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How Intelligent Can A
Remote I/0 Subsystem Be?

Introducing FILBUS, a powerful remote /O architecture
that lets your PC-compatible or real-time computer
communicate with up to 250 /O modules over a

375 kbits/s, 8 mile long, fully opto-isolated RS-485 twisted
pair network. A microprocessor on board each 1/0O module
relieves the host computer by performing a number of
routine data acquisitions, formatting, buffering, and event
counting tasks, based upon parameters downloaded in
each module’s battery backup RAM or Flash EPROM.

FILBUS's unique peer to peer communication lets a module
automatically take action at one location, based on

a status change at another, without host intervention.

And, the modules’ internal calendar clock can be used to
perform daily or weekly time activated functions. FILBUS
modules have the intelligence to detect alarm conditions,
time stamp them, take autonomous action and generate
an interrupt to the host computer. Even more extraordinary,
FILBUS also features a powerful self-addressing capability
and a unique error recovery mechanism in case of module
breakdown, or network cut-off. Modules can be replaced
live while the network is running and will be initialized and
returned on line automatically.

FILBUS is a registered trademark of GESPAC.
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Try This Test!

Fax. (602) 962-5750

FILBUS modules are very compact and industrially
housed for easy installation and servicing. The total
FILBUS offering includes 20 modules with various
numbers of serial, discrete, counter and analog

I/O channels.

. 5,12, 24, 48, 115, 220, 250 volts AC/DC
Discrete 8, 16 or 32 points per module.
4-20mA., +/ — 10V, 12-Bit resolution
Andlog 8 or 16 channels per module.
Serial RS-232C Programmable Interface
Counters | Quad channel, 32-bit counter, 500 kHz max.

THE INTEALIGEN Ty
[y INDUSTRIAL
REMOTE 1/0

Seeing Is Believing.
To get the full picture, call GESPAC today.
WE'll be glad to send you
our 16 page color FILBUS
brochure and our free
demonstration video.

Toll Free 1-800-4-GESPAC or (602) 962-5559.

USA - CANADA EUROPE INTERNATIONAL
50 West Hoover Ave.  Z.1. les Playes 18, Chemin des Aulx
Mesa, Arizona 83500 La Seyne CH-1228 Geneva
+ 1r 85210 USA France Switzerland
— - __] dE_ Tel. (602) 962-5559 Tel. 94303434  Tel. (022) 794 3400

Fax. 94 87 35 52 Fax. (022) 794 6477



Seeus “/at @Wescon’ Booth #417
The Last Word in System Packaging

Now you can benefit from 12
years of design experience
and innovation that has made

Call Electronic Solutions for the
latest information about the best

listed to get your system to an
international market in the
shortest time possible.

Electronic Solutions the industry
leader in system packaging. The
Omega™ Enclosures will give
your VME or Multibus system the
attractive exterior your image
demands with a rugged, well-
designed interior to withstand the
most demanding environments.
And besides the Electronic
Solutions' full 3-Year warranty, the
Omega bears FCC approvals
andis UL, CSA, and TUV

choice for your system package.
It's the last system enclosure
you'll need to see.

g\ Electronic
@/ Solutions

UNIT OF ZERO CORPORATION

A

6790 Flanders Drive, San Diego, CA 92121
(619) 452-9333 FAX: 619-452-9464
Call TOLL FREE (800) 854-7086

in Calif. (800) 772-7086
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After all, it’s Sun.
That’s right, FORCE and Sun have
teamed up to offer one of the brightest

&a % new products in embedded systems.
@ The SPARC™ CPU-1E engine. Its a

complete implementation of SPARCstation™ 1,
fully supported by the powerful SunOS™ and the real-time
expertise of FORCE.

For the first time, you can design with SunOS and
real-time on the same VME backplane. With industry-
standard SPARC technology, no less.

And that’s just the beginning. FORCE will spark
embedded systems for generations to come, based on our
partnership with Sun. In fact, we're already designing the
SPARC CPU-2E. Of course, our entire family of SPARC-
based products is 100% SunOS-compatible.

So nothing stands between you and the most powerful
development environment in embedded systems. With
SunOS and the SPARC CPU-1E, you can program, debug
and observe real-time code. All within the same P
development and target system, thereby slash-

»

MPUTERS

ing costs and development time. I \ 3 E‘ [E

The SPARC CPU-1E accommodates up to 80 Mbytes
of DRAM. You can run real-time, UNIX® Sun Windows™
and utility programs. Standard DMA-driven SCSI and
Ethernet interfaces give you full network access. There’s
even an SBus™ interface for /0 expansion.

We also provide such leading real-time operating
systems as VxWorks;" VADSWorks;" VRTX ;" MTOS;"
PDOS™and OS-9/9000™ products. Along with over 2100
third-party applications from Sun’s Catalyst™ program.

Finally, we can supply all your system components.
Everything from SPARCstations
and mass storage modules to
expansion boards, monitors
and keyboards. >

But that’s what you'd expect =X
from the vendor with the broadest, most
flexible line of embedded systems solutions. So
call 1-800-BEST-VME, ext. 10 for more information or fax
a request to (408) 374-1146.

And put the heat on your competition.
FORCE Computers, Inc. 3165 Winchester Blvd., Campbell, CA 95008-6557

All brands or products are trademarks of their respective holders.
©1991 FORCE Computers, Inc.

VME at its best.

OUR NEW PARTNERSHIP
ISASHOTAS IT GETS |
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A e s e e You’ve chosen the
2 il s el ’040 because you
need maximum per-
formance in your VME

system. But look care-

= fully, because other
1 E Single Board
= Computers may
' give you only half of

what you expected
from the "040.

Compare Synergy’s
SV430 performance to
any other SBC. Compare bus speed,

MIPs, support, flexibility, documenta-
tion, reliability, I/O intelligence or any

spec you can think of. We think you’ll

find the same thing we did—the SV430
outperforms every other SBC on the market
by as much as 150%.

------

&

Surprisingly, this kind of quality won’t cost you

any extra, because Synergy products lead in another
important area— value. At Synergy, you don’t have
to pay a premium price for premium performance.

Let us show you just how far ahead your system can
be with a Synergy processor board. Call us today, and
get the whole "040 story.



an 040 Board?

Compare our Specs.
Synergy is superior across the board!

MByles/sec

VME
Transfers
VMEG64 doubles
bus performance
to 66 MB/s—and
the SV430 is the
only 040 board
that has it. But
we don’t need
VME64 to win

A this comparison.
Even normal 32-bit transfers race at 33 MB/s.
That’s 200% faster than Force or Motorola.

I/0 Modules

Synergy’s EZ-Bus modules are compatible
with our entire line of SBCs. This means
Synergy’s current line of 12 intelligent I/O
modules are immediately available for the
SV430—today. No other vendor comes close
for selection, functionality or availability.

Data from Motorola MVMEI65 data sheet dated
2/90, and Force CPU-40 data sheet Al Rev. 1.
DRAM measurements shown are with parity
VMEbus transfers are to a 60ns slave.

VME®64 is a trademark of Performance Technologies. Inc.

Synergy Microsystems, Inc.
179 Calle Magdalena
Encinitas, CA 92024
(619) 753-2191

FAX: 619-753-0903

MBytes/sec

Write: 80
Read: 67

DRAM
v Burst
50 | Rates
A 25 MHz "040

is capable of
accessing mem-
ory at 80 MB/s.
The closer you
are to this max-
imum. the more

' '040 perform-
ance you're gaining. SV430 bursts are 26%
faster than Force and Motorola.

020 & 030

020/°030
Compatibility
Software
compatibility
between Synergy
SBCs means
users have simple
upgrades to the
SV430 from

o our ‘020 and
'030 SBCs. Force offers compatibility only from
the 030 level. and Motorola offers “upward
migration” —a polite phrase that means rewrit-
ing your code.

030 Only

J

CIRCLE NO. 5

DRAM
Random
Accesses

Non-burst '040
performance is
measured in wait
states. Fewer
wait states mean
higher perform-
ance. The SV430
is not only 66%
faster than Force or Motorola, it supports twice
the on-board memory —32 MB.

Wait States

Product
Warranty
Synergy backs
the reliability of
its SBCs with a
two year standard
warranty. Force
and Motorola
only offer

you one.

SYNERGY

mMicrosystems
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Multibus Il becomes
an EISA PC

Launched at Buscon, the $5,500
33-MHz 486DX EISA-based PC-
compatible Multibus II board from
Intel represents a strategic change
in direction for the Hillsboro, OR-
based board maker. Sources close
to Intel disclose that all future
Multibus II CPU boards from the
division will be based on a PC ar-
chitecture. The reason? Inexpen-
sive PC chip sets make it the only
cost-effective route to take for Mul-
tibus II CPU design. In other
EISA developments, look for Texas
Instruments (Dallas, TX) to give
Opti (Santa Clara, CA) a run for
its money when TI samples the
TACT84500 four-chip EISA chip
set in December. Price of the TI
chips is claimed to be $130 versus
$150 for the Opti solution.

—Dave Wilson

A new multimedia chip

While debuting its Cornerturn 2-D
VME-based image-processing board
at Buscon, Array Microsystems
(Colorado Springs, CO) revealed
that a joint development effort with
Samsung (San Jose, CA) is expected
to result in a multimedia processor
sometime next year. Although Array
Microsystems representatives were
reluctant to comment on the archi-
tecture of the device, it’s possible it
may be a programmable MIMD dev-
ice similar to the device currently
under development at Texas Instru-
ments’ (Dallas, TX) multimedia re-
search operation.

