newbridge and logo and Calmos are trade marks of Newbridge Networks Corporation. © Copyright 1990 Newbridge Networks Corporation
Other brand and product names are trade marks or registered trade marks of their respective holders
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CCIR601-compliant outputs.

It’s in this process that Philips’
experience in consumer television
really comes to the fore, according to
Stephen Solari, Signetics marketing
engineer. He notes that a huge col-
lection of tricks has accumulated in
the TV industry as the market went
digital, such as changing the filter
profiles on the chrominance and
luminance signals and coring the
8-bit values at the inputs to sup-
press high-frequency noise. These
are built into the DMSD chips as
register-controlled options, avail-
able for manipulation by an external
microcontroller.

Once you’ve produced good, solid
luminance and chrominance values
for each pixel, the job still isn’t over.
Although the data may be in just the
right format for image processing,
it’s still not compatible with the
RGB format used in computer dis-
plays. So both Brooktree and Philips
are offering format-conversion chips
that can translate a data stream in
real time between color formats.
This lets the system maintain its
frame buffers in whatever format is
best suited to the processing being
done. “You may want to translate

| directly into RGB,” says Kovanic,
“because there’s a ton of software
based on that format. But it’'s not
that great for image manipulation.
So we provide translators to let you
move between video spaces.”

Once again, the problem isn’t as

“People are already
thinking of what they
want to do with
desktop video. Making
it happen is a matter of
technical issues that
need silicon solutions.”
—Stephen Solari, Signetics

trivial as it might seem. The basic
translation between spaces is a
simple matrix multiplication. But a
small matter called gamma correc-
tion gets in the way. “The gamma
| curve is supposed to correct for the

temperature dependencies of a pic-
| ture tube phosphor,” says Solari.

PARTITIONED VIDEO DIGITAL DECODER
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“Strictly, you need to take the
gamma correction out of the color
signal before you translate to RGB.
Perhaps it’s a nuance at this point,
but our chips do it.”

At the RGB conversion stage,
both companies’ chips also provide
for input from other digital RGB
sources. This lets the video be mixed
with, for instance, computer-
generated information from a VGA
controller.

I The integrated video PC

The level of integration demonstra-
ted in the growing families from
Philips and Brooktree not only
shows that the companies take this
market seriously but suggests the
direction in which digital video cap-
ture is moving: from specialized
hardware to highly integrated, low-
cost boards to eventual inclusion in
the core of the PC.

“Until recently, you've seen video
capture just from third-party board
vendors,” says Micro Power Sys-
tems’ Maggi. “But now IBM and
Apple have stepped in with their
own products—some of them using
our flash converters. And when the
solutions are down to one or two
chips, expect to see them migrating
to the PC motherboard.”

Solari agrees on the direction. He
sees the integration process as one
of incorporating the algorithms that
have already been developed in the
world of analog television and elimi-
nating the myriad of manual tweaks
that were necessary in the analog
sets. This should produce a family of
very flexible, programmable video-
manipulation components that can
put the system cost into the right
range. “Right now, people are al-
ready thinking of what they want to
do with desktop video,” he says.
“Making it happen is a matter of
technical issues that need silicon

devices.

The Philips-Signetics approach to video capture partitions the pipeline into a few big
chips. Here the process of digitizing, decoding and converting video for use with a
standard VGA display system is implemented in a handful of special-purpose Philips

solutions.” |
For more information about the technol-
ogies, products or companies mentioned in
this article, call or circle the appropriate
number on the Reader Inquiry Card.
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200 MBYTES/SEC AND VME

OPENING NEW ReAL-TT

At last! An extensible computer architecture that can keep pace

with your most demanding applications. The powerful new Heurikon
V3F and V4F single-board computers, based on the Motorola 68030
and 68040, feature Corebus, a high performance, scalable board

level architecture. With up to a 200 Mbyte/sec. path to the processor
and memory, Corebus is ideal for innovative embedded applications
demanding data transfers faster than the VME backplane can provide,
such as high speed data acquisition, digital signal processing, optical
fiber communications, and performance co-processing.

Extensive SMT packaging enables even exotic solutions to remain
within a single slot. Because Corebus modules work on the V3F
and V4F, as well as other Heurikon Corebus products, an initial

investment yields a product line that can respond to the economics T
and performance expectations of the market. ; L

But what is hardware without software?
Heurikon directly supports UNIX V.3
and the most accepted real-time kernels
and development environments,
including VxWorks, 08-9/08-9000,
and Velocity, giving you a single
source of experienced service.

1°800356°9602

HEIRIK&N

OPEN SYSTEMS :: OPEN TOOLS

©1990. Heurikon Corporation, 8000 Excelsior Drive, Madison, WI 53717 USA. 608-831-0900. All Rights Reserved. Heurikon, Corebus, and Open Systems::Open Tools
are trademarks of Heurikon Corporation. UNIX is a trademark of AT&T Bell Laboratories. Motorola is a trademark of Motorola, Inc. VxWorks is a trademark of Wind River Systems, Inc.
0S-9 and 0S-9000 are trademarks of Microware Systems Corp and Motorola, Inc. Velocity is a trademark of Ready Systems.
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PLDs catch up to FPGAs
in logic capacity and 1/0
Barbara Tuck, Senior Editor

compete well with Xilinx parts, ac-
ASIC market. Boundaries are be- | cording to Kopec, since the MAX de-
coming increasingly blurry as | vices are “easier to design than the
high-density programmable logicde- | difficult-to-optimize logic cell ar-
vices target the field-programmable | rays, which require many hours of
gate array (FPGA) market and con- | compilation. Designers can have dif-
tinue to compete with other high- | ficulty getting even 4,000 gates out
density PLDs. In addition, both | of a 9,000-gate logic cell array.” The
PLDs and FPGAs are going after a | availability of windowed erasable
portion of the gate array business. MAX parts presents an immediate
Two weeks ago, Altera (Santa | advantage over one-time-program-
Clara, CA) began shipping the dens- | mable Actel parts, continues Kopec.
est member of its Multiple Array As for competition from the AMD
Matrix (MAX) 5000 EPLD family. | MACH family, Kopec points out that
With 192 macrocells and 7,500 |

I t seems no turfis secure in the

ns specified propagation delay. It
can replace as many as 10 dozen
SSI/MSI TTL packages, or two
dozen conventional bipolar PALs.
The 5192 has 384 shareable ex-
pander product terms, up to 72 in-
puts or 64 outputs and I/O tri-state
buffers.

The 100-pin EPM5130 is a higher
pin-count version of the 128-macro-
cell MAX part and is the first PLD,
according to Altera, to be available
in a quad flatpack. The 5130 has 20
dedicated input pins that allow
high-speed input latching of 16-bit
functions. One of these inputs can be
configured as a synchronous system
clock to provide enhanced clock-to-
output delays for bus-oriented func-
tions. The 5130 also has 64 I/O pins,
eight in each logic array block, that
can be configured for input, output

equivalent gates, the 84-pin part is
playing catch-up in complexity to
FPGAs from Xilinx (San Jose, CA),
Actel (Sunnyvale, CA) and Plessey
Semiconductors (Scotts Valley, CA).
And in answer to customer de-
mands, Altera has increased the pin
count by 50 percent over the 128-
macrocell EPM5128, previously the
largest MAX EPLD. The new 128- |
macrocell, 100-pin part, packaged in
a quad flatpack, addresses register-
intensive designs such as bus con-
trollers. Users can expect an even |
higher density family of MAX parts
later this month.

At the same time, Advanced Micro |
Devices (Sunnyvale, CA) is just be- E
ginning to ship the first member of
its Macro Array CMOS high-speed,
high-density (MACH) family of
PLDs. The initial device has 900
gates and 32 macrocells. AMD plans
to bring a 128-macrocell, 3,600-gate
device to market by mid-1991, and
then expects to double that density
before the family runs out of steam.

the MAX family has nearly a two-
year head start on the MACH. “And
the MACH devices have a stripped-
down architecture for the highest
speed and smallest size, resulting in
an internal interconnect that’s not
nearly as flexible as Altera’s,” he
claims. Kopec questions the effi-
ciency of the MACH architecture for
integrating anything more than low-
density PALs and 22V10s. “Because
of routing problems, designers will
be able to use only 20 or so of the 32
macrocells in the new MACH110,”
he says.

Altera compares the density of its

B Flexibility first

Altera’s strategic marketing man-
ager Stan Kopec claims that the two
new MAX EPLD parts make the
family compatible in density and I/O
counts to layout-sensitive FPGAs.
Moreover, he claims that “even when
one takes into account the additive | 192-macrocell part with the Xilinx
interconnect delays associated with | 3090. The new EPM5192 MAX de-
the MAX architecture, the MAX | vice provides 1.5 times the density
family is 1.5 to three times faster | of the company’s 128-macrocell
than FPGAs.” Altera MAX parts will | EPM5128, yet provides the same 25-

The 84-pin, UV-
erasable EPM-
5192)C MAX
programmable

g | logic device from

| Altera, in a win-
dowed, ceramic
J-lead chip carrier,
has 192 macrocells
and 7,500 gates.
The EPM5130QC
MAX part, in a
one-time program-
mable plastic

| quad flatpack,
pushes PLD pin
counts to 100.

or bidirectional data flow. Dual feed-
back on the I/O pins provides the
most efficient use of the device’s pin
resources.

Other features of the new chip are
a 25-ns propagation delay, 256
shareable expander product terms
and synchronous clocking for fast
clock-to-Q delays in bus-oriented
functions. Both MAX devices sup-
port 50-MHz clock rates for regis-
tered logic functions such as coun-
ters and shift registers.

Though Altera claims an advan-
tage over the variable/cumulative
delays encountered with conven-
tional channel routing in FPGAs,
Kopec admits that Altera’s own Pro-
grammable Interconnect Array,
which connects the multiple logic
array blocks, can indeed involve
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Unix Systems That Fit Your Image.

Mizar / Integrated Solutions’ Optimum Systems match your application style.

E]o Unix® systems reflect their developers? Or are
developers shaped by their machines? With the
Optimum™ Family of Unix products from Mizar /
Integrated Solutions, you do the shaping, all
according to your application needs and cost
objectives.

Optimum Unix solutions range from pre-tested
board and software kits to completely integrated
systems. They’re the kind of products you can easily
tailor to meet unique application requirements. Best
of all, the Optimum Family provides all the features
and performance of the finest Unix workstations, but
without their restrictive packaging and limited
upgradability.

Based on the VMEbus, the 68030, and a high-
speed memory architecture, Optimum systems are
true performers. And our Berkeley 4.3 Unix with
NFS™ and X.11 Windows™ support provides the
ideal environment for both development and
deployment of Unix applications. You can even
develop on Sun workstations for later transfer to

Integrated Solutions, TRFS, and Optimum are trademarks and Mizar is a
registered trademark of Mizar Inc. or its subsidiaries. Other names are
trademarks of their respective manufacturers or holders.

Optimum application systems with little or no change
in source code.

But Optimum’s capabilities don’t stop at the
basics. Designed specifically for high performance
Unix applications, the Optimum family offers special
features such as the Transparent Remote File
System, TRFS™ for file sharing and networking at
twice the speed of TCP/IP over Ethernet™ For
multiprocessor applications, our unique clustering
approach allows you to integrate multiple Unix
processors in a single VME chassis.

Finally, Optimum products are backed by the
best warranty, factory service, and technical support
programs in the business. The Optimum solution
doesn’t just include hardware and software, but the
personal attention you need to get your application
running in record time.

If ordinary Unix products aren’t your style, the
Optimum Family probably is. Call today for more
information on how we can serve your Unix
application needs.