—Dave Wilson

Futurebus+ silicon
due next year

National Semiconductor (Santa
Clara, CA) and Newbridge Micro-
systems (Kanata, Ontario,
Canada) will jointly adapt, manu-
facture and market Newbridge’s
Futurebus+ protocol and datapath
controller ICs. The products,
dubbed the CA91C896 and
CA91C897 by Newbridge and
DS3805 and DS3815 by National,
are expected early in 1992. New-

bridge plans to use the devices in

the development of a range of

wide area network products.
—Dave Wilson

Group establishes
benchmarks for NFS
performance

First it was Whetstones, then
Dhrystones, then we discovered X-
Stones. Now, we’ve got Nhfstones—
benchmark measurements for the
performance of network servers
using the network file system
(NFS) developed by Sun Microsys-
tems (Mountain View, CA). A consor-
tium calling itself the LADDIS
Group (after the first initials of its
founding companies) has submitted
the benchmark to the Systems Per-
formance Evaluation Cooperative
(SPEC).

Nhfstones measure the number
of I/O operations/s from the outside
of a server system. The benchmark
program is designed to characterize
real-world workloads in a software
engineering environment, not just
read/write operations on a server.
The Nhfstone benchmark is derived
from work done in the SunOS en-
vironment which focused on a
single-client operation; the new ver-
sion is designed to measure multi-
ple-client operations. Currently run-
ning on Data General, Sun and
Digital workstations, the Nhfstone
benchmark will soon be ported to all
platforms of SPEC members.

—Tom Williams

Apple/IBM deal may add
to Unix GUI confusion

Among the rumors confirmed at
the media non-event marking the
final signing of the agreement be-
tween Apple Computer (Cupertino,
CA) and IBM (Armonk, NY) was
the one surrounding Unix—or
AIX, IBM’s version of Unix. The
line is that IBM will contribute its
AIX to the new operating system
effort and Apple will supply its
Macintosh user interface tech-
nology. Oh boy! Yet another graphi-
cal user interface integrated with
Unix to confound those already

torn between the Open Look and
OSF/Motif implementations of X-
Windows! The only way this ar-
rangement can make sense is if
Apple is prepared to bring existing
Macintosh software into the new
OS environment by making it
possible to recompile and run
them under the operating system
that is, after all, to be named
PowerOpen. And even then, when
the thing is ready a couple of
years from now, there will be
many more Unix/X-Window appli-
cations that will not run.

—Tom Williams

In the opposing camp

Meanwhile, Microsoft (Redmond,
WA) demonstrated a pre-release
version of its New Technology
(NT) operating system at the roll-
out of the MIPS R4000 RISC pro-
cessor, which is to be the backbone
of the ACE (Advanced Computing
Environment) effort. The NT oper-
ating system lets existing applica-
tions written for MS-Windows 3.0
run in a simulation mode on an
R4000-based ACE system, in
which case they should perform
comparably to an 80386-based ma-
chine. Or, Windows applications
can be recompiled to native R4000
code and run much faster. The
ACE effort also includes a Unix
version from The Santa Cruz
Operation which features the
OSF/Motif-based Open Desktop en-
vironment. Despite the continued
hoopla, ACE shows the greatest
promise of bringing along huge
numbers of existing applications
and win whatever war Apple and
IBM think they are fighting.
—Tom Williams

386 vendors wage
low-power struggle

As Advanced Micro Devices
(Sunnyvale, CA), Chips & Tech-
nologies (San Jose, CA) and Intel
(Folsom, CA) quarrel over the 386
market in the United States, a
new player across the Pacific has
decided to join the fray. VM Tech-

Continued on page 10
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Schroff®

Who will help you Win Approval ?

inning world-wide approval isn’t all

that easy. Constant attention to

international safety and performance
requirements is essential.

Market acceptance of your product is depend-
ent upon conformance to these standards — and
the right packaging choice will enhance your
success.

SCHROFF packaging products benefit from
30 years of experience in conforming to
international standards. Experience which will

help to insure your next product’s conformance.

Designing with SCHROFF will eliminate the
packaging variable in your approval
equation.

Cabinets, cases, subracks,
backplanes, test adaptors,
power supplies and
cooling products.

For detailed product
literature or applications
engineering assistance
call 1-800-451- 87 55.

See us at Wescon
Booth #1142

...worldwide — Partners
to the Electronics Industry

SCHROFF INC.

170 Commerce Drive - Warwick, R.I. 02886
Tel. (401) 732-3770 - Fax (401) 738-7988

CIRCLE NO. 6

For a 1991 Design/Configuration Guide call

1-800-451-8755
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Continued from page 8

nology (Tsukuba, Japan) re-
portedly plans to put its 386SX
clone on the market by Christmas,
and it hopes to claim new territory
in the 386 war with an extra low-
voltage chip in the near future.
Responding to the trend
towards portable, battery-powered
systems, VM Technology is focus-
ing on low voltage. After the stand-
ard 386SX clone, the company
plans to come out with a 3-V ver-
sion. According to VM, the 3-V ver-
sion is being designed to run at 10
MHz, at 13 the power consump-
tion of Intel’s 386SX. Their ulti-
mate goal is to create a 2-V
version of the 386, they claim.
While VM Technology is the
first to talk about a 2-V 386, AMD,
Chips & Technologies and Intel
have all had low-power consump-
tion on their agendas. For AMD’s
part, power consumption is re-
duced due to the fact that its 386
processors have static cores that
let the CPU current be reduced to
zero, without losing data, by halt-
ing the processor clock. Chips’ 386
provides for power-management
through software with its Super-
state operating mode. Intel takes
a roughly similar approach with
the System Management Mode in
its 386SL chip. Chips & Tech-
nology also has said that its 386
will operate at 3 V and reportedly
plans to qualify one or more of its

foundries for 3-V production.
—Jeffrey Child

Cadence and Valid
tie the knot

The incredible shrinking EDA
market just got smaller with Ca-
dence Design Systems (San Jose,
CA) penning an agreement to ac-
quire rival Valid Logic Systems
(San Jose, CA) in a stock swap
valued at $200 million. The
merger immediately vaults Ca-
dence past former frontrunner
Mentor Graphics (Wilsonville, OR)
in the software portion of the de-
sign tool arena. Cadence and Valid
estimate their combined revenues
at $390 million, compared to Men-
tor’s software sales of $177 mil-

lion. The remainder of Mentor’s
$435 million in revenue is in de-
sign hardware, a market in which

neither Cadence nor Valid compete.

Though at first blush the deal

| seems like a match made in heaven

(Cadence is strong in IC tools, Valid
in PCB and system design), the
merger will undoubtedly raise a lot
of concerns in the newly combined
customer base. In areas where
there’s product overlap, Cadence
and Valid will have to decide which
tool to market and support. This
could signal a difficult and time-con-
suming transition for users who are

| painfully aware of the ever-ticking

time-to-market clock.

For the short run, the confusion
generated by the merger will give
Mentor Graphics some time to sell

| its Falcon release 8.0 tools as a

unified solution to both IC and sys-
tem design customers. The much-
delayed Falcon is finally beginning

| to ship—apparently not a moment

too soon. —Mlike Donlin

SSBLT chip in the works

The ink is barely dry on the idea of
source-synchronous block transfer
(SSBLT) capability on VMEbus but
reports are circulating that at least
one company has a chip under
development implementing the pro-
tocol. It’'s been broadly rumored that
Force Computers (Campbell, CA),
one of the strongest proponents of
the SSBLT in the VFEA (VME-to-
Futurebus Extended Architecture)
technical committee of VITA (VME
International Trade Association),
has a chip well under development
that will implement both VME64 as
well as SSBLT.

It’s expected the new chip will
debut with Force’s anticipated
Sparc-based 2E board. While Force
wouldn’t comment on the exact date
of the new board’s release, the 28-
Mips CPU board will probably sur-
face at—or before—Buscon 92/West
in February. It’s anticipated that it
will include all the features of its
precursor, the 1E, including SCSI
and Ethernet ports, and will prob- \
ably include a Force Flexi mez-
zanine connector.

—Warren Andrews

' Multibus HI?

Multibus II has been steadily
chugging along, picking up a few
major contracts along the way, in-
cluding some major European tele-
communications companies as well
as being selected to be the brains
behind a new ZIP-code mail sorter

| for the U.S. Postal Service. But

like STD and VME, Multibus II is
starting to show its age (the initial
protocol was put together in the

| early 1980s) and may be in line

for a face lift. To forge ahead and
satisfy some telecommunications
companies’ needs, the Multibus

| Manufacturers Group (MMG) put

together a technique giving the
bus complete live insertion capabil-
ity. This was demonstrated at Bus-
con 91/East in Washington, DC.
The group has also been making
noise about speeding up the trans-
fer rate of the bus. A recent die
shrink of the message-passing co-
processor lets that part operate
comfortably at twice the speed of
earlier versions. By swapping the

| bus drivers and including some

faster—but still inexpensive off-
the-shelf devices—the MMG has
demonstrated it can increase bus
transfer rates at least 50 percent,
and perhaps 100 percent.

Will the next step be an expan-
sion to 64 bits? It’s already
rumored that if the connector me-
chanics are opened up as a
possible discussion area for a
“next rev” of the specification, it
could prove to be a whole new can

| of worms. Connector companies

are battling out new connector de-
signs, some favoring a 2-mm con-
nector, others a 2.5-mm spacing.
It’s been reported that Seimens,
one of the major supporters of Mul-
tibus II, favors a 2.5-mm spacing
on a new connector—a format not
supported by a number of U.S. con-
nector makers. It’s been suggested
that rather than go through this

| problem with Multibus II, the com-
| mittee should decide on an entire

new specification—Multibus III?
—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
worldwide.

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

Ottawa, Canada
Tel: (613)596-9911
Fax:(613) 596-0574

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

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

the business — CPUs... memories... communications
controllers... analog I/O... 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-I-45608 (quality control) and
soldering to MIL-STD-2000 in an ESD-controlled
environment.

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

Nashua, New Hampshire Pennant Hills, Australia
Tel: (603)595-2400 Tel: +61-2-484-6314
Fax: (603) 595-4343 Fax: +61-2-875-1665
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THENEW

PC GRAPHICS
STANDARD

The new XGA standard has opened up an era of

higher performance for PC graphics. And when IBM
licensed their technology to INMOS, a division of
SGS-THOMSON Microelectronics, as manufacturer and
sole supplier of the IBM XGA chipset, they did it to ensure
that the XGA parts got to the market quickly and reliably,
setting the stage for XGA to become the next volume
standard in PC graphics. Specifically designed for PCs,
XGA is already available to support the MicroChannel
Architecture bus, and an AT bus-compatible version

is under way. The new XGA standard offers significant
enhancements over VGA with:

* higher speed

* higher resolution (up to 1024 X 768)

« more colors (256 up to 64K) giving photo-realistic
multimedia-style images

« optimized graphics interface for better windowing

United States Tel. + 16028676259 Fax. + 1602 867 6290

+ optimization for use with latest generation processors

Fully VGA compatible, XGA performance specs offer
a package that is way ahead:

* 132 column text mode

» extended graphics function mode, including hardware
sprite and coprocessor hardware drawing assist

* 90% faster than IBM VGA under DOS, 55% faster
under OS/2

* 67% faster running Microsoft Windows applications

TWO CHIPS THAT SET THE STANDARD

The IBM compatible XGA chipset consists of two advanced
VLSI chips, the INMOS IMS G190 XGA Serializer Palette
DAC in a 144 pin CQFP and the INMOS IMS G200 XGA
Display Controller in a 184 pin PQFP. A major advantage

of the IMS G200 is its on-chip coprocessor which offloads
tasks from the host processor and allows it to support:

Asia/Pacific  Tel. + 65482 1411  Fax. + 65482 0240

IBM, AT, 0S/2, and MicroChannel are all registered trademarks of the International Business Machines Corporation — XGA is a trademark of IBM Corp. — Microsoft Windows is a registered trademark of Microsoft Corp




IBM ARCHITECTURE
IN SILICON
EXCLUSIVELY
FROM SGS-THOMSON

* 1,2, 4, and 8 bit pixel and bit block transfers = ) AVAILABLE NOW

* line draw 2 e Yes, the standard IBM MicroChannel
» area fill o Architecture-compatible XGA chipset

* logical and arithmetic pixel mixing il is available right now. Just call or fax

* map masking T one of the SGS-THOMSON locations listed

* scissoring below and get details on delivery and price.

* X, Y axes addressing

FULL SOFTWARE SUPPORT is offered for the IBM

compatible XGA chipset with the following drivers

available:

* DOS Application Interface (DOS Al) PUEEE—
* OS/2 Presentation Manager (OS/2 PM) ‘ ) scs -NOMSON
 Windows 3. Y. ICROELECTRONICS

* Double Byte character set

Plus a programmer’s guide so you can develop your own 46'6'635 fO ;66.””0/0'?7

BIOS software.
software CIRCLE NO. 8

Europe Tel. + 33147407506 Fax. + 3314740 7910 Japan Tel. + 8132804125 Fax. + 81 32804131

INMOS and IMS are trademarks of INMOS Limited. &7 is a registered trademark of the SGS-THOMSON Microelectronics Group. © 1991 SGS-THOMSON Microelectronics. All rights reserved



1 EDITORIAL

February will be
bubbling with
our technical
programs

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

It's going to be hot
in February

A few issues back, I brought you up to date on some of the
things Computer Design was doing in the realm of conferences
and exhibitions. Another update is called for now because a lot
has happened since then.

As many of you know, Computer Design has had, for some time,
a close association with Conference Management Corporation
(CMC) and the Buscon shows it stages. Under the guidance of
Warren Andrews, our senior editor for computers, computer sub-
systems, bus architectures, and board-level products, we recently
assumed full responsibility for organizing the technical programs
for both Buscon/East and Buscon/West. And since we don’t like to
do anything in a small way at Computer Design, we reached an
agreement with CMC to undertake a major expansion in the size
and scope of the technical program. In addition to the full-day Fu-
turebus+ Seminar to be held February 3, the day before Buscon/92-
West opens in Long Beach, the technical program will offer 66 in-
dividual sessions (six four-hour tutorials and 60 one-hour lectures)
from which to choose. It’s a block-buster program on design, bus
architectures, real-time software, programming, and applications
for anyone working with backplane-based systems.

If that wasn’t enough to get February off to a hot start, we also
came up with SysComp—The First OEM Systems/Subsystems
Conference and Exposition—scheduled for February 18-20 in San
Jose. The focus of SysComp’s technical program (in the able hands
of John Mayer with whom you’re familiar through his outstanding
work on our News Edition) is on the larger OEM integration is-
sues: the evaluation and selection of microprocessor and bus archi-
tectures, system software, power supplies, mass storage, displays
and user interfaces, as well as EMI/RFI, thermal management, de-
sign for manufacturability, concurrent engineering, and manage-
ment of the hardware/software development and integration
process. In essence, we've positioned SysComp somewhere be-
tween a low-level component show like Wescon and an end-user
computer show like Comdex. Actually, there’s never been anything
like SysComp. For more details, see the SysComp Call for Papers
on page 113.

And if both Buscon/92-West and SysComp weren’t enough to
keep February bubbling, we came up with still another first—
RISC’92, the First International Conference on the Design of
RISC-based Systems. To make everyone’s lives a little easier, how-
ever, RISC’92 is being held in conjunction with SysComp. The
technical program for RISC’92, which will run February 18-20 in
San Jose—the same days as the SysComp technical program—is
being coordinated by Andrew Wilson (yes, Andy is senior editor
Dave Wilson’s brother). RISC’92 doesn’t need much elaboration
beyond pointing out that it will focus on all the issues related to
the design and development, of both the hardware and the soft-
ware, of RISC-based products. You’ll find more details in the
RISC’92 Call for Papers on page 132.
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RADISYS GIVES VME
THE INSIDE
ADVANTAGE

EPC MODEL

EPC Embedded PCs

EMBEDDED PC

EPC-1
(shipping since Aug '88)

Mass Storage Modules

EPC-3
(shipping since Aug '89)

@ ATTACHED PC

NO DIRECT
oL,

D EXTRA
HARDWARE ]  CONTR

Software

EPC-4
(shipping since Mar '90)

EPConnect |

EXM
Expansion
Modules

EPC-5
(shipping since Oct '90)

Processor Modules:
CPU

CPU Clock

DRAM

Graphics

80386

16 or 20MHz

1 or 4 MBytes
EGA (640 x 350)

80386SX
16MHz

1, 2 or 4 MBytes
VGA (800 x 600)

80386

25 MHz

4, 8 or 16MBytes
VGA (800 x 600)

80486

25 or 33 MHz

4, 8 or 16 MBytes
VGA (800 x 600)

Mass Storage Modules:

Hard Disk Capacity
Floppy Drive Size/Cap

40 MBytes
3.5"/1.44 MBytes

40, 100 or 200 MBytes
3.5"/ 1.44 MBytes

Expansion Capabilities:

PC Add-in Cards
EXMbus Expansion

Yes
N/A

EXM Expansion Modules
EXM-1 Ethernet

EXM-2 Solid State Disk
EXM-3 SCSI/Floppy Ctrl
EXM-4 |EEE 488

Yes

EXM-5 Modem

EXM-6 VGA Graphics
EXM-7 RS232 Serial I/O
EXM-8 RS422 Serial I/0

EXM-9 IDE/Floppy Ctrl
EXM-10 Ethernet

EXM-11 Timer/Counter
EXM-12 Prototyping Card

Software Support:

EPConnect development, run-time, and multiprocessing software package for DOS, Windows, UNIX,and OS/2

Copyright © 1989 RadiSys Corporation. All rights reserved. RadiSys and EPC are registered trademarks and EPConnect is a trademark of
RadiSys Corporation. 386 and 486 are trademarks of Intel Corporation. OS/2 is a trademark of International Business Machines Corporation

UNIX is a trademark of American Telephone and Telegraph
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Integrating a PC with your VME system is
a smart move. The “PC advantage” provides
a superior human interface and access to
the PC’s huge base of system, application
and development software.

The PC Advantage belongs inside your
VME system. Not attached to it. By embed-
ding a PC inside your VME card cage,
instead of attaching it externally, you break
through the inherent communications
bottleneck that constricts system perfor-
mance. You also eliminate the superfluous
hardware and software needed to attach
two system architectures.

Only RadiSys EPC® Embedded PCs
completely integrate the strengths of PC
and VME. An EPC, with its exclusive
EPConnect™ Software, is the only 386- or
486-based, PC-com-
patible computer with
software that inte-
grates the VMEbus into
the DOS, Windows,
UNIX and OS/2 envi-
ronments. EPCs give
your VME systems:

« Highest system performance from the real-
time responsiveness of the direct 32-bit
interface between the 386 or 486 and the
VMEbus.

« Improved system packaging in 1/10th the
volume, with integral VME ruggedness, and
no bus link baggage.

SURROGATE
CONTROLLER

And EPCs cost you less. EPC-based systems
avoid the costly pitfalls of attached PC
systems. No extra interfaces, cables, surro-
gate controllers, or the software to make
them work.

Give your VME systems the EPC advan-
tage. Call (800) 950-0044. We’ll send all
the details. No strings attached.

==fcessr P Uy
"
CORPORATION

THE INSIDE ADVANTAGE

RadiSys Corporation

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

(503) 690-1229

Fax (503) 690-1228




The VME T/0 Gioblow. Splve,

Perform any four functions at
one time with the AVME947X.
Select from the list below. All func-
tions are user-selectable in the field.

¢ Change-of-State Monitoring
* 8-bit Pattern Matching

* Event Counting

* Pulse Output

® Square Wave Output

* IEEE-488 (GPIB) Interface
* Parallel Printer Interface

Series AVME947X Digital I/O Boards

Model Points Cable Access
AVME9470 80 Front
AVME9471 80 Rear (P2)

Or for two functions at a reduced cost
AVME9472 40 Front
AVME9473 40 Rear (P2)

For other Acromag VME 1/O Solutions,
ask for the new Bulletin 23-005.0

. ®
g ;
LEADER IN SIGNAL CONDITIONING

So powerful it can replace four boards
and save three cage slots.