1-800-635-0200

Mizar / Integrated Solutions
1419 Dunn Drive / Carrollton, Texas 75006
(214) 446-2664 | FAX (214) 242-5997
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more than a single uniform delay.
“But whereas a Xilinx FPGA, once
routed for a 16-bit counter, will prob-
ably be derated to between 15 and
20 MHz,” claims Kopec, “a MAX part
will be derated to the 30-MHz-plus
range.” One way a designer can
stack up delays with the MAX parts
is by relying on the innovative Al-
tera logic expanders to get the most

out of the parts’ resources.
Although AMD’s MACH family is
coming to market later than Altera’s
MAX, AMD director of marketing for
programmable logic Andy Robin re-
ports “tons of design wins” for the
MACH devices from customers |
“waiting for higher speed.” With a
15-ns propagation delay, the MACH
parts will be twice as fast as 30-ns

 HOW MAX COMPARES WITH MACH

ALTERA MAX 5064

' | MACROCELL | : | MACROCELL |

v ARRAY . rJ—l ARRAY {

1 : 1 i
: ! ‘B> 87701020

37 TO 52 NS <—+ EXPANDER T 1| EXPANDER |«

] ARRAY . ! ARRAY i

Fommoropsais .i JPROGRAMMABLE| ' —omrioioo--- =

INTERCONNECT

et = ARRAY Ypin g =1

— 1 MACROCELL | i » | MACROCELL |

25 TO 40 NS «——+  ARRAY ‘ 3 ARRAY ‘

] i : H

| EXPANDER | i | | EXPANDER | i

3 ARRAY i ] ARRAY i

] 1 ] '

Y
52 TO 67 NS
AMD MACH 210
MACROCELL MACROCELL
PAL PAL
BLOCK BLOCK
15 NS -
» 30 NS
SWITCH
MATRIX
MACROCELL MACROCELL
PAL PAL
BLOCK BLOCK
15 NS -
Y
15NS

Both the Altera MAX and the Advanced Micro Devices MACH programmable logic
device architectures are globally interconnected, but the interconnect schemes are
radically different. Though speed is dependent on the application, the 48-macrocell
MACH210 operates at 15 ns when using up to 16 product terms. When using more
than 16 product terms, the part operates at 30 ns. The 64-macrocell MAX EPM5064
PLD, on the other hand, could range from 25 to 67 ns, depending on the combination
of paths. Though the combination of paths with additive delays of 87 to 102 ns is a
possibility, Altera says that its software would find such delays unacceptable.

MAX parts and 40 percent faster
than 25-ns parts. Plus, they’ll be
half as expensive as MAX parts,
claims Robin.

Though both MACH and MAX ar-
chitectures are globally intercon-
nected, the programmable intercon-
nects are radically different,
according to Robin. The MACH in-
terconnect lets designers route from
any macrocell to any other macrocell
and incur no more than the predict-
able worst-case speed in all applica-
tions requiring up to 12 or 16 prod-
uct terms per macrocell, explains
Robin. The AMD programmable in-
terconnect, a switch matrix, does in-
volve a 1- or 1.5-ns delay, but AMD
buried that delay within the 15-ns
delay.

The MAX interconnect, on the
other hand, while giving the de-
signer greater flexibility, says
Robin, involves about a 13-ns delay
and also takes up a lot of die area. If
MAX users require more than three
or four product terms, they pay the
cost of an additional delay for using
logic expanders. And if they need
more than seven inputs and have to
go through the Programmable Inter-
connect Array, they’ll incur yet an-
other delay.

I Three times the logic

The 44-pin MACH110, the first
member of the AMD CMOS MACH
1 family, has approximately three
times the logic macrocell capability
of the popular PAL22V10, claims
AMD. Each of two PAL blocks con-
tains a 64-product-term logic array,
a logic allocator, 16 macrocells and
16 I/O cells. The logic allocator takes
the 64 logic product terms and allo-
cates them to the 16 macrocells as
needed. Each macrocell can be
driven by up to 12 product terms.
Altera claims that AMD’s use of the
logic allocator to compensate for
sparseness of logic—four product
terms per MACH macrocell com-
pared with seven product terms plus
two expanders for each MAX macro-
cell—helps one macrocell boost its
logic capability to the detriment of
adjacent macrocells.

A switch matrix in the MACH110
connects the two PAL blocks to each
other and to all input pins. It feeds
the PAL blocks with 22 inputs,

| which makes each block look effec-
| tively like an independent PAL-
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22V16. Each macrocell provides ei-
ther registered or combinatorial out-
puts with programmable polarity,
and all macrocells can be connected
to an I/O cell.

The next MACH device to be ship-
ped will be the 15-ns, 64-macrocell
210, the first member of the MACH
2 family. It will let designers use up
to 16 product terms per macrocell
without a change in timing delay.
According to Robin, the MACH ar-
chitecture will allow AMD to expand
to 128 macrocells comfortably with-
out increasing the 15-ns propaga-
tion delay. The MACH family will
eventually be extended to about
7,200 gates, predicts Robin.

| Jostling for position

AMD doesn’t expect its MACH de-
vices to face competition from either
Plus Logic (San Jose, CA) Plus Array
devices or International CMOS
Technology (San Jose, CA) Peel ar-

rays. The story may change if Plus
Logic, which has a strategy of sur-
rounding fixed portions of high-
speed logic with programmable
logic, moves from 2- and 3-um to a
faster technology, says Robin. The
ICT Peel arrays, in the 45- to 50-ns
range, will be more competitive in
the medium-density market.

What AMD expects to happen is
that MACH and MAX devices will
compete at intermediate densities,
and that FPGAs, though slow and
unpredictable at lower densities,
will be relied on for scaling up to
about 50,000 gates. Meanwhile,
both high-density PLDs and FPGAs
will capture a portion of the gate
array business.

At this point, high-density PLDs
are a step behind FPGAs, FPGAs
are a few steps behind gate arrays
and gate arrays are merging with
standard cells. With boundaries
blurring as technologies blend to-

gether, the opportunity for ASIC de-
signers to explore various technolo-
gies within a universal design meth-
odology increases. And competition
will help make vendors more re-
sponsive to designers’ demands for
easier migration from one technol-
ogy to another. B,

For more information about the technologies,
products or companies mentioned in this ar-
ticle, call or circle the appropriate number on
the Reader Inquiry Card.
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Warren Andrews, Senior Editor

hough general-purpose digital
T signal processors have shown

dramatic increases in speed
and algorithm complexity over the
past few years, many emerging DSP
functions are calling for even higher
performance of relatively common
algorithms. Microprocessor-based
DSP devices simply don’t have the
power to handle the sampling rates
required in applications such as
very-high-speed modems and digital
receivers. And when arrays or mul-
tiprocessor designs are brought to
bear on such designs, they’re fraught
with high chip counts and partition-
ing problems.

In response to these needs, the
industry has developed function-
specific DSP chips targeted at DSP
algorithms associated with particu-
lar applications. The latest in the
emergence of such specialized chips
is a family of DSP devices from Ples-
sey Semiconductor (Scotts Valley,
CA) designed to solve coherent dig-
ital transmission and receiver sys-
tem problems. The new chips in-
clude a 20-MHz, 16x16-bit mul-
tiplier, a high-precision, direct dig-
ital synthesizer—billed as the in-
dustry’s first with an on-chip in-
phase/quadrature (I/Q) splitter—and
a family of finite impulse response
(FIR) filters.

These new devices, says Plessey
marketing manager John Vigilante,
aren’t necessarily intended to re-

but rather to be an adjunct to them
in high-performance transmission
and receiver systems. “The new
parts have a tremendous amount of
computational power,” says Vigi-
lante. “One of our FIR chips, for
example, has the equivalent compu-
tational power of 16 TMS320C25s
when harnessed to do the same
task.”

| High bandwidth signals

The new family of Plessey DSP de-
vices is designed to handle sampling
rates up to 20 MHz, with signal
bandwidth exceeding 1 MHz. Rates

place general-purpose DSP chips, |

Dedicated DSP chips carry
high-performance applications

such as these are often required in
digital communications systems, ra-
dar, sonar, telemetry and spectrum
analysis. The Plessey devices are
geared to manage the front end of
such digital receivers, allowing the
back-end processing to be handled
by more conventional microproces-
sor-based DSP devices. Coherent
processing of such high-bandwidth
signals requires fast iterations of
complex-number arithmetic.

To best understand the function of

A e B 1 B
]

Plessey’s chips, however, it’s easiest
to look at a digital receiver and see
the functions performed by the var-
ious components (see figure above).
At the front end, after an appropri-
ate analog-to-digital conversion, the
PDSP16350 with on-chip 1/Q split-
ter handles the translation of the
desired bandwidth from an interme-
diate frequency to baseband, and
into the commonly called I and Q, or
the real and imaginary components.
The resultant I and Q signals are in
fact the same signal, except one

channel is shifted 90 degrees in
phase from the other channel. This
precise 90-degree phase shift is a
primary requirement for unambigu-
ous time measurements, the key to
coherent systems.

Compared with an equivalent an-
alog circuit using a voltage-con-
trolled oscillator and quadrature hy-
brid mixer, or splitter, the digital
solution provides faster frequency
shifting, a more accurate center fre-
quency, finer frequency resolution, a
purer frequency spectrum and bet-
ter stability. In addition, the 16350
offers a better third-order intercept
figure, better linearity and far bet-
ter 90-degree phase offset tracking
across frequency and amplitude
than are possible with purely analog
techniques.

Plessey Semi-
conductor’s
PDSP16350 high-
precision direct
digital synthesizer
with 34-bit phase
accumulation and
16-bit amplitude
precision is fabri-
cated in 1.5-um
CMOS. Because
the part is made
as a gate array, a
shrink to a more
advanced 1-um
technology will be
almost seamless
and will allow
close to double
the current 20-
MHz sample rate.

FA *

The 16350 can also adapt to a
wide range of other applications, in-
cluding use as a numerically con-
trolled oscillator, quadrature signal
generator, AM/FM or PM modulator,
constellation generator or synchro-
nous demodulator. The chip itself
comprises a high-precision direct
digital synthesizer with 34-bit
phase accumulation and 16-bit am-
plitude precision, in addition to the
on-chip 1/Q splitter.

Another of the key elements in
Plessey’s trio of high-performance
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DSP chips is the upgraded version
of its 16x16-bit high-speed multi-
plier. The PDSP16116A can multi-
ply two complex (16x16-bit) words
every 50 ns and can be configured to
output the complete complex
(32x32-bit) result within a single cy-
cle. The data format is fractional
two’s complement.

H Handling analog functions

Plessey’s PDSP16256 FIR filter
takes over the analog functions of
filtering in successive stages of a
receiver. In the receiver application,
the chip filters out unwanted fre-
quency components from the down-
converted signal and handles the
decimation (reduction in sample
rate) of the digital data stream to let
lower performance processors (such
as more conventional, microproces-
sor-based units) operate at a rate
that won’t overwhelm their process-
ing capabilities.

The 16256 is made up of 16 com-

plete 16x12-bit multiplier/accumu-
lators that can be multicycled to pro-
vide from 16 to 128 stages of digital
filtering at sample rates from 2.5 to
20 MHz. In the 16-tap mode, the
device samples data at the 20-MHz
system clock rate. If a lower sample
rate is acceptable, the number of
stages can be increased in powers of
two up to 128. Each time the number
of stages is doubled, the clock rate is
halved with respect to the system
clock rate. The chip can also be con-
figured either as one long filter or
two filters with half the number of
taps in each.

In the digital-receiver applica-
tion, the 16256 was illustrated only
in its most simple application. In the
digital-receiver chain, additional
functions such as matched filtering,
pulse compression, coherent convo-
lution, chirp-z transforms, phase-
lock loops, correlation and convolu-
tion may be necessary and can be
implemented with the 16256 by

modifying the filter coefficients and
inventive interconnection schemes.

Coefficients for the 16256 are
stored internally and can be
downloaded from a host system or a
simple EPROM. If an EPROM is
used, no additional support is re-
quired, letting the part be used in
stand-alone applications. A full set
of coefficients is then automatically
loaded at power-on by the chip or at
system request. A single EPROM
can provide coefficients for up to 16
devices.

0 Just the beginning

The PDSP16350 and PDSP16256
provide only the rudiments of the
receiver front end, and many addi-
tional processing steps may be re-
quired at a high bandwidth. One
such step could be the addition of
frequency translation of the signal to
a new frequency. In this case, a
PDSP16116 works with the 16350.
The main difference is that the sig-

embedded AT bus controllers
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nal is now complex and requires four
real multipliers to step through the
translation, as opposed to the two
required when doing the more ele-
mentary 1/Q split. The 16116 com-
plex multiplier also provides a single
pin for complex conjugation, neces-
sary when performing modulation or
rotation algorithms.

The examples mentioned above
only begin to exploit the complexity
of digital receivers, according to Vig-
ilante. The addition of other existing
and/or emerging high-performance
DSP components will satisfy other
needs.