Acromag's Series AVME947X Industrial Digital I/O Boards
provide a cost effective solution for complex applications.
Now you can perform four independent functions
simultaneously...on a single card! The 80 I/O pts. are
divided into four individually configurable and field-
selectable sections. Just select the function you need for
each 20 pt. group.

Industrial I/O

With vectored interrupts, you can signal special conditions
such as high/low transitions or 8-bit pattern matches. Pro-
grammable debounce delays prevent errors caused by
mechanical switch noise while flexible handshaking controls
the data capture. Plus, programmable counter/timers may be
used to generate periodic pulse and square wave outputs or
count events.

GPIB Interface

The AVME947X provides control for up to four IEEE-488
busses at the same time. That means you only need one
board to operate as many as 60 laboratory instruments.

Parallel Printer Interface

Each I/O section is easily set up for a Centronics’compatible
interface. This lets you link your operating system with up to
four printers.

Termination Products and Software
Complete your system with Acromag termination panels,
relays, adapters, cables, and mounting kits. Driver Support
packages are available in 0S-9*, PDOS**, and other operating

systems. Also available, Motorola Computer X's new cXOS***,

Want More Data?

For full details about Acromag's Industrial Digital
Boards, ask for your copy of technical bulletin

20-004.6.

tCentronics Data Computer Co. trademark
vare and Motorola trademark

30765 Wixom Rd « Wixom, MI 48096 « Phone: (313) 624-1541 « Fax: (313) 624-9234
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L
Names you can count on.

Call 1-800-962-4669

Ask Deanna Rebro for good names
1421 South Sheridan ® Tulsa, Oklahoma 74112

K()ur Lists Are No Good
(Unless You Use Them!

In direct mail marketing, testing is the name of the game. PennWell's
Computer Design list is worth a test. Use a sampling of our list for as little
as $475. It's a small price to pay when thousands of dollars are at stake.

nn\\ell

TECHNOLOGY
GROUP

¥
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Radstone Technology Corporation

20 Craig Road, Montvale, NJ 07645-1737

Call Toll-Free: (800) 368-2738
Eastern Region: (201) 391-2700
Central Region: (708) 304-0202
Western Region: (408) 727-4795
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The Next Generatlon, '
high performance
open bus architecture

For those systems designers who are waiting for an open bus
architecture that delivers next generation performance by
effectively combining...
e Year 2000 performance today
® Multiple internal and external buses that eliminate
performance bottlenecks
e A fully scalable dynamic system architecture
e Extensibility
e Complete technology independence
e Industry standard bus silicon
..it’s here now! With performance several orders of mag-
nitude greater than just a year ago. Today’s next generation
architecture is Freeflow+. It's the only truly dynamic archi-
tecture that provides multiple systems-within-a-system,
forming tightly coupled sub-systems capable of inde-
pendent and parallel operation.If you want next gener-
ation performance right now, call Radstone for details
on the highest performance VMEbus processor, mem-
ory, controller, communications and graphics boards
in the open bus business. Plus all the development
) system and software support you'll ever need.

Wlth Radstone Freeflow+ VME, there’s no wait state for next
generation performance.

Original artwork courtesy NASA/Ron Miller.

HNOLOG

you can use right now.

\
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CALENDAR

November 19 - 21 industry leaders from the United States and the Pacific region.
WESCON The conference will be in four parts: Pacific Defense Electron-
Moscone Convention Center, San Fran- ics Acquisition Day, Maritime Day, Land-Air Battle Day, and

cisco, CA. More than 45,000 are expected to Joint International Day. Information: Beth Blose, Spargo &

attend the 40th annual WESCON confer- Associates, 4400 Fair Lakes Ct, Fairfax, VA 22033, (703) 361-
ence and exhibition. Exhibits, technical sessions, short 6200 or (800) 336-4583, fax (703) 818-9177.

courses, and several special events will be featured during the Circle 368
three:day conference. There ' will 'be sessions O deSIOn, 1BSE, | e cloitielvems o a5 sinaie i ool s sass s s 5 asle 5o bia 5 pla b s s wiki o)s 2
and production engineering focusing on semiconductors, EDA December 3 -5

tools and board-level components; test and measurement ses- Technology 2001

sions; and manufacturing sessions on materials and supplies. Gy "Jose. Convention. Cenbér
There will be a special conference on exploring business éan J(;se CA Technolom; Technology 2001
opportunities in Eastern Europe. Information: Electronic Con- 2001. the s oo ona sistichal tech.
ventions Management, 8110 Airport Blvd, Los Angeles, CA A
90045, (800) 877-2668, fax (213) 641-5117. Circle 367

nology transfer conference and exhibition, focuses on the
latest advances in computer technology and software engi-
neering, as well as electronics, materials, manufacturing tech-
November 19 - 21 nology, and biotechnology. Sponsored by NASA, the Technol-
AFCEA Hawaii ogy Utilization Foundation, and NASA Tech Briefs, the
Sheraton Waikiki Hotel, Honolulu, Hawaii. The conference will feature 50,000 ft® of exhibits and over 120
sixth annual AFCEA Pacific international de- technical presentations. Information: Joseph Pramberger,
fense electronics conference and exhibition pro- NASA Tech Briefs, 41 East 42nd St, Suite 921, New York, NY
vides an opportunity for discussions between military and 10017, (212) 490-3999. Circle 369

The Front Looks Great...

But The Back Tells The Story.

HITACHI Disk Drives
for Mass Storage

TERMINATION

Storage Stak II Features  ypagtended Backup

Patented Between Clean, Simple

Module Interconnect Rear Box Design o= --"7" ]

* Built-in SCSI and Power Bus * Universal Rear Doors

» Solid-State Bus "Bars" Provide Base or Add-On

Connect Modules Flexibility

High Quality Power Supply Emissions and

 Each Module Contains Safety Laws Adhered To

Ultra-Ranging High-Performance = FCC Class A, CSA,

Power Supply TUV Certified &

Specialized Systems Technology L, 5

P.O. Box 420489 « Houston, Texas 77242-0489 LATCHING
Fax: (713)781-8996 - 1(800)688-8993 ikt s
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To back-up the famous Hitach; quality, the DK
Series drives are offereg with a 150,000 hour
MTBF and 4 5-year Warranty.

Edge—to—Edge Performance

The DK516C_; 6 uses Hitachj's advanced propri
etary technology 1 deliver 1.65 Gg of capacity
and a fast 13 5 NS average access time.

Its SCs] interface provides 4 maximum daga
transfer rate of 5 ) Mbytes/sec (Synchronous) with
a 256 Kbyte data buffer and rea look-ahead cache

Or, if you have an, ESDI application, look nto
Hitachi's new | 54 GBDK516-15 witha 14 mg
average seek time and 4 2.75 MBlsec data transfer rate.
Edge-to—Edge Quality
Choose the DK 16 and yoy geta drive backed py
the quality an reliability of Hitachi—g §44 billion
company. Unlike other drive manufacturers, we
design, builq and test a]] key componen;s in-house,

If your new System design js leading the edge,
then there's only one disk drive choice: the ney
DK516, from 1 itachi.

For more information about the DK516, or
any Hitachj djgk drive, call l-800~HITr\CH1.

$4227SSI 2

HITACH! 2%

_____

— ! Hitachj America, [ (.
| @H ITACHI A Computer Division, MS500
R SN L3 Hitachi plaz,
- DN303A ﬁ 2000 Sierra Point Park\\‘ay
303Y é » Brisbane, cA 94005-1819

@ HITACH)

Our Standards Set Standards

1

See us at COMpEx FALL, Booth #1616 Authorized Distributors-
CONSAN (112—040—(‘05} GENTRY :\.\\O(fHTES R SQUARED 800~777»3478 SIGNATI 800~228-8781 SPE CIALIZED 5\\113\15
A IL, IN, KS, KY, M1 MmN MO, ND, 8()0~877-2225 (AL,D.C, FL Az LA.Lu_,\.\t,uR,UT,WA,WY) 1 MA, ME NH, RI, v
NE, OH ."":‘\'mv.:u PA, SD, wi

TECH INOLOGY 800—688—8903
GA, LA, MD, Ms, NC, s¢. 1N VA) AR, LA, OK. TX
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True portables are
totally off the wall.

No outlets. No rechargers. No reliance on AC select a primary battery system from our broad line
whatsoever. That's true portability. It's what that includes alkaline and high power lithium
the world is coming to. And it runs on easy-to- manganese dioxide batteries.
replace primary batteries. The next generation Call us for application-specific data,
promises even smaller, lighter weight, more design-in assistance, or just more
convenient portables. That depends on you, f information. Our OEM hotline number
and you can depend on us. I is(800) 544-5454, Ext. 3281. Or fax

Duracell is the primary source for primary us at (203) 791-3273.
power. We offer you a world of technical True portability is the cutting edge.
expertise and marketing experi- g And it's in your power.

ence in developing powerful D U R AC E L L

solutions for computers, cellular
PORTABILITY IS PRIMARY

phones and more. Let us help you




Hal Alles on:

Trade-offs in
simulation

evolving as numerous technological, economic

and market conditions combine to overtax cur-
rent products. In fact, the simulation and verification
step is becoming the bottleneck in the process of
bringing new electronic products to market. While
vendors of EDA and computers can make up much of
the gap, designers must also become more involved
in the application and execution of the products to
meet complexity and time-to-market requirements.

S imulation and verification products are rapidly

I Needs growing twice as fast as capabilities

The bottleneck results from an expanding set of de-
signer needs which simulation and verification prod-
ucts must address. Electronic products consistently
incorporate more complexity, higher-performance
components, integrated packaging, and mixed tech-
nology than their predecessors. Designers need a
range of simulation technologies, including behav-
ioral simulation using a hardware description lan-
guage, structural simulation of register-transfer-
level (RTL) and gate-level descriptions, and
device-level simulation such as Spice-like analog or
switch simulation to manage these enhancements. In
addition, vector-independent timing analysis tools
are becoming essential as logic synthesis drives up
complexity and small geometries and high frequen-
cies boost the effect of physical interconnects on sys-
tem performance.