Additional channelization may be
necessary for detection problems
over a wide bandwidth, Vigilante
adds, which can be handled by a
soon-to-be-announced FFT proces-
sor (PDSP16510). This dedicated
FFT chip is designed to perform up
to 256 complex-point FFTs at a sus-
tainable sample rate of 10 MHz.
Once again, the chip uses a data flow

approach, allowing its inclusion
with no external memory.

I More and faster

Though general-purpose devices
tend to focus on narrow bandwidths
with increasing algorithm complex-
ity, Vigilante sees an increasing need
for DSP devices that implement more
common algorithms at a higher sam-
ple rate to handle available media
bandwidths. The Plessey DSP prod-
uct family is geared to provide that
type of performance and, according
to Vigilante, is just the beginning of
a growing line of increasingly higher
performance products.

“Our current family of chips is
made in Plessey’s 1.5-um CMOS
process, giving it the 20-MHz sam-
ple rate required for many of today’s
systems,” says Vigilante. “But to-
day’s systems require even wider
bandwidths. Plessey plans to shrink
geometries to about one micron in
the near future, practically doubling

the effective sampling rate.”

The key to the performance of the
Plessey chips, Vigilante says, is
through architectures using many
computational resources on a single
chip. Several multiplier/adder pipe-
lined stages, for example, are cas-
caded to implement specific func-
tions such as demodulation, down
conversion, filtering or detection.
This data flow architecture—com-
pared with architectures such as the
more common Harvard type—re-
stricts the range of algorithms due
to the dedicated interconnect
scheme, but provides the highest
possible performance available from
given hardware resources. |

For more information about the technol-
ogies, products or companies mentioned in
this article, call or circle the appropriate
number on the Reader Inquiry Card.
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Mike Donlin, Senior Editor
oday’s high-performance circuit
T boards demand tightly packed
traces running between cus-
tom, semicustom and standard high-
speed CMOS devices. The effects
that such complex designs produce—
namely, ringing, crosstalk and re-
flection—can cause clocking and
triggering problems and system-
crippling glitches. Unfortunately,
most tools that predict and analyze
these problems are run after the lay-
out is finished, a trait that separates
them from the front end of the design
cycle. The perfect analysis tool would
allow a designer to analyze, correct
and back annotate high-speed tim-
ing and transmission-line effects
into the layout tool, before the proto-
type stage. Such a tool would elimi-
nate extra prototype cycles, which
directly affect a product’s perfor-
mance, cost and time-to-market.

“What people are doing today is
hanging logic analyzer probes all
over a prototype and that’s certainly
not a complete, worst-case evalua-
tion,” says Pat Wolfram, marketing
product manager at Mentor
Graphics (Beaverton, OR). “Today’s
multilayered boards and fine-pitch
circuits are making that kind of
analysis almost impossible.”

The primary problem a designer
faces when analyzing circuit board
timing is getting data that accu-
rately reflects how a board’s compo-
nents will behave in a real operating
environment. Timing analysis data
can’t be too optimistic, or potential
problems will be overlooked. On the
other hand, an overly pessimistic set
of parameters will tag false timing
hazards and place undue restric-
tions on the final design.

B Noise impedes performance

Today’s high-speed components only
complicate matters. Reflections
caused by anomalies in transmis-
sion lines may cause false trigger-
ing, thus forcing the designer to
redesign the board to accommodate
lower clock rates. In any case, per-
formance is sacrificed. Most design-

High-speed PCBs pose problems
for timing analysis tools

ers prefer to route these critical
paths by hand, but as circuit boards
employ more and more high-speed
devices, hand routing is consuming
an inordinate amount of the design

“Gate delay, etch delay
and settling time must |
all be taken into
account for accurate
timing analysis."”
—Shiv Tasker, Valid Logic Systems

cycle. Better timing data, even for
postlayout analysis, would help pre- |
dict prototype performance.

“Most timing analysis tools on the

market look at schematics and use
the gate delays between different
components to try and define the
critical paths,” says Shiv Tasker, di-
rector of product marketing at Valid
Logic Systems’ printed circuit board
division (Chelmsford, MA). “That
approach doesn’t take into account
other elements that affect timing. In
addition to gate delay, there’s etch
delay and settling time, each of
which must be taken into account
for accurate timing analysis.”

Once this timing information is
defined, it can be used to set limits
on a postlayout simulation before
the critical prototype phase. “In a
circuit where a driver goes from zero

| to one, the receiver should be ready

after a certain amount of etch delay,”
says Tasker. “But sometimes there
isn’t sufficient drive, so the signal
goes halfway and lingers there be-
fore it ramps up. A designer needs to
know that there’s insufficient drive
and that it may be necessary to look
at the whole network—a major fix
that would require changing the
whole design. Finding something
like that after routing is a lot better
than finding it after the board has

Valid’s signal integrity tool, SigDelay, analyzes high-speed circuit board signal trans-
missions for the timing effects of logic transitions. Here, though the maximum allow-
able propagation delay is only 3.4 ns, the receiver pin doesn’t change states until

4.0 ns. The offending signal is highlighted in the Allegro layout tool, and the corre-
sponding waveform is displayed within Analog Workbench.
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DESIGN AND DEVELOPMENT TOOLS

been fabricated.”

To solve the high-speed signal de-
lay problem, Valid has just unveiled
SigDelay, a timing analysis tool
that’s part of the Allegro PCB design
system. SigDelay works directly
with Valid’s Signal Noise Analysis
Tool, which lets users make simulta-
neous detailed analyses of high-
speed board characteristics such as
crosstalk, thermal shift, reflections
and ohmic loss. It uses the transmis-
sion-line simulation results pro-
vided by the Signal Noise Analysis
Tool to analyze the speed and
smoothness of the signal. SigDelay
then verifies length and delay con-
straints that may have been estab-
lished on the signal, and uses Rapid-
Sim, Valid’s high-speed digital
simulator, to extract the minimum
and maximum pin-to-pin delay data
for postlayout timing simulation.

Recognizing this need for physical
timing data in the preprototype
stage of board design, Mentor
Graphics has teamed up with Quad
Design Technology (Camarillo, CA)
to provide pin-to-pin delay calcula-
tions from Quad’s tranmission-line
and crosstalk analysis tools. Though
Mentor is currently referring ac-

cycle_type 0
cycle_type_1

HICRO(2]
CACHE [2)
ML)

counts that require high-speed cir- | coupling on system performance.

cuit board design tools to Quad De-
sign, plans are in place to incorpo-
rate the analysis tools into Mentor’s
Concurrent Design Environment by
the end of this year. The Quad tool-
set includes the Pre-Route Delay

“There’s nothing
available today that
can evaluate the vector
set and determine if the
tool is exercising all
the timing paths.”

—Pat Wolfram, Mentor Graphics

Quantifier, which evaluates compo-
nent placement and calculates sig-
nal interconnect delays in circuit de-
signs; the Transmission Line
Calculator, which simulates tran-
mission-line effects in conductors
such as cables, backplanes and
traces; and the Crosstalk Tool Kit,
which predicts the effects of signal

reset_state
CLOCK A~

freeze

—

B SIG/NET -

Worst-case timing analysis capabilities in Teradyne’s MultiSim Interactive Designer
help identify subtle timing problems that don’t show up in hardware prototypes. In
this example, the set-up parameters require the signal to be stable for 2.0 ns. Worst-
case timing shows the signal stable for —9.5 ns.

Though the analysis tools from
Quad Design and Valid give design-
ers critical information before the
circuit board layout is committed to
prototype, the ideal situation would
be to extract timing analysis infor-
mation before simulation. Then the
placement of components would be
an informed task instead of one that
relies solely on the experience of the
designer.

“Design verification has tradition-
ally been a back-end process,” says
Brian Miller, product marketing
manager at Teradyne (Boston, MA).
“But that’s becoming impractical as
designs get more complex. A tool
that merely points to a problem in a
design is inadequate. There might
be 20 paths that lead to the affected
circuit, and they might affect 20
other paths. It’s time-consuming to
weed through all the possibilities.”

One solution would be to bring
postlayout information into simula-
tion, but there are no standard in-
terfaces for layout systems to com-
municate delays to the simulator.
“We’re working on a graphic display
that would highlight which paths
caused timing hazards,” says Miller.
“Ideally, you'd like a warning in sim-
ulation that would tell you, for in-
stance, that there’s a set-up viola-
tion on certain pins. Then a
description would point out what the
violation was, what paths caused it
and what pads were affected.”

B The best solution

Right now, the best solution rests on
supplying timing analysis data to
static and dynamic timing ana-
lyzers, though the results can be
misleading unless there is tight in-
tegration of data to analyzer. “A
static timing analyzer is going to be
pessimistic because it has to assume
worst-case performance,” says
Mentor’s Wolfram. “It looks at every
path, and that means it might report
on a lot of paths that aren’t of any
concern.”

To avoid producing pessimistic re-
sults, static analyzers need control
logic to determine which paths are
valid, as well as adequate test vec-
tors applied to the parts under anal-
ysis to ensure that they’re in the
right delay mode. A DRAM, for ex-
ample, will have a different delay if

| it’s in a read/write mode than if it’s
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SO MUCH FROM SO LITTLE

High Level Of Integration. The TEK-AT1 features an 80C286 at up to 20 Mhz with system memory from 512 Kbytes
up to 4 MBytes, two serial ports, one parallel port, a watchdog timer, a power failure detector, solid state
disks with support for FLASH EPROMS, floppy and hard disk controllers.

Versatility. The TEK-AT1 can be used in a PC/AT passive backplane or as a stand alone computer for embedded
applications.

Reliability. Teknor's products are built to operate in harsh environments. The TEK-AT1 can operate in extented
temperature ranges and require very little power (sleep mode supported), typically less than 4 watts.

The TEK-AT1 is backed by a two year warranty.

The solution: CALL 1 (514) 437-5682

T TEKNOR

MICROSYSTEMS INC.

The right connection
P.O. Box 455, Sainte-Thérése (Québec) Canada J7E 4J8 < Fax: (514) 437-8053
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DESIGN AND DEVELOPMENT TOOLS

in a read/modify/write mode. “Dy-
namic timing tools would solve this,
but they have a downside,” Wolfram
points out. “If they don’t have a ro-
bust vector set, they might mask
paths that should be examined.
There’s nothing available today that

can evaluate the vector set and de-
termine if the tool is exercising all
the timing paths. The ideal analyzer
would be a combination of static and
dynamic capabilities.”

The hope, therefore, is that timing
analyzers will be able to give ade-

You can look for them all by yourself, and,
eventually find them. It might take you two or
three days, though. Or,
you can do what our cus-
tomers have done, and
use the SCSI analyzer
from Pacific Electro
Datato find them in
a matter of minutes.

Our newest product, the PED4500, is a
laptop portable SCSI bus analyzer. It guides you
through the menu-driven setup, capture and
display. SCSI bus changes are time-stamped
and stored in the 32,768 word SRAM buffer.

Captured data is displayed as a signal listing,
Cau For
FREE
SCSIG v PACIFIC
T PACIFIC

Tel: (714) 770-3244

We'll help you find those little critters.

PACIFIC

PACIFIC ELECTRO DATA:
14 Hughes, Suite B205, Irvine, CA 92718
1-800-676-2468  Fax: (714) 770-7281

timing wave form, or as easy-to-understand
SCSI commands, status and messages.

With optional emulation installed, you
can use the PED4500 as SCSI initiator or target.

The PED4500 laptop analyzer features a
16Mhz 286 processor, 40 MB hard drive, VGA-
compatible gas plasma display, and 101-key
keyboard. Or, if you wish, you can buy the
analyzer as a drop-in card and software and
install it in your own PC. The choice is yours!

quate data to designers for use in
prelayout simulation. The key is
keeping the analyzer as flexible as

| possible, so that neither too many
nor too few timing hazards are

flagged. “Our approach with our
Veritime timing analysis tool is to
provide enough case-analysis capa-
bility,” says Chris Brawy, product
marketing manager at Cadence De-
sign Systems (San Jose, CA). “This
gives a designer the chance to de-
scribe the parameters in which a
circuit will operate. As long as you
do that, you can get an accurate
analysis with few false hazards.”

0 Relief in sight

Until the ideal solution is developed,
designers will have to be content
with tools that point out potential
timing hazards for postlayout verifi-
cation. Products are on the horizon,
however, that promise relief. Racal-
Redac (Westford, MA) is set to re-

| lease its High Performance En-
| gineering EDA system later this

year. Users will be able to specify
delay, crosstalk and reflection limits
on the schematic, and these delay
parameters will be automatically con-
verted to spacing rules. Racal-Redac’s
Visula placement system will then
position components close enough to
achieve the desired delays, and the
autorouter will rip up traces that
exceed delay specifications.