Test tools must also be included as part ofthe design
process to verify the function and performance of each
manufactured unit. Fault grading and automatic test
generation are dependent on simulation technology
and component models and must be part of a complete
design solution.

Unfortunately, these simulation and verification
products suffer from the relationship between the size
of the problems and the capabilities of the available
computing resources. Designers simulate electronic
products using workstations, general-purpose com-
puters and sometimes even specialized hardware.
The amount of simulation that can be done is depen-
dent on the performance of the currently available
computing resources.

Because the capabilities of electronic technology
double about every two years, designers are working
on the next-generation products using CAE tools
running on the current generation. With electronic
technology growing at an exponential rate, the need
for simulation and verification grows faster than the
available computing power. Complex systems require
more simulation for each cycle and more cycles must
be simulated to verify the system. High-speed circuits,
small device geometries, low-power active compo-
nents, and integrated packaging require more exten-
sive, accurate and time-consuming simulation.

In total, the need for simulation and verification is
growing about twice as fast as available computer
power. Designers can’t complete this design process
phase by simply buying more computers. Instead,
they must understand the trade-offs in available sim-
ulation and verification products and apply them in
a manner which best suits their design methodology.

B Abstractions determine trade-offs

Creators of simulation and verification products have
an intimidating number of engineering trade-offs:
speed, accuracy, detail, capacity, generality, design
iteration time, ease of use, and others. The specific
set of trade-offs that impact the simulation user de-
pends on the simplifying assumptions or abstractions
the simulator uses to model the system.

Spice-type simulators are generally regarded as the
least abstract and most general (i.e., closest to “real-
ity.”) The models of active components, however, are
still simplifications of real behavior. The more detail
and accuracy that the simulator acceptsin the models,
the slower the simulation runs.

Spice simulators also have the nasty property that
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simulation time grows exponentially as circuit size
grows. This limits its practical application to circuits
of “thousands” of active components. Experienced
designers understand these Spice limitations and
often “trick” the simulator into providing meaningful
information. They work around the limitations.

Similarly, with simulators using higher levels of
abstraction, designers need to understand their spe-
cific benefits and limitations and how to work around
them. Digital simulators abstract the signal con-
tinuum of the analog world into a few states and
strengths, and use simple models to resolve signal
conflicts. They use these digital states to model the
interaction between active function blocks. For exam-
ple, a switch-level simulator uses a model for each
active component in the design. The signals are ab-
stracted, but the structure still has all of the original
detail.

Gate- and RTL-level simulators abstract the detail
to larger functional blocks, using the same abstrac-
tion for the digital signals between blocks. The func-
tion of the blocks are expressed by built-in primitives
of the simulator or through a general-purpose lan-
guage such as VHDL or C. With a good HDL such as
VHDL, the designer can control the abstraction of the
functional blocks as well as the “signals” that commu-
nicate between the blocks. A single simulation signal
can represent a whole group of signals or a block of
data, such as an Ethernet packet.

B simulation demands balancing trade-offs

By using all these levels of abstraction, designers can
improve the productivity of their simulation cycle. For
example, simulation speed increases as the design
becomes more abstract. Complex systems are easier
to understand and verify. And the language descrip-
tion serves as input to design synthesis tools. Depend-
ing on how a designer takes advantage of the abstrac-
tion, simulation times can be reduced many orders of
magnitude. However, several layers of detail may be
lost, affecting resolution

however, may be functionally different between the
two. To take advantage of the speed-up, the designer
may have to use more constrained design techniques
to get functional agreement between the modes.

A simulator may also offer an option to trade pre-
processing time for faster run time. A gate-level cir-
cuit, for example, can be processed into “levelized
compiled code”—in effect, an abstracted behavioral
model. These models can run significantly faster (10x)
than their gate equivalents.

The availability of specialized hardware also adds
to the diversity of simulation and verification solu-
tions. Hardware accelerators, hardware modelers
and emulators based on field-programmable gate ar-
ray (FPGA) technology are all specifically designed
for simulation and test application and more general-
purpose parallel processor systems may also be ap-
plicable. For this specialized hardware, designers
must be more concerned with the trade-off of speed
versus cost, because the hardware typically acceler-
ates only a certain level of abstraction.

0 Designers make the full range of trade-offs

The top-down design methodology encouraged by
VHDL and synthesis affects the way designers can
best apply simulation and verification technology.
Designers can use VHDL descriptions to verify all
functionality without device-level detail. They can
then use synthesis tools which naturally work with
basic, straightforward gate-level abstractions, avoid-
ing many of the tricks and pitfalls a traditional gate
designer might use. Designers can direct synthesis
tools to follow conservative design practices which
make unit-delay simulation valid. They can then
verify gate-level behavior with fast, abstracted, unit-
delay simulation. Fault grading and test pattern gen-
eration also benefit from this simpler and faster
abstraction.

When designers use synthesis to produce a detailed
gate design for a large ASIC, timing verification be-

and accuracy.

When applying multi-
ple levels of model and
simulation abstraction, &
designers need to un-
derstand the trade-offs
which can be made at
each level. The current
generation of digital
simulators provides se-
lectable modes which
substantially affect
simulation speed and
often the behavior.
Unit-delay, full-timing
and timing-constraint-
check modes, for exam-
ple, may all be available
in a single simulator.

STRUCTURAL
DETAIL

Simulation trade-offs

HDL BEHAVIORAL
UP TO 1 BILLION x

* SWITCH

10,000% diis

1x

* HARDWARE ACCELERATOR
1,000,000x

* GATE WITH TIMING
100,000x

* RTL WITH TIMING
1,000,000x

The simulation speed
may be a factor of 10
faster for the unit-delay

ACCURACY

than fOI‘_ the full-timing An approximation of the trade-off between speed, accuracy and detail of several popular simula-
mode .Wlth (_:onstralnts. tion techniques shows that the simulation speed of a high-level abstract model can be more
The simulation results, than a billion times faster than a Spice simulation.
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bination and synchroni-
zation of many different
kinds of simulation, in-
cluding hardware mod-
els, hardware

Simulation environment
with simulation manager

R accelerators, behawqral
HUMAN | and analog simulation.
HUERIE What’s more, the avail-

VHDL QUICKSIM Il ability of component mod-
els may force the use of

two or more different

i

ADEPT DESIGN 2 :
ARCHITECT simulators that basi-
SCHEMATIC AND cally do the same type of
GATE ACCUSIM DESIGN CAPTURE v s yP
simulation.
A The requirements of

?OGO

top-down design and sys-
tem simulation point to
the need for a unified

THIRD PARTIES ¢
in\s/?:fg RUNTIME
e DATABASE AND |€—————
: TIME QUEUE

DESIGN simulation environment
MANAGEMENT

built upon simulation

manager technology.
The simulation envi-

Mentor Graphics’ Simulation environment, for example, includes a built-in simulation manager.

ronment must provide a
consistent human inter-

comes a more difficult problem. Since the designers
don’t create the gate-level design, it’s difficult to iden-
tify the critical paths that limit performance. In ad-
dition, the interconnect parasitics of large ASIC
designs dominate the performance. Designers need a
tool which can search the design for critical timing
paths that include the effects of the physical layout
without the need for specific stimulation vectors.

Given the multitude of trade-offs in the top-down
design process, designers need a complete range of
consistent and interoperable sets of trade-offs to use
concurrently. Within the top-down design methodol-
ogy, designers use an HDL to help manage complexity
by efficiently describing and verifying the functional-
ity, yielding an executable specification. They then
hierarchically decompose the design into component
blocks with progressively more detail. They must
verify each level of hierarchy with the appropriate
degree of accuracy and detail. An IC design, for ex-
ample, might require the following simulations:
VHDL, RTL, gate, switch, and Spice.

B unified simulation environments are essential

The design process is most efficient and effective if all
of these simulations appear as a single simulator with
the same human interface, stimulus, results analysis,
database interface, and modeling techniques. In ad-
dition, all the simulators should be able to run at the
same time, synchronized to a single time queue, freely
exchanging signals in real (simulation) time. This
gives designers the most flexibility to use the appro-
priate simulator for each part of the design at each
stage of the design process. Designers can also get the
best balance of simulation trade-offs and required
simulation and verification performance.
System-level simulation and verification creates
similar needs. High-frequency effects and packaging
constraints along with mixed technology are making
system-level simulation a necessity. Prototypes are too
costly and time consuming, and don’t produce accurate
results. Most system-level simulations require the com-

face, database, model
technology and more, so that all of the simulation and
verification tools have the same look and feel and the
same interfaces to design data. The simulation manager
couples multiple simulator kernels together at the sig-
nal exchange level and keeps time queues synchronized.

A well-designed and engineered simulation envi-
ronment includes the most-used simulation types
such as VHDL, gate, switch, and analog. It should
also accommodate specialized hardware models and
accelerators. In addition, the environment should
support the easy integration of third-party and pro-
prietary simulator technology. The ability to integrate
other simulators provides a guarantee for non-obso-
lescence and protection of investment. Outdated or
current simulators that will not continue to evolve
can be integrated to preserve model investment. As
new simulation techniques are needed or become
available, they can be integrated without affecting
previous investments.

The adoption of new tools is important because
simulation and verification will continue to grow and
change rapidly. As these changes occur, designers will
need to learn more about different simulation trade-
offs and how to use them effectively. A unified simu-
lation environment and manager can give designers
easy access to different simulation capabilities and
ensure protection of past and future investments.

Hal Alles is general manager of the simulation and
test division at Mentor Graphics (Wilsonville, OR).
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Move into our i960 CA processor

and get our 32-bit architecture in its
most sophisticated form.

Welcome to life in the fast
lane. We hope you can
P ~ handle the pace, because
®  there is no stopping the

i960™ CA RISC microprocessor.