Though the day when accurate
transmission-line effects and timing
analysis data can be plugged into a
simulator isn’t yet here, the processes
are creeping closer to the top of the
design cycle. And as system frequen-
cies approach 20 MHz and beyond,
the need for this capability has
never been more critical. |

Yes, we have just the tool to find those
little critters. In fact, the PED4500 can locate
the bugs easier and more cost-effectively
than anything else around. \

And you can carry it
everywhere you go.

CIRCLE NO. 37

For more information about the technologies,
products or companies mentioned in this ar-
ticle, call or circle the appropriate number on
the Reader Inquiry Card.

Cadence Design Systems

OB DS 1080 e s Circle 218
Mentor Graphics

(5D BTN < ) oot o Harad v Circle 219
Quad Design Technology

(BOBYOIBRBIBO i bt s 5 w3045 & Cirde 220
Racal-Redac

{508) BAZAR00 .5/, ws v v vviy vt s s Circle 221
Teradyne

S AR DT OB 1 R sl e b xSl Circle 222
Valid Logic Systems

(508 ZH623000 ... v v i 5 b JCROEIR 223

58 OCTOBER 1, 1990 COMPUTER DESIGN




The Motorola
- (Com

G

puter
Invites Yo

loBecome
Their Newest

Bo

ember.




Take Advantage Of
Board-Level Partmer

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

Malcolm

Quali
Award o




All' That QOurVME
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nce you've seen what

assured. Such as

Motorola brings to the table, | providing a way to up-
we think you'll agree it's grade from the 68020
everything you need. Like to the 68030 to the

the most complete line of VME 68040, or from a
products, services and engineering 68000 CISC board
support available anywhere. Award- to an 88000 RISC
winning quality. Competitive board with a simple
pricing. All from the company that re-compile. Wherever
pioneered VME technology, and you're headed,

whose product line ranges from
ICs to boards to full systems. And
includes everything in between.

You decide exactly what you
need from our more than 100 VME
products at every level of price and
performance. From CPU boards, like
our new’040-based MVMEL65, to
memory boards, to communications
boards. And the industry’s widest
assortment of development tools, soft-
ware resources, and technical support.

A partnership with Motorola

Motorola is going to be there.

And well support you during
the entire development process.
Every board in our product line
includes a full suite of board diagnos-
tics available in both a run-time
and a source package. This degree of
flexibility also extends to our nation-
wide customer service programs,
which run the gamut from total on-

site maintenance to self-maintenance
support packages.

For more information, call us
today at 1-800-624-8999 , ext. 230.

Once you discover the
advantages of a partnership with
Motorola, you'll see that it’s no
ordinary board-level decision. It
could ensure the future of your
company.

At Motorola, Openness Is Standard Procedure

not only helps you control costs, hese days, been that way ever since | interoperability of
but even more impor- T openness has we helped introduce different real-time soft-
tantly, become some- | VME back in 1982. ware modules within
speeds thing of a buzz word, That’s why a common UNIX
your time and everybody seems to | Motorola is committed environment. And it’s
” tomarket. | have a differentidea to supporting why we support virtu-
e Our pro- on what is and isn’t official and de ally every networking
ducts include more functionality “open” To us, it’s no big facto industry protocol, including
with a higher level of integration to mystery. Openness standards, XNS, TCP/IP, DECnet)'

accelerate your development efforts.
And because of Six Sigma quality
control you can be assured that our
products will work right out of the
box. It all adds up to the fact that get-
ting you to market sooner is a promise
only a company with the resources
of Motorola can make good on.

Every Motorola product
includes a built-in migration path, so
your future product cycles are

means open architec-
tures, open software,
open networking. And
open standards like
UNIX? as indicated by
our role in founding
88open. It means we're
open to helping solve
problems with your
point of view in mind,
not just ours. And it’s
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Forth engine accelerates
VME response time

Warren Andrews, Senior Editor

hough VME single-board com-
puters based on conventional

RISC and CISC processors and
associated software are doing an in-
creasingly better job of responding to
real-time events, latency times for
the processor to respond to such
things as interrupt requests are of-
ten too slow. It can take many clock
cycles for a processor to acknowledge
an interrupt, and even more to initi-
ate a response. In critical systems,
this timing can be crucial.

Knocking down latency time to as
little as a single clock cycle for nor-
mal operation, and four cycles for
worst-case operation, hasn’t been
possible with conventional micro-
coded processors. But by using a
hardware engine that directly exe-
cutes a high-level language and ex-
ecutes several instructions simulta-
neously, a 12-MHz processor from
Harris Semiconductor (Melbourne,
FL) was able to run routinely at 18
Mips with bursts up to 60 Mips. The
key to this performance lies in the
power of the RTX 2000 Forth engine.

The new board, now offered by
Forth system and software devel-
oper Silicon Composers (Palo Alto,
CA), combines the Harris Forth en-
gine with memory and I/O to provide
a compact, fully VME-compatible
single-board computer.

“The Forth engine really excels in
real-time control applications,” says
Silicon Composers president George
Nicol. He reports that the RTX 2000
can respond to an event in a single
clock cycle, which translates to 100
ns at 10 MHz and 83 ns at 12 MHz.
A similar response from a conven-
tional processor can take many ma-
chine cycles just to service an inter-
rupt routine.

Additional performance and flex-
ibility come to the board’s interrupt
structure with SC/Forth, Silicon
Composers’ version of Forth. A sin-
gle SC/Forth command, for example,
can assert any of the seven VMEbus
interrupts and pass a full 16-bit vec-
tor to the VMEbus. The interrupt
handler first services an interrupt

with release-on-acknowledge, and
then maps the interrupt and inter-
rupt acknowledge to E12 of the RTX
2000, while the AC fail signal is
mapped to the nonmaskable inter-
rupt of the RTX 2000.

Silicon Composers uses the power of Har-
ris Semiconductor’s RTX 2000 processor
with its own version of Forth on a VME
board to provide high-speed perfor-
mance for real-time applications. The
combination of the Forth engine, which
can directly execute a high-level lan-
guage, and Silicon Composers’ SC/Forth
language allows for the simultaneous ex-
ecution of multiple instructions, letting a
12-MHz board operate at 16 Mips
routinely and in bursts of up to 60 Mips.

Called the SC/Fox VME, Silicon
Composers’ board represents the
company’s first foray into the VME
marketplace, as well as the first
emergence of Harris’ Forth engine
on the bus. Silicon Composers took

care to see that the board complied
with all the VMEbus rules to serve
as either a master system controller
or a slave. The board includes such
functions as TACK daisy-chain
driver, system clock driver, bus
time-out timer and bus arbiter for
all four bus priorities enabling max-
imum system flexibility. In addition,
the board transfers data by words or
bytes to ease system integration into
a variety of systems.

In a board of this type, the avail-
ability of a processor interface is sig-
nificant in that it lets users proto-
type using Forth technology for
ultimate use in an embedded appli-
cation or custom boards.

To allow straightforward I/O in-
terfacing, all RTX 2000 signals are
carried out to two 50-pin expansion
headers on the board. With the op-
tional SC/VME PROTO prototyping
plug-on board, application-specific
hardware can be added directly to
the board and, if required, inter-
faced to the P2 connector of the VME
board.

0 Processor performance key

“The key to the performance of the
board is the RTX 2000 with its 14
prioritized interrupts,” says Nicol.
Following an interrupt request, the
board responds in between one and
four clock cycles. The return to nor-
mal operation takes zero clock cy-
cles, giving it a large advantage over
more conventional processors in re-
turning to normal operation.

Another differentiating factor of
the RTX 2000 over conventional
processors is a private processor bus
that Harris calls its ASIC Bus. This
bus is made up of eight channels of
16-bit I/O, which allows the proces-
sor to input and output data rapidly.
“Data can be acquired at a 24-
Mbyte/s rate over Harris’ ASIC
Bus,” says Nicol. “In addition, the
processor has a 16x16-bit on-chip
parallel multiplier that provides a
32-bit result in a single clock cycle.”

While the hardware resources are
significant, the Forth language ca-
pability really differentiates Silicon
Composers’ product from the
masses. Unlike conventional proces-
sors, which run machine code com-
piled from a higher-level language,
the RTX 2000 directly runs Forth
language code.

“Running SC/Forth, the board is
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Some disk drive
companies measure
quality in hours.

1990 Hewlett-Packard Company

PE 12013

With a never ending commit-
ment to quality that goes beyond
MTBF numbers. We back it up
with a 5 year warranty on each
of our disk drives, including
3.5-inch and 5.25-inch products
with capacities ranging from
200-1600 Mbytes.

In fact, at HP, the pursuit of
quality is reflected in everything
we do. Like striving for continu-
ous improvement in reliability at
each stage of the production
process, not just at the end.

And consistently using reliability
improvement tools like STRIFE
testing and Design Defect
Tracking to find and solve
problems to their root cause.

Of course, our attention to
quality will have a measured
effect on your business. Like
reducing your spare parts
inventory and field support
costs by two thirds.

For more information, call
1-800-752-0900, Ext. 1329
for an OEM evaluation package.
Because at Hewlett-Packard,
we don't just prove reliability,
we improve it.

There is a better way.
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TP41V DUAL VME/VSB FOR
MULTIPROCESSOR APPLICATIONS

e MC68040 25-33MHz: 20MIPs, 3.5MFLOPs at
25MHz, Integral FPU, 2 x 4Kb Caches
e 2-16Mb DRAM onboard, Dual banked,
Multiported to CPU, VME, VSB and LAN
e Segmented Memory Protection for VME/VSB
access
e VME Rev C IEEE1014:
e System Controller
e |nterrupter and handler
e 16 vectored interrupts M C 6 8 O 4 O
e DTB Master/Slave
e BLT transfers e 4Kb Mailbox
e VSB Master/Slave
e Interrupter and handler
e 16 vectored interrupts
e Ethernet IEEE802.3 with 32bit DMA Controller
e 128Kb to 2Mb EPROM in 2 JEDEC sockets
® 2 xRS232 ¢4 x CIO e 12 x Counter/Timers
o Software support includes:
© pSOS+" e Velocity e VxWorks
o TP-IX/68K V.3.2 implementation of UNIX

If you would like information on these,
or any other Tadpole products,
call us TOLL FREE on:

1 800 232 6656 for US enquiries

For European enquiries contact:
Tadpole Technology plc Tadpole Technology SA
Cambridge Science Park 44 Avenue de Valvins
Milton Road 77210
Cambridge CB4 4WQ Avon-Fontainebleu
Ethernet 1s a trademark of the Xerox Corporation < = ENGLAND FRANCE

MC68040 is a trademark of Motorola Inc.
pSOS+™ is a trademark of Software Components Group

Velocity is a trademark of Ready Systems Tel: 0223 423030 Tel: 331 60 72 50 60
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TP40VVERY HIGH PERFORMANCE
SINGLE BOARD VME COMPUTER

e MC68040 25-33MHz: 20MIPs, 3:5MFLOPs at
25MHz, Integral FPU, 2 x 4Kb Caches
e 2-32Mb Exchangeable DRAM Module, Dual
banked, quad-ported to SCSI,VME, LAN and
CPU
e VME Rev C IEEE1014:
e System Controller
e Interrupt handler
e 4Kb Mailbox
e DTB Master/Slave
e BLT transfers
e SCS| interface on P2. 32bit DMA and NCR
53C90A achieving sustained data transfers up
to 4.5Mb/sec
e Ethernet IEEE802.3 with 32bit DMA Controller
e RTC with 2Kb SRAM
e 8bit user 1/0
e 2 xRS232 «2xCIO
® 6 x Counter/Timers
o Software support includes:
* pSOS+" e Velocity e VxWorks
o TP-IX/68K V.3.2 implementation of UNIX
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able to achieve sustained perfor-
mance of 18 Mips for a 12-MHz
clock,” says Nicol. “SC/Forth speeds

operation by executing multiple in- |

structions per clock cycle. In this
way, the processor is able to achieve
burst speeds of up to 60 Mips.

Areyou
ina

squeeze
with

your 8051
applications?

Get more room and
performance from our
8051 C compiler.

> Fit 30% more code in memory
> Compress your execution speed by a

SC/Forth takes full advantage of the
RTX 2000 instruction set by auto-
matically optimizing multiple Forth
primitives, such as OVER SWAP-,
into single machine-cycle instruc-
tions, permitting far higher speeds
| than are normally achievable.”

Find out how our compiler will find you the space
you'll need in your memory.

Contact BSO/Tasking at 1-800-458-8276.

(Inside MA. or outside U.S.A. 617-894-7800).

Fax 617-894-0551.

factor of 10 BSO
> Add more features without adding
more memory TASKING
BSOMTasking US BSO/Masking UK BSO/Tasking Italia BSOMTasking Deutschland ~ BSO/Tasking France  Tasking BV Netherlands
1-800-458-8276 +44 252 10014 +39 2 6698 2207 +49 7152 22090 +33130 54 222 +31 33 558584
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The RTX 2000 is a stack-oriented
microprocessor whose instruction
set resembles the high-level lan-
guage Forth. According to Nicol, the
language can be easily learned by a
competent programmer in a matter
of hours, and programming in Forth
is considerably easier than in other
high-level languages.

B rorth not always a plus

“But the same things that make
Forth relatively easy to program in
also make it tough to maintain,” says
Ed Rathje, vice-president of JMI
Software Consultants (Springhouse,
PA). Rathje says that Forth tends to
be very programmer-specific and re-
lates horror stories of code having to
be totally rewritten because the orig-
inal programmer was no longer
available to explain it.

While Rathje is quick to point out
a negative aspect of Forth, he also
admits that it has advantages. Ob-
viously, in an engine such as the
Harris RTX 2000, there are some
performance advantages for certain
applications, such as those calling
for lightning-fast interrupt response
time. And, he says, for prototyping
and in small operations Forth can be
a quick way to get an operation up
and running with good performance.

Forth has been around for well
over a decade, but despite its ubiq-
uity, there are still few commercial
or industrial Forth applications
compared with those for languages
such as C, Pascal and Fortran.

Undoubtedly Silicon Composers’
board will find some applications in
areas where fast real-time perfor-
mance is required and programmers
are willing to learn Forth. Despite
its superior performance in many
areas, though, it’s likely to gain only
limited application until the com-
pany releases a C compiler, which is
being developed now. Design engi-
neers remain a relatively conserva-
tive group that tends to stick with

known approaches. L]
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NEW...Warrior-III

The ultimate
subroutine
machine.

The ultimate. The best. A board level array Want to find out more?
processor whose 1860, and 1960 combination Circle the bingo, and we will send you more
make it the most megaflop friendly array data or give us a call. We can have a SKY

processor available. It is a full three to six
times faster than its predecessor the Warrior-II.
The two internal processors are supported by
either fast SRAM or cached DRAM memory.
Coupled with a 160 Mbyte per second internal
bus you've got a real screamer. 80 Mflops, 40
MIPS peak performance.

technical representative contact you
immediately.

SKY Computers, Inc.
27 Industrial Ave.

Chelmsford, MA 01824

Tel. (508) 250-1920

FAX: (508) 250-0036
Single slot 6U and 9U VME CIRCLE No_( 36 )

Supercomputing on a single slot board.
Memory from 1/2 to 64 Mbytes. The board
includes a VSB bus interface and an additional
expansion port. SKY also offers standard 1/0
daughter cards such as a 32-bit parallel
interface. Or if you like, you can customize
your own interface. And, multiple Warriors
can be used without special cabling.

Real DMA

The 1960 executive controls a powerful DMA
engine capable of addressing host memory and
external devices. There is no tie up of the i860
to accomplish this. And, since internal
interrupts don't affect the i860, you get more
usable megaflops. Real horsepower to solve
problems like image processing, signal
processing or matrix manipulation.

SZ0 OO SE0 JASPS QF OnnE

Software support

Add to this built in source code compatability
with the Warrior-II library, advanced features
like command chaining, user built command
blocks, and tools to do custom routines. The
result, the most competitive board level array
processor on the market.
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Tom Williams, Senior Editor

T he increasing complexity and

speed of microprocessors pres-

ent a challenge to real-time
software developers who need emu-
lation capability for debugging—
namely, how to look at the internal
machine states that aren’t accessible
via normal pins. The status of inter-
nal pipelines, caches, memory and so
on is often hidden from the user, but
it’s needed by the programmer to
track down software problems.

Some manufacturers have pro-
vided in-circuit emulation (ICE)
modules and special bond-out ver-
sions of their processors to allow
access to the internals for emula-
tion. This method allows true real-
time emulation, but it can be a bur-
den because of the extra pins and
the huge ICE modules involved. It
becomes truly unwieldy when one is
trying to debug a multiprocessor
system. Just getting a number of
ICE modules plugged into multiple
boards that are themselves plugged
into a card cage is often virtually
impossible.

A different strategy, being pur-
sued by Texas Instruments (Dallas,
TX), uses the logic originally built
into the chips for testing purposes,
along with some extra logic to con-
trol the processor to give program-
mers access to the internal machine
state. The testability logic works by
halting the processor and then scan-
ning out the state of all the internal
gates over a serial line. The same
logic can be used to read the con-
tents of registers, caches and pipe-
lines and can then used by a debug-
ger to correlate the internal state of
the processor with the assembler
listing or high-level source code of
the program.

| Using scan-based emulation

TI calls this technique scan-based
emulation. Although it doesn’t give
the full benefits of true real-time
emulation—such as hardware
breakpoints and buffering—it does
let programmers halt execution on
software breakpoints and extract

On-chip test logic aids
emulation of complex processors

the status of the processor.

Equally important, it lets multi-
ple processors be chained together
for multiprocessor emulation with-
out the cumbersome use of huge ICE
pods. Scan-based emulation uses
only four extra pins with no software
or ROM-based monitor or other pro-
cessor overhead. It can thus be used
for field service in installed equip-
ment as well as for application de-
velopment.

One can start and stop the processor
on any given clock cycle, for in-
stance, but when it’s halted in emu-
lation mode, it will execute all the
instructions remaining in the pipe-
line. Programmers must consider
this when setting software break-
points. You can’t run the processor
one clock cycle at a time and see
what all the flip-flops are doing in
real time, but you can single-step it
and have access to all the registers
and internal states once you've
halted the processor.

l The modular port scan device

The interface to this control and
scanning logic is through TI’s propri-
etary modular port scan device
(MPSD) interface. MPSD provides a

THE EVOLUTION OF EMULATION

34020 32030 320050
SYS | ANA ' CPU
ON-CHIP CHIP JTAG [MPSD|MPSD
MCU LOGIC JTAG TO MPSD
EMULATOR EMULATOR EMULATOR
PC SUPPORT BC SUPPORT PC SUPPORT
HARDWARE HARDWARE HARDWARE

For chips designed before the JTAG/IEEE protocol was finalized, Texas Instruments
uses its own modular port scan device (MPSD) interface to access internal processor
states. For the 34020, MPSD talks to the on-chip microcontroller. For the 320C30, it
directly scans the chip logic. On later processor generations, the JTAG protocol allows
boundary scan of the processor pins, as well as scanning of internal states via an in-

terface to MPSD.

TI got started on scan-based em-
ulation with its TMS320C30 digital
signal processor, according to Tony
Coomes, TI DSP development sys-
tem manager. By adding some extra
control logic to the scan-chain cir-
cuitry used for testing, “We now
have total control over the processor
through our own private port,” he
says, “and we can see every individ-
ual flip-flop and register in the de-
vice, including the memory.”

There are certain caveats associ-
ated with scan-based emulation.

serial interface to a single chip. A
similar interface is used to provide
emulation for TI's newest graphics
processor, the TMS34020, but the
emulation doesn’t use on-chip testa-
bility logic. Instead, it sends com-
mands to the processor’s on-chip
front-end microcontroller to shift out
the internal state. Thus, via a MPSD
interface, the same kinds of com-
mands give emulation capability to
both parts, albeit in a slightly differ-
ent manner, based on their architec-
tures.
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Those endless compile-time coffee breaks are a thing
of the past.

Compiles Faster

The Sierra C™ compiler gets your code into your target
system 10 to 20 times faster than other high performance
compiler packages. The dhrystone benchmark, on a 16 MHz
PC AT*® host, compiles, assembles, links and downloads to
a 68020 target in less than 4 seconds.

Generates Better Code

Sierra C has resolved the paradox of fast compiles and
optimized code. While compiling at blazing speeds, Sierra C
generates faster and tighter code than any other optimizing
compiler on the market today.

Complete Development Toolset

Sierra C is more than fast—it’s complete. It includes all the
tools you need for cross-development, built to perform with
unsurpassed efficiency. Along with Sierra C’s optimizing
compiler, macro assembler, and linker/locater, you get a
librarian, symbol table examination utilities, a high speed
parallel download system and a multi-window source level
debugger. Complementing the toolset is an extensive C
runtime library supplied in both source and object form.

Slerra C For'The 68000 Family
The Four Second Coffi

ee Break

Designed for Embedded Systems

Sierra C conforms to the proposed ANSI C standard, sup-
porting function prototypes and the important keywords
const and volatile. Position independent, re-entrant, and
ROMable code can be generated. Code can be optionally
grouped into as many as 126 independently positionable
sections. Assembly language can be inserted into your

C program through the asm keyword extension. And the
download utilities allow executable modules to be trans-
ferred directly into the target system or into a PROM
programmer with optional even/odd/quad byte selection.
The Sierra C toolset supports all members of the 68000
family including the new 68332. Sierra C is available now
for PC AT and PS/2™ computers, DEC VAX® systems,
Sun™ Workstations and other UNIX™ systems.

With Sierra C you get better products out faster. Call
today for more information at 8007764888
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The advantages of scan-based em-
ulation appear to be so appealing,
however, that TI is working on a
more standard method of imple-
menting it on its newer generations
of processors. And TI's approach
may prompt other manufacturers to
provide access to internal machine
states that could ease the way for
more general-purpose debuggers
and compilers to work with different

while MPSD is designed to get infor-
mation about the gate-level status of
an IC. Boundary scan on a micro-
processor or DSP chip looks at the
information available at the pads on
the edge of the die—for instance, the
same information that’s available at
the pins. But boundary scan can re-
trieve the information nonintru-
sively via the four-wire serial port.
Thus, with a JTAG controller on-

oTIs SCIF

ez

MULTIPROCESSING
HLL/ASL
DEBUGGER

/i |

to their MPSD ports.

In a Scope environment, the high-level language or assembly language debugger
talks to the system via the Otis interface standard, which calls processor-specific
primitive target interface (PTI) commands to implement the scanning functions. The
serial controller interface (SCIF) communicates with the test bus hardware. 320C40
and 320C50 DSP chips can be daisy-chained directly via their on-chip JTAG interfaces.
Earlier processors such as the 320C20 and 34020 require an ASIC-based JTAG interface

processor architectures.

For the newest family of DSP
chips—the TMS320C40 and
320C50—and future designs, TI is
marrying the Joint Testability Ac-
tion Group (JTAG)/IEEE-P1149.1
protocol format with its own inter-
nal MPSD. Under this approach,
commands can be sent to a chip in
standard JTAG format and be con-
verted to MPSD to extract internal
processor information.

JTAG was originally conceived for
doing boundary scan for highly inte-
grated board testing, says Coomes,

chip and a JTAG-to-MPSD inter-
face, programmers have access to
both the states of the pins (via
boundary scan) and all internal
state information (via MPSD). And
they have both levels of that access
via an IEEE standard protocol.

“It’s not just JTAG that makes
emulation work,” says Coomes. “You
must have the internal logic that
lets you single-step the processor,
set breakpoints and stop the proces-
sor.” And you must have the logic to
scan out the information. Other
processors with different propri-

etary internal logic could conceiv-
ably use a JTAG front end to allow
emulation.

While the chip internals can only
be scanned when it’s halted, the
JTAG controller can be monitored
when it’s running, so there’s access
to the status of the processor’s pins
via the boundary scan. The only
problem is that JTAG is an asyn-
chronous-type interface that runs at
a clock speed other than that of the
processor. This suggests that some

| useful real-time debugging is possi-

ble if one can correlate the state of
the JTAG controller with that of the
processor’s pins in time—a task that
doesn’t appear to be supported by
any current debuggers.