It not only delivers the highest level of
system throughput, but it’s also the only
superscalar processor that delivers high

©1991 Intel Corporation. 1960 is a trademark of the Intel Corporation. All rights reserved

power for embedded applications.

Of course, just because the 19960 CA pro-
cessor is sophisticated doesn’t mean it’s hard
to use. Quite the contrary. Its highly inte-
grated design with Bus, Interrupt and DMA
controllers all on-chip makes it easier to design
with and increases its cost-effectiveness.

And while the 1960 CA processor may be



your dream architecture, its design gives you
plenty of room for upward growth. Add to
that the comprehensive array of develop-

ment tools, and your high-end imaging, com-
munication and distributed /O products will
be set for life.

So if your design calls for something
sophisticated, call 800-548-4725 for the 1960

Family Welcome Guide (ask for literature
packet A9A22). And make your move into a
neighborhood with real power.

-
intgl.
The Computer Inside.™

CIRCLE NO. 17




B TECHNOLOGY DIRECTIONS

COMPUTERS AND SUBSYSTEMS

Serial bus extension boosts
VMEbus performance ten-fold

Warren Andrews, Senior Editor

n its infinite wisdom, the IEEE
I Microprocessor Standards Com-

mittee (MSC)—the group with fi-
nal authority over bus standards—
has insisted on the inclusion of a pair
of pins reserved for a serial bus in-
terconnection on most bus standards
it has approved, including VMEbus.
Originally intended for such things
as board diagnostics, the serial pair
has remained largely unused on
most boards and systems. Now, a
new approach uses these serial lines
to transfer information at blazingly
fast speeds, up to 400 Mbytes/s (3.2
Gbits/s). The technology, dubbed Au-
tobahn by its developers at PEP
Modular Computers (Pittsburgh,
PA), is basically targeted at VME-
bus, though company president Josef
Kreidl saysit’s adaptable to other bus
architectures.

Introduced last month at the 10th
anniversary VMEbus celebration
held in Munich, PEP announced the
new technology and simultaneously

released it into the public domain. |

This latter move opens the way for
the technology to be adopted by the
VMEbus community and ultimately,
Kreidl believes, appended to the
VMEDbus specification. It’s hoped the
approach might even make it into
Rev D (currently under consider-
ation). Initial prototypes have been
developed using a conventional
VMEDbus backplane, but Kreidl says
a low-noise backplane would be de-
sirable in applications where the
maximum transfer rate will be used.

PEP’s approach takes advantage
of the serial clock (SERCLK) and
serial data (SERDAT) lines detailed
in the initial VMEbus specification.
The technique takes advantage of
the parallel bus as a traffic manager,
but doesn’t otherwise affect the stan-
dard VMEbus operation. In fact, it’s
completely compatible with existing
IEEE 1014 VMEbus specifications
as well as proposed extensions, in-
cluding VME 64 and SSBLT (source
synchronized block transfer).

PEP envisions two versions of its
Autobahn technology—the first, a
discrete approach, is expected to ap-
pear as early as the first quarter of

1992 and offer 200-Mbyte/s trans-
fers, and a monolithic version is ex-
pected to appear near the year’s end.
The approach is based on what
Kreidl calls an “advanced, though
mature technology,” and takes ad-
vantage of Motorola’s (Austin, TX)
family of high-performance ECL
parts. Initially, PEP felt it was nec-

will purchase chips directly from the
semiconductor maker, not from PEP.

| Implementation

The first implementation, looking at
speeds in the 200-Mbyte/s range, is
a five-chip set. It consists of an ECL
multiplexer/demultiplexer in a 28-
pin PLCC and three SO-packaged
logic chips (a PLL, a prescaler and a
VCO). The fifth chip provides dc/dc
conversions to let the 5-V supply op-
erate the ECL devices. Kreidl says
that the second version will provide
a monolithic solution reducing the

required board space and doubling

Semiconductor situation |
|
== ] =22 : |
6U 3U OR 6U |
|
AUTOBAHN [
CHIP SET |
! VENDORS !
VMEBUS VMEBUS
ECL
MASTER AUT?BAHN G .C$100 MASTER AUTOBAHN
LAYE HIP SET PER LAV CHIP SET
inTeRFAce | | © INTERFACE | | INTERFACE
P2 | 5
INTERFACE
% AUTOBAHN 1 OR 2 %
& SERIAL LINES i
= VMEBUS =
= BACKPLANE s
EZJ TWO-LINE INTERFACE o
w
= —
VMEBUS >
4

PEP Modular Computers’ Autobahn technology relies on a pair of seldom-used serial

lines included in the VMEbus specification.

The high-speed transfer rates are possible

because of an ECL chip set which will originally be implemented as a five-part chip
set in Motorola’s ECL gate array, and later as a single custom chip. According to PEP,
transfer rates up to 400 Mbytes/s will be possible at an incremental cost of between

$50 and $100 per board.

essary to use gallium-arsenide ICs,
but switched to ECL because multi-
point backplane noise problems
couldn’t be solved with GaAs.

“Not only does Motorola’s ECL
solve our technical problems,” says
Kreidl, “but it also offers a future
migration path to higher levels of
performance and the reality of se-
cond sourcing.” Current designs are
based around one of Motorola’s ECL
gate array families, and Kreidl re-
ports that discussions are already
underway with a second major semi-
conductor maker as a second source.
Kreidl emphasized that customers

the data rate to 400 Mbyte/s. Accord-
ing to Kreidl, one of the major bene-
fits of using the mature ECL tech-
nology is cost: in volume, the
complete implementation is ex-
pected to cost between $50 and $100.

Prior to its formal introduction,
Autobahn was paraded to a number
of VMEbus makers as well as the
VFEA (VME-to-Futurebus Extended
Architecture) technical committee
of VITA (VME International Trade
Association). Early indications point
to a favorable response by the com-
mittee. “This is one of those ideas,”

says Ray Alderman, technical direc-
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THE ONLY ATTACHED PROCESSOR
WITH FOUR ON THE BOARD
AND 2.5 GIGAFLOP PERFORMANCE.

Mercury’s MC860VS. The only attached processor that offers up to 32 Intel i860s in no

more than 8 VME slots. So you get 80 Mflops to 2.5 Gflops of horsepower to handle demanding

applications in defense signal processing and medical imaging. And all Mercury products can be

configured in workstations and chassis systems to deliver scalable performance at a scalable price.

Soif you’re building or buying a high per-
formance computing solution, take full advantage of
Mercury’s unparalleled investment in standards, inno-
vative hardware, and software development environ-
ment. And get the most complete, flexible, high perfor-
mance computing solutions available. If it’s time
you moved into the fast lane, it’s time to call or

write Mercury today for more information.

CIRCLE NO. 18

| D Please send me more information on the MC860VS right away.

| D 1want to learn more. Send me your white paper
“Multiprocessing for the 1990s'’ and enroll me in your
Education Series program today.

Cif Zip

l

l

| |
| |
| |
| Company |
I Address = R e N |
I |
' |
I

|

Phone

Please sendto
St e Computer Systems. Inc

Dept. K.
Lowell, MA 01854 £ U )/
Fax (508) 458-9580

The Ultimate Performance Machine.




# TECHNOLOGY DIRECTIONS

COMPUTERS AND SUBSYSTEMS
Both the chip set g)r of VI'{IA, “}‘:hatdegeryolne’i w?n-
= ini ering why they didn’t think of it
Real estate requ iIrements gcggfilzzg-(;r:,z soone%‘.” Alderman believes that the
three SO pack- Autobahn approach will provide
i ? ages) and the VMEbus wit}li a ]]()t of adde(% flexibil-
= = inale-chi L ity—particularly in applications
o) o | ;I{Zgl(ee;gfds:cllu callinpg for very fast t?zrl)nsfers of
SRatan Sl later this year) are | large blocks of information.

gﬁf;g%;%jﬁf 0 Backward compatible
amountofreal The new approach is intended to be
astate—about 20 completely backward compatible
<20 b, An with existing VM Ebus cards, but the
coﬁ\c/;/E%CTER gI:IgLSEE(TEgS additional 10 mm backplane will probably have to be
CHIP %20 mm will be modified. The values of capacitors
10 20MM required for the and terminators on the serial lines
dclde convertor (clock and data) have to be adjusted
o needed to convert | toaccommodate GHz clock rates and
S the VME systems’ = ECLdrive levels. In addition, the two
% 5 Vto ECL voltage | lines can be configured convention-
| Tevels ally (signal and ground) or as a differ-
sy MMM el | ential pair for reduced noise levels.
Other than that, the backplane re-
G 7 mains the same, and the parallel sys-

tem bus can operate unimpeded.

Data transfers over the serial bus

VME ala Card

3795

VME performance ata price you can sink your teeth into!
Heurikon’s HK68/V3D offers VME standardization and
design flexibility with a 33 MHz Motorola 68EC030
and 2 Mbytes of memory for only $1795 (less in quantity).
That makes the V3D a cost efficient entry point into
VME single-board computers. As a complement to our
main course, you can add more memory, SCSI or
Ethernet. VxWorks and OS-9 are also available.

While our price indicates good value, it’s our service
which makes that value great. Our VME boards,
real-time operating systems and software development
environments are backed by superior technical support
before and after the sale. The Heurikon V3D is the

first in a series of new 680X0 value priced entrees.

If you're hungry for more information, give us a call.
1-800-356-9602. Bon Appétit.

Partners in Real-Time

©N

Outside the U.S., call 608-831-0900 or FAX 608-831-4249.
VxWorks is a trademark of Wind River Systems.
0S-9 is a trademark of Microware Systems.
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LINE SCAN PROCESSOR CUTS
INSPECTION COSTS IN HALF

“Our DT2856 is the only processor
board designed exclusively for
EG&G Reticon, Loral Fairchild,
and other line scan cameras.”