The use of JTAG suggests a possi-
ble way around the bond-out issue
as well. One could bring bond-out
pads to the periphery of the die with-
out having to bring external pins out
of the chip. Boundary scan could
then provide internal register, cache
and pipeline status as well as infor-
mation on the user-accessible pins.
Whether this could be done and
could provide for true real-time em-
ulation is still unclear.

| Emulating multiple processors

“The nice thing about JTAG vs.
MPSD is that JTAG lets you serially
connect devices on a chain,” says
Coomes. To scan the information out
of a series of processors, the scan-out
of one device goes to the scan-in of
the next in a daisy chain until all the
information reaches the user work-
ing on a host system. On a JTAG
ring, it’s possible to halt one proces-
sor and let others run, and to mix
and match processors with the same
interface. For devices such as the
320C30 and the 34020 that don’t
have the JTAG interface built in, an
ASIC- or PAL-based JTAG-to-MPSD
expander can be used to connect to
the MPSD end of several devices and
to present a JTAG interface to the
rest of the development environ-
ment.

The multiprocessing emulation
environment has evolved from TI's
system controllability/observability
partitioning environment (Scope)—
the company’s comprehensive de-
sign-for-testability framework.
“Emulation came because we had
built the testability logic into the
circuit and realized that there were
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SOFTWARE

other uses for it,” Coomes says. “We
expanded from MPSD to JTAG and
took the hit on silicon die size just to
provide emulation.” Scope provides
connectivity and software interfaces
to let the user stop the processor(s),

extract the information and look up |

compiler-generated data in the sym-
bol tables so that it can be used by
a debugger.

Scope provides three levels of soft-
ware to let a debugger talk to a
processor or set of processors con-
nected in a JTAG ring. The open

with all popular emulators.

PDATA memory.

directly in C.

floating point.

and bit.

startup routines.
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C-COMPILER
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e Optimizing compiler for tight, fast code.
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e |nterrupt routines with register bank switching can be written

e Comes complete with a macro assembiler, linker, and librarian with
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e Datatypes: (signed / unsigned) char, int, long, float (32 bit IEEE)

* Can be linked with existing PL/M-51 and ASM-51 object modules*
e Many library functions, including configurable input, output, and

e Completely integrates with our simulator/debugger and target
monitor into your development environment.

Call for more information and your FREE demo disk!

* Except where inconsistent with maximum
8051 efficiency

** PL/M-51 and ASM-51 are trademarks
of Intel Corp.
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SOFTWARE, INC.
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(408) 296-8051
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target interface standard (Otis) is a
set of processor-independent soft-
ware functions such as read memory
and write memory. Otis shields the
debugger from needing to have spe-
cific knowledge of how to scan infor-
mation into and out of a given pro-
Cessor.

Bl second level of software

Below Otis is the primitive target
interface (PTI), which does hold all
the knowledge on how to scan the
320C30 and the 320C40 to get valid
information. Since MPSD is a test
protocol, it knows about flip-flops.
Programmers aren’t test engineers;
they want to look at registers, not
individual gates. PTI helps organize
the gate information in a way that’s
meaningful for debugging. The de-
bugger accesses a given processor
via Otis, which calls the PTI func-
tions. For instance, to carry out an
Otis command to modify a value in
memory in a 320C30 system, PTI
would have to scan the value into a
register, scan the address into an-
other register, scan the proper in-
struction into an instruction register
and then tell the processor to exe-
cute.

A third software layer is the serial
controller interface (SCIF), which is
essentially a device driver that com-
municates to the hardware test en-
vironment via an ASIC called the
test bus controller.

TI has developed compilers and
debuggers for its graphics and DSP
processors that use the common ob-
ject file format (COFF) for their
symbolic information. The use of
COFF and the JTAG standard sug-
gest opportunities for third-party
software tool vendors and develop-
ment system vendors, and also a
way for manufacturers of complex
RISC and CISC processors to pro-
vide a level of emulation without
expensive and cumbersome hard-
ware systems.

For more information about the technol-
ogies, products or companies mentioned in
this article, call or circle the appropriate
number on the Reader Inquiry Card.

Texas Instruments

(800) 336-5236, ext. 701 Circle 238
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High-speed PALs keep pace
with today’s processors

Pinout and process
advances are propelling
TTL and ECL PALs

to 5 ns and faster—
with BiCMOS parts
lurking in the wings.

Barbara Tuck
Senior Editor

About the only thing that

makers of high-speed PALs agree on
is that designers will need parts fast
enough to support their 40- and 50-
MHz microprocessors. To meet that demand, PAL vendors are demonstrat-
ing Yankee ingenuity at its best by offering designers a rich set of indus-
try-standard products differentiated by process technology, pinout and
circuit design techniques.

For systems requiring 16XX and 20XX PAL devices of 5 ns and faster,
designers can choose bipolar TTL parts or high-speed and very pricey ECL
parts. High-speed BICMOS PALs will become a reality early next year.
Customers that have opted for TTL are finding themselves in the middle
of a pinout controversy between Advanced Micro Devices (Sunnyvale, CA)
and Texas Instruments (Dallas, TX). AMD has designed a proprietary
pinout to minimize ground bounce in its 4.5-ns PALs, which should be
shipping in volume by now. T1, on the other hand, is relying on the standard
pinout and the use of ECL configurations internally with TTL I/O for its
two 5-ns parts, available in production quantities since the spring. National
Semiconductor (Santa Clara, CA) has chosen to stick with the standard
pinout for its 5-ns TTL bipolar PALs, scheduled for introduction before
the end of the year.

For designers of computer and workstation applications that require the
highest speed, National offers a 2-ns ECL PAL, the fastest in the industry.
Philips Components-Signetics (Sunnyvale, CA), perhaps more bullish on
BiCMOS as a mainstream technology than any other semiconductor vendor,
will be sampling 5-ns BICMOS PALs in the first quarter of 1991.

B Ground bounce an issue

At speeds of 5 ns and higher, the most significant design consideration is
ground bounce, or the ringing on an output signal when one or more outputs
on the same device is being switched from high to low. The ringing in a
high-speed device can last so long that a slower device could actually be a
faster solution since a system can’t consider data as valid until the ringing
settles to below the low-level input voltage of the receiving devices.
Though the ringing caused by a single output’s switching is normally
below the low threshold voltage, the voltage at the ground pad is coupled

Because National
Semiconductor kept
the supply current
drawn by its 2-ns
ECL PAL at 220 mA
maximum, the com-
pany was able to
use a relatively
inexpensive PLCC
package for an ECL
device for the first
time. National uses
the extra four pins
of the 28-pin PLCC
to balance the I/0
ratio.
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to any low output through its output
transistor, and is thus proportional
to the number of outputs switching
simultaneously. If enough outputs
switch, ringing on the ground pad
will cause the detection of false
highs. The culprits responsible for
ground bounce are the inductance
and resistance of the ground connec-
tion in the PAL.

To minimize the noise that can be
generated by high-speed signals,
AMD went with a proprietary-pin-
out 28-lead PLCC for its TTL
PAL16R8-4 family. The pinout, radi-
cally different from the standard,
results in a 500-ps advantage. Max-
imum propagation delay is 4.5 ns,
and worst-case maximum frequency

7.5-ns TTL PALs.

Unlike AMD, TI has retained the
standard pinout for its 5-ns PALs,
relying on ECL design techniques
rather than a change in packaging
to control ground bounce and
crosstalk. The 20-pin TIBPAL16L8
and the 24-pin TIBPAL20L8 have
5-ns max. propagation delays, 125-
MHz min. cycle times and 4-ns max.
clock-to-Q times. The first parts to
be available, TT’s devices come in 20-
and 24-pin DIPs, and 20- and 28-pin
PLCCs with conventional corner
power and ground pins. Supply cur-
rent drawn is 180 mA max. for the
20-pin device, and 210 mA max. for
the 24-pin part.

As for noise, TI claims that its

To minimize the
noise that can be
generated by high-
speed signals, Ad-
vanced Micro
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is 125 MHz in registered mode.

In addition to adding an extra
power pin, AMD has added seven
ground pins and has situated them
in between outputs. By reducing the
effective lead inductance, the multi-
ple ground signals and the shorter
lead lengths minimize ground
bounce. Moreover, isolating the out-
puts from each other eliminates
crosstalk. According to Andy Robin,
AMD programmable logic market-
ing director, the new pinout will help
customers solve their critical-path
timing problems.

For those customers requesting
standard pinouts, AMD is providing
the 5-ns PAL16R8-5 family in 20-pin
DIPs and PLCCs. They are pin- and
fuse-map compatible with AMD’s

high-speed parts offer about a 20
percent improvement over previous
parts. “Our 5-ns devices generate
less noise than either our or our
competitors’ previous-generation 7-
and 10-ns PLDs,” says Tim Schnet-
tler, TI strategic marketing man-
ager for programmable logic
devices.

The new PLD circuitry, overlaid
on TI’s 1.5-um Impact-X bipolar pro-
cess, is largely based on ECL tech-
niques. Only the outside world sees
TTL levels. Whereas conventional
TTL-based PLD designs comprise
five delay elements (two inverters at
the input, a matrix, sense amp and
the output), TTI’s design comprises
only three delay elements. At the
input, a single inverting/noninvert-
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ing gate with ECL techniques re-
places a true and a complement
phase to eliminate one delay. And a
differential input turns a single
transistor on and off at the sense
amp, which is combined with the
matrix to save another delay. By
using an ECL configuration, TI re-
duced the voltage swing at the sense
amp input (input to the output gate)
by more than 50 percent, as com-
pared to TTL voltage swings.

Since ECL is used through the
sense amp, the small ECL input
swings have to be converted to 2.5-V
TTL output swings. To avoid the cus-
tomary 2-ns cost of converting TTL
into and out of ECL, TT used a spe-
cially compensated regulator out-
side the data path to control levels
used inside the gates.

Throughout the PALs, TI uses
sets of temperature-compensated
voltage reference circuits. These cir-
cuits set a high-level output voltage
of less than 3 V to reduce noise and
subsequent undershoot and oscilla-
tion problems. By clamping the ex-
ternal high-level output voltage and
internal voltage swings, these cir-
cuits prevent extreme drops in the
internal supply from affecting cir-
cuit operation. A voltage reference
circuit applied at the input of the
ECL gate sets the input threshold.

i Output kickers boost current

TI has made two improvements on
the output—called output kickers—
to provide extra output drive capa-
bility. A low-to-high output kicker
provides the ability to change the
short-circuit output current from 90
mA to 180 mA during an output
transition, permitting system de-
signers to drive 200- to 300-pF loads
with less performance degradation.
A high-to-low output kicker dis-
engages when the output reaches
0.5 V. Most high-to-low drive en-
hancements disengage somewhere
between 1.6 V and 2.6 V. System
designers prefer at least a 0.8-V
high-to-low speedup, allowing them
to switch through to the next de-
vice’s threshold. In addition to set-
ting the threshold at 0.5 V to solve
this problem, TI has added a timed
current source that automatically
shuts the kicker off after 20 ns.
According to Schnettler, “T1 has
shown that the key to controlling
ground bounce and crosstalk noise
in fast-switching bipolar devices is
not in the packaging but in the cir-
cuit design.” Furthermore, he says
that being the first vendor to go to
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In a silent-low test conducted by Texas Instruments on its 16L8 PALs, comparative data shows that the standard-pinout 5-ns PAL
exhibits less noise (first trace)—with one output held low and the other seven outputs switching from high to low—than the Tl 7.5-
and 10-ns parts (second and third traces, respectively). The 5-ns 16L8 used for the test was packaged in a 20-pin DIP with conven-
tional corner power and ground pins. (Upper trace shows input waveform.)

production with 5-ns PALs will al-
low TI to be a mainstream supplier.
“TT’s 5-ns bipolar PALs will be very
competitive against any other 5-ns
parts,” claims Schnettler.

By the end of the year, National
plans to be sampling its 5-ns bipolar
PALs. They will have a standard
pinout and will employ National’s
vertical fuse technology. In design-
ing its 5-ns bipolar parts, National
has also sought to minimize ground
bounce problems. To avoid ground
noise causing a false sense and
change of state, for instance,
National is using a split leadframe
package that isolates the output
buffer ground lead from that of the
input and sense amp. The split lead-
frame package isolates the two
grounds electrically all the way to
the package ground pin.

Since the 4.5- and 5-ns bipolar
PALs are so new to the market, it’s
too early to tell whether most cus-
tomers will choose the standard pin-
out or AMD’s proprietary pinout. As
blazing-fast RISC and CISC micro-
processors requiring 5-ns PAL sup-

port become generally available,
customer preferences on the pinout
issue will become clearer.

For the fastest-switching circuits
of superminicomputers, high-end
workstations and high-speed test
equipment, National offers the 2-ns
ECLPAL10016C4-2, the industry’s
fastest PAL. Only for ultrafast de-
signs, where the difference of a few
nanoseconds is significant to system
performance, are users likely to pay
the high price of this 2-ns part.

National fabricates this speed de-
mon in its Aspect II process, which
uses a tungsten fuse technology, to
achieve high speed without high
power consumption. Twice as fast as
the industry’s previous speed leader,
the 2-ns device draws 220 mA, giv-
ing it the best ECL speed/power ra-
tio in the industry, according to
National. And with ECL’s narrower
voltage swings, ground bounce isn’t
even an issue.

Because National was able to hold
down the power consumption of its
2-ns PAL to the equivalent amount
of power as a standard 24-pin TTL
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PAL, it can offer the part in a PLCC.
The shorter lead lengths of that
package reduce impedance for a
propagation delay improvement
over a DIP of between 300 and 500
ps. As the next size PLCC up from a
24-pin DIP has 28 leads, the logic
function of the 2-ns PALs has been
modified to take advantage of the
extra pins. The 16C4 function in a
PLCC has four additional outputs,
one for each corresponding comple-
mentary output.

The ECLPAL10016C4-2 is a com-
binational device that uses no clock-
ing signals. It accepts 16 input lines
and generates four output functions,
with each output containing eight
product terms for a total of 32 prod-
uct terms.

As the leader in ECL PALs,
National offers 10K- and 100K-com-
patible parts with 3-, 4- and 6-ns
propagation delays. Both Aspen
Semiconductor (San Jose, CA), a
subsidiary of Cypress Semiconduc-
tor, and TT offer a few parts that are
pin-compatible with National PALs.
Jay Kamdar, National’s PLD mar-
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THE
NO COMPROMISE 22V10

Programmable logic always has been a give-and-take affair. If you wanted speed, the price
was power—lots of it. And, if you tried to cut power, you lost the speed. It seems you
could have either one or the other —but not both. NOW YOU CAN HAVE THE BEST OF

BOTH WORLDS.

Announcing the AT22V10-15 —the no com-
promise 22V10.

Talk about fast. A blazing 15 nano-
seconds. That’s fast enough for those
advanced 32-bit systems you're designing
today for tomorrow’s machines.

And it’s cool. When you plug in the
AT22V10 you won’t even think it’s on.

It typically draws a stingy 55 milliamps

in standby and never asks for more than
90 milliamps.

So, if you're tired of having to compro-
mise. Don’t. Call Atmel, the home of the
no compromise 22V 10. If you’re not sure yet
that we make the best CMOS 22VI10 in the
whole world drop us a note on your com-
pany’s letterhead, and we’ll send you one.
Or in the U.S. call us at 1-800-292-8635.

AIMEL

ATMEL CORPORATION
2125 O’Nel Drive
San Jose, CA 95131

CRERTENI R
The people who make the difference.

Tel. (408) 441-0311
FAX (408) 436-4200

CIRCLE NO. 49



B HIGH-SPEED PALs
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A Signetics graph of supply current vs. speed shows that the power dissipation cross-
over point between CMOS and BiCMOS tends to occur well below the typical operat-
ing frequency of today’s systems. Signetics will supply 5-ns standard-pinout BiICMOS

PALS sometime next quarter.

keting director, doesn’t expect that
TI will be a player in the really
high-speed ECL market. Nor does
he feel that Aspen, which offers 2-
and 3.5-ns ECL PALs, will be in the
market over the long term. “ECL
requires a process might that small
companies can’t continue to afford,”
Kamdar maintains. “National, on
the other hand, has the fundamen-
tal infrastructure to support the
ongoing process development that’s
required.”

As for National’s future plans re-
garding ECL PALs, Kamdar says
that whether National pushes per-
formance below 2 ns will be deter-
mined by the marketplace. A
higher-speed ECL process than that
used for the 2-ns PAL—Aspect I1T—
is already in production, he says.

l Bicmos gets support

Perhaps the most significant devel-
opment in the high-speed PAL mar-
ket is the push toward BiCMOS,
with Philips Components-Signetics
leading the way. Sometime next
quarter, Signetics is scheduled to
sample 5-ns BiICMOS PALs in its
20- and 24-pin standard-pinout
PLQ16XX and PLQ20XX families.
President Jim Dykes has been a
vocal backer of BiCMOS. Process

limits of bipolar and CMOS techno-
logies, he says, will be a driving force
in the emergence of BiICMOS as a
mainstream technology. Bipolar is
nearing its limits in terms of power
and packing density, whereas
CMOS will never be able to provide
the drive capability required for
truly high-speed performance, ac-
cording to Dykes. “CMOS will give
you the density. Bipolar will give you
the speed and high current drive.
But BiCMOS can give the edge
where the customer needs two or all
three attributes,” Dykes says.

Signetics’ fully integrated Qubic
BiCMOS process, developed for the
high-performance market, lets de-
signers put bipolar transistors any-
where in the circuit where speed is
critical. Qubic bipolar transistors
exhibit a maximum operating fre-
quency of 13 GHz. Bipolar gate de-
lays are less than 70 ps. “Because of
its power and flexibility, we expect
Qubic to become a key building block
process for Signetics in the 1990s,”
says Dykes. “In the area of program-
mable logic, BICMOS is an attrac-
tive alternative where you need
speed and more speed with smaller
die size.”

Signetics PAL product marketing
manager Frank Logan claims that
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specs for the 5-ns BICMOS parts are
competitive with those of TI’s 5-ns
bipolar parts: supply current drawn
is specified at a maximum of 210
mA. Unlike TI, Signetics didn’t see
that much of an advantage to using
ECL internally. Its parts are TTL
internally and externally. As for
ground bounce, Signetics slowed
down rise and fall times from what
they could have been to minimize
noise. In a benchmark test with the
company’s 7.5-ns bipolar parts, ini-
tial numbers for BiCMOS silicon
samples show 100 mV more ground
bounce: 700 mV for the BiCMOS vs.
600 mV for the bipolar.

Signetics also considers metasta-
bility a concern with high-speed
parts and claims the only solution
is to design circuitry that’s
metastable-immune. “If you never
violated setup and hold times, you
wouldn’t have to worry about
metastability,” Logan says. “But at
higher speeds it gets harder to guar-
antee those times.”

National is also backing BICMOS
as the appropriate mainstream
technology for high-speed PALs.
“BiCMOS will be the mainstream
technology of choice for 5-ns and
sub-5-ns TTL-I/O PLDs,” claims
National’s Kamdar. Though the
company won'’t be pinned down to a
release schedule, future plans in-
clude implementing the 16XX and
20XX PAL families and other stan-
dard PLDs in National’s new ABIC
1V BiCMOS process, also being used
for gate arrays and standard logic.

So years after the first PAL was
introduced, there’s no end to them in
sight. Processes are changing to suit
system requirements, and pinouts
have been modified to accommodate
high-speed signals, but functional-
ity remains the same. In a fast-mov-
ing industry where familiarity is a
stranger, the ability of PALs to keep
up and yet remain essentially the
same is a welcome switch. %

For more information about the technol-
ogies, products or companies mentioned in
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Capture an image, manipulate it, transmit it, display it—and do it
all with Brocktree’s Image Technologies. They’ll give your system
avisual edge in competitive markets.

In fact, Image Technologies can be the key differentiator in
today’s look-a-like world. At Brooktree, we're dedicated to creat-
ing the highly integrated devices designers need to set their sys-
tems apart with exciting imaging and graphics capabilities.
IMAGE ACQUISITION
Image Acquisition starts with our Bt251 Gray-Scale or Bt253 Color
Image Digitizer chips. They’re the easy, economical way to add
image capture to your system, with flexible architectures and
standard MPU interfaces.

And they link up to our new Bt261 30 MHz Line Lock Controller.
It will change the way you bring video images into your system.
It’s flexible and fully programmable.

Program it to strip horizontal and vertical sync information
from any incoming video signal it encounters. Program its sync
noise gating to cope with noisy signals and to enable locking to
horizontal sync.

In fact, you won’t find a more flexible solution to the timing
control section of your design. Or a better way to assure your
Image Acquisition system is programmed for success.

IMAGE MANIPULATION
Once you capture an image, change it.

That’s easy with our Bt281 real-time Color Space Converter/
Color Corrector chip. It’s programmable and lets you convert from
any color space to any other, including YIQ, YUV, RGB and Y, R-Y,
B-Y, while capturing or displaying the image.

So now you can optimize the color space of your frame buffer
for image processing independent of the video signal you're digi-
tizing and the CRT’s RGB needs. The Bt281 handles everything.

Since the Bt281 has programmable matrix coefficients and
input look-up RAMs you can also use it for gamma correction,
color correction or other image restoration techniques.

And if you think that’s hot, you should see the Image Manipula-
tion chips we’ll be introducing this winter. Here’s a hint: It will
scale new heights.

IMAGE TRANSMISSION
How can you send your image from here to there? Digitally? In
real time?

Enter two more pieces of Brooktree’s Image Technologies story:
The Bt291 and Bt294 VideoNet™ point-to-point Video Interfaces.



Simply put, the Bt291 and Bt294 let you ship and receive live
color digital video using an 8-bit interface.

Which means you can replace about a square foot of board real
estate with two highly integrated devices. And take the rest of the
week off.

The two devices have, respectively, input or output look-up

table RAMs to simplify the inter-

A perfect example is our Bt473, designed specifically for VGA
true-color graphics. It has three 256x8 color look-up tables with
8-bit video D/A converters to support 24-bit true-color operation.
And it can also support 8-bit pseudo-color, 8-bit true-color and 15-
bit true-color operations. That makes it a perfect match for the
Bt253 supporting the same formats.

Now our new TrueVu™ RAM-

Timing
face to the frame buffer and to add Lok Coniroter|
or remove gamma correctionand s
S AMera ™\ w
scale signal levels. VCR o B251 BR8] Fomat
So if you're working with 2
Disk jital Video
CCIRG01, SMPTE RP125, EBU  orie |ocsionsns
e o Bt281
3246-E or other digital video stan- .
dards, we’ve done our parts. You ::m:a::: o

Timing
Lock Loop DAC, the Bt463 is what’s hot for
p,mf,..,n ar designers of next-generation
ot |Mﬁg*c~p>::vca workstations eager to add win-
Geometric

” dows capability, and delighted to
Digital Video L1 [La-LAN " " ) )
B9t Encoder | 1o 0. 00 Virtually everything with a sin-
gle device. The Bt463 is the first
monolithic true-color RAMDAC.
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| ] Still Image
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VIDEODAC

Printers

take it from here.
IMAGE PRESENTATION
When it comes to display technology, our true colors really shine.
We invented RAMDACs. We understand the special needs of
graphics systems designers. And we’ve never stopped
innovating.

Ao That means it supports multiple
display modes—both True Color and Pseudo Color—
simultaneously. And with multiple windows, you get multiple
colormaps, avoiding conflicts. Bt463 supports multiple plane
depth, too, so a window can be 24, 16, 12 or 8 planes deep. And for
a little frosting on the cake, it’s flexible and easy to design in.
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8-Bit Flash A/D Converter, 18 MSPS, External Zero and Clamp Control,
On-Chip Voltage Reference, Overflow Output, No Video Amplifier Required,

: \ 28-Pin PLCC or 24-Pin DIP Package.

Programmable Video Timing, Programmable Noise Gating, Generate HSYNC,
Recovers VSYNC and FIELD, External VCO or High Speed Crystal Oscillator
Clock Generation, 28-Pin PLCC Package.

N I P U L A T I O N
lor Space Converter, Three 256X8 Input Look-up Table, Programmable
Matrix Coefficients, Optional Input
Interpolation/Output Decimation,
Standard MPU Interface, 36 MHz,
84-Pin Package.
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put Port, Error Checking, 16-Bit YCrCb 1/0 Bus, YCrCh

L
-up Tables, 100-Pin PLCC Package.
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Bt463: , 2:1 MUX’s, Switch on a Pixel Basis Between True
“ AN . iple Plane Depths with Multiple Colormaps, Two

ﬂ r Palette Size, Reconfigurable Pixel Port,

AG Port, 170, 135 and 110 MHz Operation,
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Compatible, Compatible with Bt253
and 8-Bit True-Color, 6/8-Bit Pseudo-Color,
RE), Internal/External Voltage Reference,

VideoNet and TrueVu are trademarks o
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NOW AT A HARD PRICE TO BEAT

A HARD PC/AT TO KEEP UP WITH

The XVYME-683—a ver-
satile PC/AT processor in
the industrial VMEbus for-
mat. It runs a true 25 MHz at
a truly competitive price.