--Fred Molinari, President

Complete camera interface for PC AT
Complete camera controls on boards
20kHz to 20 MHz sample rate
Up to 8K pixels per line
Works with single or dual channel cameras
Real-time processing
Template matching for web inspection
Run length encoding for fast measurement
Binary compression
Double buffered memory for fast data transfer
10 MHz DT-Connect™ interface to auxiliary
processors
Compensates for lighting and sensor irregularities
Gain & offset correction on pixel-by-pixel basis
FREE software
Setup/calibration utility
Driver and library

Quantity pricing available

Fast 5-day delivery Applications
® |nspection
Callfor FREE Catalog Paper, Metals, Forest Products

(508) 481'37 00 s Dggg]r;w;:l);tgisocessing

In Canada, call (800) 268-0427
THE LEADER IN DATA ACQUISITION AND IMAGE PROCESSING

DATA TRANSLATION

World Headquarters: Data Translation, Inc., 100 Locke Drive, Mariboro, MA 01752-1192 USA, (508) 481-3700, Fax (508) 481-8620, Tlx 951646
United Kingdom Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingham, Berkshire RG11 2QJ, UK., (734) 793838, Fax (734) 776670, Tix 94011914
Germany Headquarters: Data Translation GmbH, Im Weilerlen 10, 7120 Bietigheim-Bissingen, Germany 714254025, Fax 714264042
International Sales Offices: Australia (2) 699-8300; Austria 22-236-7660; Belgium (2) 466-8199; Brazil (11) 240-0598; Canada (416) 625-1907; China (1) 513-7766 x 1222; Denmark 42 274511: Finland (0) 3511800: France (1) 69077802;
Greece (1) 361-4300; Hong Kong (5) 448963; India (22) 23-1040; Israel 52-545685; ttaly (2) 82470.1; Japan (3) 502-5550, (3) 5379-1971; Korea (2) 718-9521; Malaysia 3-2486788: Netherlands (70) 399-6360; New Zealand (9) 4158362;
Norway (2) 53 12 50; Poland (22) 580701; Portugal (1) 7934834; Singapore 3381300; South Africa (12) 803-7680/93; Spain (1) 555-8112; Sweden (8) 761 78 20; Switzerland (1) 386-8686: Taiwan (2) 3039836

DT-Connect is a trademark and Data Translation is a registered trademark of Data Translation, Inc. All other trademarks and registered trademarks are the property of their respective holders.
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Tap a reliable source of DSP

Times being what they are, now more than
ever you need a faithful partner who can help
you rise to the top.

A partner like Spectrum Signal Processing.
One who saves you time, money and headaches
by offering the broadest range of off-the-shelf
DSP board-level solutions available. Solutions
that fit your needs and put DSP to work.

Each one fully tested. Fully warrantied. And
easy to implement.

Buses I/0 Options All major DSPs

PC/AT 32 channel analog TMS320C40
VME 16 channel analog TMS320C30
SBUS 1 MHz transient capture TMS320CS50
Media~Link™ SCSI direct to disk TMS320C25

AES/EBU digital audio DSP96002

Multiprocessing DSP56156

communications DSP56001
Frame grab/display ADSP-21020

ADSP-2101

ADSP-2100

DSP32C

All backed by our Manufacturing Resource
Planning System. That means the best service for
you. From production scheduling to order
processing. Plus, we provide complete support
including extensive documentation, development
software, applications notes and engineering
assistance.

So go to the source that’s gushing with DSP
solutions by calling today for your free catalog:
1-800-663-8986 (U.S.) or 604-438-7266 (Canada).

foi

SEC T RO
AL R

Putting DSP to work
Visit us at Wescon 91 Moscone Center, Booth 618
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solutions from Spectrum.

©1991. Spectrum and Media~Link are trademarks of Spectrum Signal Processing, Inc. All other trademarks are trademarks of their respective holders.
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< | are managed using the main system
Backplane/s|gna| transfer control lines. Proposed techniques
call for an address modifier code to
SLOT 21 SLOT 1 signal a serial transfer and the re-
= — ceiver address to be placed on the
308 || 808 388 383 o8¢ %88 856 080 080 |[808 parallel bus address lines. This
000 000 000 000 0o oo 000 felele] 000 000 . .
330 || 288 885 338 38 ;08 938 883 388 || 388 | opens the connection for the serial
Stl e e amie d28 B 5 Bl for of ifled period of
208 258 898 000 000 REAR SIDE OF 999 000 000 000 000 transfer of a pre-speciiied period o
sl 22 o g o 22 e dm on e Giine. Aalidine Y6} vat
s33/| 882 g8 88 B8 eane g2i g ges gs2 ||3%e a7 B PR o e ity
883 988 s 868 898 Sgs 905 || 888 bus free to continue its nqrmal work-
988 22 21SLO0Ts 883 888 888 ag3lises load. Because the serial link commu-
000 000 000 000 000 000 000 5 2 E = - <
B21— 338 338 338 988 388 985 || 888 nication time is specified, there’s no
000 000 000 000 000 000 o3 5 . .
888 989 ggc  ooco 000 000 | need for additional logic for recogni-
B22 4) 000 OOI(‘ ‘)‘gg ggg 000 000 o t. f‘ d t 11~ . F h ]]
S 82 855 g e llAes L
888 885 858 g§g §gg g9 Al goo arbitration is hand}ed through the
SRR ioRa et i T | T parallel system bus’ arbitration cir-
[elele] 000 ooo 000 [elele} 00, LEOO .
cuitry.
There are four possible methods
for data transfer in the proposed
HF-SIGNAL TRANSFER WITH 500 TERMINATION Autobahn approach. First, the sys-
tem can transfer only a single data
Though Autobahn has been tested using a conventional VMEbus backplane, it willre- | word with corresponding data
quire a somewhat modified backplane to provide maximum performance. It must length and termination of the trans-
have 50 Q) terminations and be designed to minimize attenuation, cross talk and RFI. fer via the normal VME DTACK sig-
It's also suggested that for maximum performance, a differential pair (rather than sig- | nal on the VMEbus at the end of the
nal and ground) be used. cycle. Since Autobahn is a serial

o Single or dual i860-XP processors
» True color frame buffer option e o o AND T“E SOFTWARI
e DT Connect, ITI VISIONbus,
SCSI /0 options To “SE IT H
o

¢ Up to 64 MB memory
o AT or VME o

e For DOS, Unix 386, Sun OS,
VxWorks

¢ i860 Native Unix Sys V.4 with
X Windows 11.4

e Fortran and C compilers

» Scientific and imaging libraries
with over 250 imaging routines

e 2562 2DFFT < 110MS
e 512? 3x3 convolution < 110MS

ALACRON

Suite 204, 71 Spitbrook Rd.
Nashua, NH 03060

Phone: (603) 891-2750 e Fax: (603) 891-2745

Trademarks are property of their respective holders
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NEW & NOW

e

ICEBOX™ VMEbus

System Enclosure

The Case For The Best Case.

Would you believe close to half the spurious board level problems in your system are
enclosure-related? Odds are, they are. The new Ironics ICEBOX roots out tricky system

problems — before they start.

[CEBOX answers cooling demands that leave muffin fans gasping for air, because our 550 CFM
Blower/Diffuser/Plenum (patents pending) ensure vigorous. even cooling no matter how dense your

slot loading — with no “dead” spots.

ICEBOX’s 16 gauge steel cabinet, swing-aside power supply (patents pending), and uncluttered
interior layout give you a tough, accessible case with plenty of room to mount all the 1/0

your system requires.

[CEBOX’s premium electronics produce vast power reserves, while limiting electrical noise. Each
component is selected to reduce headaches and improve reliability, because we know you’d rather

tune your application — not the box you’ve put it in.

Call our VME Product Hotline today — 800-334-4812.

IRONICS Incorporated 607.277.4060
’n ’ 798 Cascadilla Street Fax 607.272.5787
Ithaca, New York 14850 USA ;

Telex 705
Incorporated :

CEBOX is a trademark of Ironics Incorporated CIRCLE NO. 23
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link, data words may be specified of
any length, and are not limited to
either the 16- or 32-bit length nor-
mally associated with VMEbus. In
fact, words can even be arbitrarily
defined to be 64, 128, 256, or even
as high as 1024 for specific applica-
tions.

The second transfer method in-
volves the transfer of only one data
word with corresponding data
length, terminated via the standard
VMEbus DTACK signal only in con-

junction with specified address |

pipelining.
In addition to the two methods

of single word transfers, Autobahn
provides for the transfer of data
blocks with or without protocol.
Block transfers without protocol re-
quire some additional logic. It calls
for the start address, sent during
connectiontime, tobereswitched by

the recipient. The maximum block
size is determined by the system at
configurationtime. Thesendermod-
ulecantransferdatainanyamount,
limited only by the maximum block
size. Data transfer runs as long as
necessary,endedby atimeoutwhich
occurs when the system recognizes
that no further data is on the line.
Transferring blocks of data with a
protocol is accomplished very

Besides two methods
of single word trans-
fers, Autobahn pro-
vides for the transfer
of data blocks with or
without protocol.

MZ 7140
MC 68040 CPU Board
MIZAR
1991

much the same as without, only all
pertinent data for the transfer is
reported to the receiving module
first. This includes start address
and block length. When the connec-
tionhas been established, the paral-
lel VMEbus is free, since block
transfer occurs completely and
solely on the serial bus.

Initially it’s expected that Auto-
bahn will find applications in high-
speed telecommunications such as
cellular telephone switches. With
transfer rates in the 400-Mbytes/s
range, however, there is a broad
range of other applications which
can benefit. For example, in graph-
ics and imaging systems, large im-
age files can be quickly moved from
one processor to another. Similarly,
high-performance peripherals could

Price Less.

At $500 less than the competition, the Mizar 040 board is a
masterpiece. Especially when you consider the engineering achieve-
ment of a true single board computer that combines the 68040 CPU
with high performance Ethernet, SCSI, parallel and serial /O, plus
support for Unix 5.4 and multiple real-time operating systems.