Now, product designers
can take advantage of the
high performance, multi-
processing capability of
VMEbus and the software
compatibility of the PC/AT
architecture. Which means

~*and fast

you'll be hard to keep up
with when you're developing
a new system.

The Xycom XVYME-683 is a
complete 80386 PC/AT pro-
cessor on a two-card set. It
features 25 MHz speed,
0 Wait State Cache Mem-
ory, and high resolution VGA
color graphic capabilities. Al
in a VME format that’s
“hardhat hardened.”

Call us for a hard
uote on the
Xycom XVME-683. We

are shipping.

THE HARDHAT COMPUTERS

Xycom

750 North Maple Road, Saline, Michigan 48176
(313) 429-4971 FAX: (313) 429-1010
In USA call: 1-800-289-9266 (1-800-AT XYCOM)
In Europe call: +44 604 790767
In Asia call: 852 3-311 7855
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CAD framework vendors
wrestle with standards

Though vendors agree
on the open-framework
concept, they're

still debating what
constitutes a truly open
standard. And the key
issue is who's going

to sacrifice what.

Mike Donlin
Senior Editor

The concept of an open CAD
framework is a lot like world peace;
everyone thinks it’s a great idea, but wars often break out over how to
achieve it. Part of the debate over what constitutes a perfect framework
comes from its very nature, that is, an open software infrastructure that
lets multiple tools from multiple vendors work on multiple platforms.
Anything that tries to accommodate that many architectures and corporate
strategies is bound to run into problems. And though the notion of a
framework has existed since the early 1980s, the first commercially avail-
able framework is only about four years old—the Design Framework from
Cadence Design Systems (San Jose, CA).

While there’s general agreement over the basic definition of a framework,
there are many ways to implement the idea, and no vendor wants to refocus
a corporate strategy if it means a major overhaul of existing tools or
database structures. As a result, many models for a framework standard
have been proposed to the CAD Framework Initiative (Boulder, CO), a body
of CAD tool users, vendors and systems integrators organized to define the
elements that constitute a truly open framework.

Cadence and Digital Equipment Corp (Maynard, MA), for instance, have
suggested a seven-layer model to the CAD Framework Initiative (CFI) that
is based on a combination of Cadence’s newest framework offering, Design
Framework II, and DEC’s PowerFrame. The model contains many of the
elements that other proposals have, though the CFI hasn’t yet adopted any
of the models completely.

The Cadence-DEC model begins with base services, such as database
access, and moves up through design representation (gates, transistors,
ports and so forth) to data management services, tool management capa-
bilities, data/tool integration, process management and, finally, methodol-
ogies, which reflect the design philosophy of the users. “The seven-layer
model evolved over time,” says Jayaram Bhat, director of frameworks at
Cadence. “We added services as needs dictated. The key to a successful
framework is that it should be open and make a design environment more
efficient. Our model increases the levels of abstraction, and this removes
the complexities of file handling from the designer.”

Other vendors have proposed models with the same general characteris-
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A key function

of a framework

is to help the user
manipulate a suite
of tools through the
complicated design
path. DEC’s Power-
Frame manages the
design process by
calling on a pre-
viously encapsu-
lated toolset. Here,
the GED schematic
editor and Allegro
PCB layout tool,
both from Valid
Logic Systems, have
been summoned
from the Power-
Frame menu in the
foreground.
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tics, while some tool developers are
taking a wait-and-see attitude about
an emerging standard. There is,
however, one point of agreement—
frameworks are an idea whose time
has come.

“There will always be a group of
people who wait on the sidelines be-
fore they take action,” says Andy
Graham, president of CFI, “but I
think users have made it clear that
they can’t afford any more ineffi-
ciency. People are saying that they
can’t spend time and money trying
to force tools that weren’t designed
to work together into a design envi-
ronment, and vendors are realizing
that openness must be a cornerstone
of their business strategies. A frame-
work standard will be the result of
these realizations.”

The need for a framework stan-
dard is also being driven by the de-
sign trends of the 1990s—computer
systems and their components will
become more complex, while the
time allowed to develop them will
shrink. These constraints will make
it necessary for a project to be di-
vided among many engineers, each
working on a different portion of the
design—a concurrent engineering
environment.

B Need for cohesion

This engineering team will have un-
precedented demands on their abil-
ities to divide a complex task and
keep the flow of design data cohe-
sive. “If you talk to companies about
their respective design processes,
they’ll laugh, because no company or
site has a single design process,” says
Bill Stevens, product marketing man-
ager of the advanced products divi-
sion at Mentor Graphics (Beaverton,
OR). “The processes vary by pro-
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The Cadence-DEC
seven-layer frame-
work model can
be reduced to two
categories: tool
frameworks and
design manage-
ment frameworks.
“Levels one
through three
offer tight tool in-
tegration,” says
Jayaram Bhat,
director of frame-
works at Cadence.
“The rest may be
thought of as a

™| super operating
system.”

TAANRGENENT

gram and project with different
teams working on segments of a
product throughout the design cycle.”

Though there are several frame-
work-based systems on the market
that address the problems facing a
concurrent engineering team, they
often force the team to use tools that
are preselected by the CAD vendor,
or to spend an inordinate amount of
time trying to interface their own
tools into the environment.

“An object-oriented
architecture enables
you to model the
complexity of design
automation data
without compromising
storage efficiency
or performance.”
—Thanasis Kalekos, Mentor Graphics

In addition, each time a tool is
used, the data that it manipulates is
affected. The challenge, then, is to
make sure that the data being ma-
nipulated is in fact the latest revi-
sion, or costly errors could
occur—for instance, a simulation
could be run on the wrong release of
a schematic’s database. Directing
this ever-changing data through the
workstations of a multifaceted de-
sign team is at the heart of a success-
ful framework architecture.

“A team of, say, 12 designers is
part of a larger group that includes
logic designers, layout specialists,
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test engineers and project leaders
running upwards of 35 to 40 appli-
cations throughout the life of a proj-
ect,” says Fumio Taku, manager of
electronic design marketing at DEC.
“Trying to produce an environment
that’s error-free and productive
across so many disciplines and plat-
forms is a formidable task. The prob-
lem is that designers are spending
too much time trying to manage
files. When it’s time to release a
design for manufacturing, it’s criti-
cal that the final set of files is the
one that’s released. That’s why
data/file management is such a cru-
cial issue.”

i Keeping on track

The main function of the data man-
agement part of a framework is to
match the physical organization of
design data to the logical view of the
design while at the same time man-
aging and tracking that data as it
changes along the design path. A
design consisting of several logical
blocks such as CPU, memory and
I/0O, for example, will be represented
by data that exists in many different
files, directories and libraries. The
data management function of a
framework must tie this data to the
actual device being designed so that
the engineer can concentrate on the
design itself and not be distracted by
all the data manipulation that oc-
curs throughout the design process.

Cadence’s Design Framework II
management system, for instance,
tracks, controls and automates the
manipulation and operation of tools,
designs and libraries in distributed
design environments. According to
Cadence, the manager uses a graph-
ical roadmap of the design process
to guide users through their designs.
As the users proceed, the design-
flow system tracks and indicates
their progress.

This critical point—how the un-
wieldy data in a design environment
is represented, addressed and ma-
nipulated—is debated among
framework vendors. “There are
some vendors saying that you need
a single integrated database for ev-
erything from CASE [computer-
aided software engineering] to
mechanical engineering, and we
think that’s ludicrous,” says Larry
Rice, senior product marketing
manager at Valid Logic Systems
(San Jose, CA). “The actual amount
of data that a set of tools may have
to share is relatively small, so
there’s no sense in burdening the
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Get the Facts

When evaluating RISC processors
for embedded applications, you
need real benchmark data from
independent sources. The R3001
Performance Comparison Report is a
collection of the original third-party
data used in the graph below.

Benchmark Your Code

Of course, we know that pub-
lished data can't give you all the in-
formation. You'd prefer to perform
benchmarks for your specific appli-
cation, and our six technology cen-
ters are equipped to do just that —
bring us your code and we'll run
your benchmarks!
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# CAD FRAMEWORKS

system with a huge database.”

Valid’s Design Process Frame-
work is being developed around the
coordination of multiple open data-
bases rather than on a single propri-
etary database. According to Valid,
this strategy enables a tool to oper-
ate at peak performance by using its
own separate database. When users
want to integrate a commercial or
proprietary tool into the framework,
it requires less work to port the ap-
plication to the coordinated data-
base scheme, which doesn’t entail
the use of proprietary database con-
structs. Valid is using a commer-
cially available object-oriented
database management package
from Objectivity (Menlo Park, CA)
to handle the administrative part of
its framework. This strategy allows
data management to be separated
from application-specific data.

& Multiple vs. single approach

Much of the controversy over data-
base structure revolves around this
multiple vs. single database ap-
proach. “People are misusing
terms,” says Thanasis Kalekos,
Mentor’s director of marketing for
the advanced products division.
“There’s a difference between the
database access mechanism (the
part that knows how to get the data)
and the data that’s used (the data
model). An IC layout editor, for in-
stance, needs to work from a data
model that’s different from the one
that the simulator’s using. That
doesn’t mean there’s a separate da-
tabase access mechanism for every
tool; it only means we have multiple
data models with a common access
mechanism. Our database isn’t an
unwieldy, monolithic structure. It’s
a unified structure with many parts.”

Mentor Graphics uses a propri-
etary object-oriented database writ-
ten in C++ as the basis for its Falcon
Framework. This object orientation
permeates the framework architec-
ture, from its C++implementation to
its data management environment,
so that tools and data are managed
as design objects in a unified way.

Though the confusion, claims and
counterclaims about databases
aren’t likely to go away soon, there
seems to be a consensus among the
large EDA vendors that the object-
oriented database is the right ap-
proach. “The key advantage of the

“If CFI comes up
with an interface
standard, then any
tool should be
able to access
any database.”
—Bill Holbrook, Viewlogic

object-oriented architecture is that
it enables you to model the complex-
ity of design automation data with-
out compromising storage efficiency
or performance,” says Mentor’s Ka-
lekos. “A second advantage is its ex-
tensible base, which lets data
models, files and tools establish re-
lationships with each other.”

Even the object-oriented ap-
proach to data management, how-
ever, can be partitioned into
different strategies. “You can use an
object-oriented database in two
ways,” says Al Blazevicius, vice-

CFI'S PRELIMINARY APPROACH
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president of engineering at Interact
(New York, NY), a vendor of a tool-
independent framework. “The first
way is to use a set of existing tools
that already have their own data
files, and then use data objects to
point to those files—the meta-data,
or data about data, approach. The
other is the more tightly coupled
approach where each tool agrees on
a lower level, like what a NAND
gate looks like and how it’s called up,
and accesses this information di-
rectly in the database. We prefer the
meta-data approach.”

A meta-data structure points to
the files generated by a schematic
editor, for instance, but does more
than merely point as a file directory
would. A meta-data layer also gives
information about the data in the
file, so the data manager knows that
the file it’s calling isn’t only data
from a schematic editor but an edi-
tor from a specific vendor. “By know-
ing the nature of the files, you can
understand what files are compati-
ble with what tools,” Blazevicius
points out. “This allows you to de-
scribe the file so that the database
can behave like a shadow directory
of, say, the Unix operating system,
but with more information.”

While the database management
system is at the heart of a successful
framework, some vendors think that
the CFI doesn’t need to devise a
standard that deals with the specif-
ics of a database structure. “If you
have a standard way of interfacing
to those databases, it shouldn’t mat-
ter whether it’s a large database dis-
tributed among platforms or a single
database for each tool,” says Bill
Holbrook, senior framework engi-
neer at Viewlogic (Marlboro, MA). “I
don’t think the CFI standard will
have to concern itself with too many
particulars about the database. If
the group comes up with an inter-
face standard, then any tool should
be able to access any database.”

H Tying tools together

Another critical component of a
truly open framework is its ability
to easily encapsulate tools, whether
they’re proprietary in-house tools or
from third-party vendors. Unlike
simple tool integration that provides
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