The Mizar MZ 7140 is designed for real world applications with
engineering emphasis on I/O performance, reliability and full
features. Viewed from any angle—performance, versatility or price
($3495 with 4 MB, quantity 1), the Mizar MZ 7140 is a work of art.

Call today to get the price less original 040 board for your

applications. | also benefit from the extremely fast
transfer rates, as could redundant

and fault-tolerant systems.

I Additional uses
1419 Dunn Drive ® Carrollton, TX 75006 Though_ Aut()ba_hn may Stl“ be a
1-800-635-0200 ways off from being a complete spec-
ification—and part of IEEE 1014—
1991 Mizar Digital Systems, Inc there are also some other interesting
Mizar is a registered trademark of Mizar Digital Systems, Inc. Other names are trademarks of their respective manufacturers uses for the S(‘l'i‘dl bUS. One is a sim-
CIRCLE NO. 24
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COMPUTERS AND SUBSYSTEMS FUTU REN ET:

ple, high-speed bridge between tech- | | THE FIRST
nologies such as VMEbus and Fu- | |

turebus+. But more importantly, Au-

tobahn may take its place as the
medium connecting multiple boards

in massively parallel systems. The | |

high-speed capability and indepen- | |
dence from the system bus would let | | ORD N
systems use Autobahn to provide | |
transparent cache transfers on ei-

ther a board-to-board or broadcast H EMATI
mode.

The serial bus, as defined by
PEP, contains no costly overhead
in terms of arbitration or conten- ESIGN
tion logic, and isn’t bogged down =
with a lot of software overhead in
terms of transfer protocols. This

provides the advantages of permit-

ting very fast data transfers. The : : A ;
housekeeping is all maintained on the first word in schematic design

the parallel system bus. It’s there- when it became the industry stand-
fore conceivable that applications ard for the PC. We built an enormous
requiring fast data transfer, such user base, all over the world.

as graphics files or images, could .
use Autobahn as the main transfer Today, FutureNet is the last word

bus and reserve the standard in schematic design.

VMEDbus for housekeeping and co- FutureNet has more advanced
ordination between modules. u features, like continuous zoom and
undo/redo commands. It has better

o=
LLJ
=
&)
p)
LLJ
-

“Ten years ago, FutureNet® had

: . connections to the rest of the EDA
For more information about the technol- :
ogies, products or companies mentioned in world, supporting such standards
this article, call or circle the appropriate as EDIF 2 0 0 and hundreds of
OUDon the PR ID S printers and plotters. And it sup-
ports DOS and Sun-based net-

Motorola [

(5128312000 1L Laii oL T Circle 234 | | worked environments.

PEP Modular Computers 3

(\;1'1Ti> SpiaMe - o b e ] | At $895—and even less for a site Bruce Rodgers

el RS e s cirde 236 | | license—FutureNet remains the FutureNet General Manager

best value on the market. You have

IT'S IN THE CARDS my word on that. Because I'll back

our software with a 30-DAY MONEY-

More Leads, More Action, BACK GUARANTEE OF SATISFACTION.
More Sales

2 = i See for yourself. Call us today

Our readers are proven buyers of: to qualify for a FREE Demo Disk,
Computer Systems 93,256 and we’'ll also send you FutureNet
Systems Boards 84,066 i

Integrated Circuits 77,922 Direct, a complelt_e.catalog of
Design/Development Equipment 85,312 software and utilities to support
Memory/Storage Equipment 72,237 ‘ schematic captu re’”

Software 88,949

Terminal/Input-Output Equipment 81,894

Communications Equipment 70,342

Components 75,802

Test Equipment 65,035

Smart buyers depend on

DIRECT ACTION CARDS 1-800-3-DatalO
Call Sue Shorrock: ‘ (1-800-332-8246)

ot s00 22022 COMPUTER DATA 1/O

HESIEN Corporation
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streets.

cessor at less than 5V became |

obvious last month when Chips
and Technologies (San Jose, CA)
demonstrated the use of its 3- to 5-V
PC/chip Intel-compatible processor
in a next-generation personal porta-
ble computer that could run on AA
batteries. This month, Intel (Santa
Clara, CA) follows suit with some
new processors also running at 3 V.
But rather than address designers of
386 or 486 systems, Intel has chosen
to debut three new members of its
80186/80C186 processor family in- | tion. A second device,
stead. In addition to new peripher-
als, the processors have a new static
CPU and a variety of power-saving
modes, also of benefit to designers
using the part in low-power applica-
tions. Aside from Intel, other vendors
have 3-V processors in the wings too,
both PC and non-PC compatible. And
it won’t be long before a lot more
low-power micros, peripheral con-
trollers and PC chip sets hit the

The most highly integrated mem-
ber of Intel’s new microcontroller
family is the new 80C186EC device.
It sports four DMA channels, two
serial channels, two interrupt con-

Now operating at three volts...

Dave Wilson, Senior Editor

T he benefits of operating a pro- | trollers, 22 input/output pins and

four timers, in addition to standard |
80C186 processor peripherals. As
important as the variety of new on-
chip peripherals are the power man-
agement modes that are offered. The
“Idle” mode, for example, freezes the
CPU clock while keeping peripher- |
als active; the “Powerdown” mode |
freezes all internal clocks; while
“Powersave” is a programmable in-
ternal clock divider that lets pro-
cesses occur at a slower rate and
hence, with lower power consump- |
the |
80C186EA, has both 3- and 5-V
modes of operation in addition to the
power-saving modes. Intel claims
that applications using the 3-V EA
version can run on two AA batteries
with an 80 percent reduction in
power when compared to the
80C186. Finally, the XL device is
similar to the 80186, except that it
operates at speeds up to 20 MHz.
With 3-V microcontrollers an-
nounced, it might seem an obvious
next step for Intel to produce 3-V
versions of its 386, 486 or some ver-
sion of it like the 386SL. Intel
phraseologists agree that migration
towards 3-V systems is an “impor-

essors.
MC68340, for example, (a member
of its the H68300 family of microcon-

tant power consumption enabling
technology.” And Intel has publicly
stated that it’s planning “platform
solutions” that will take advantage
of 3.0-V microprocessors and
DRAMs. But the company notes
that over the next 18 months, it’s
“unlikely” that the industry will be
able to implement full 3-V systems
and that 3/5-V partitioning or hy-
brid implementations will be a
“transition methodology” into full 3-
V systems.

No one else thinks it will take 18
months. Certainly not Advanced
Micro Devices (Austin, TX). The
company disclosed its own 3-V 386
near the end of October. “Our new
25-MHz Am386DXLV and 20-MHz
or 25-MHz SXLV are extended volt-
age 386 processors that will run be-
tween 3 and 5 V. We are a year ahead
of Intel with these designs,” brags
Mike Webb, the director of market-
ing and system engineering for the
. personal computer products division
at AMD. “This part has the same
fully static design as the original
Am386, so you can stop the whole
CPU between keystrokes on a PC
and still have full performance when
you want it,” he says.

Other microprocessor manufac-
turers are also working on 3-V proc-

Motorola’s (Austin, TX)

Low-Power Microcontrollers
Modular | Speeds | Input Clock Timer/ |Watch-| Chip Chip DMA | Interrupt | Refresh Serial 1/0 Power 3 Volt | Test
Core (MHz) | Levels | Generator | Counters | dog Select/ | Select |Channels| Control | Control | Chan- | Pins Mode
Timer | Ready Pins Unit nels (max)
Logic | (max) (max)

80186/ 8 TTL Yes 3 186-Style| 13 2 Yes

80188

80C186/ 10,12 54 TTL Yes = 186-5tyle [ 2 Yes Yes Powersave Yes

80C188 16
80C186XL/ Yes Y0125 TTL Yes 3 186-Style 13 2 Yes Yes Powersave, Static Yes
80C188XL 16,20
80C186EB/ Yes 8, 13, | CMOS Yes 3 Enhanced| 10 Yes Enhanced 2 16 Idle, Powerdown, Yes
80C188EB 16 Static
80C186EA/ Yes 12.5, | CMOS Yes 3 186-Style 13 2 Yes Yes Powersave, Idle, Yes
80C188EA 16,20 Powerdown, Static
80L186EB/ Yes 8 CMOS Yes 3 Enhanced| 10 Yes Enhanced 2 16 Idle, Powerdown, Yes Yes
80L188EB Static
80L186EA/ Yes 8 CMOS Yes 3 186-Style 13 2 Yes Yes Powersave, [dle, Yes Yes
80L188EA Powerdown, Static
80C186EC/ Yes 13, 16 | CMOS Yes B 1 Enhanced| 10 4 Yes Enhanced 2 2 Powersave, Idle, Yes
80C188EC Powerdown, Static

Adding to the line of 80186 microcontrollers are the EC, EA and XL devices. Not only do some of the processors in the 80186 family
offer low-power modes, they also sport 3-V operation.
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BROOKTREE

MONITOR YOLUME 2

Di=A

S magine you had a fully
‘\adjustable TTL delay

= line, accurately
10,0} T4 Would that change
the way you control the
timing of clock and control
signals? It would give you
the flexibility you need to
get your design in sync with
today’s 33, 40, 50 MHz or
faster CPUs. It also would
eliminate the need to stock
a broad range of fixed full-
scale devices.

Brooktree's new F1GRIN
was designed with you in
mind. It's the first CMOS

Handling small pulse

digital delay line that's
adjustable to meet all TTL
timing requirements. And
it’s packed into a 14-pin
plastic DIP package.

width signals as a percentage
of the delay is not a problem
for the Bt630, nor is
specifying leading and
trailing edge

delay accuracies.
You have to play with the
Bt630 to fully appreciate it.

So we've created a $39 demo
board for just that purpose.
Call to get one.

MAKE 1600 X 280

Betcha don't knuw the
difference between a P(
and a kaslatmn

! t's come to our attention

that the industry is lacking

a precise definition for
separating PCs and workstations.

At first we blamed that on

the ubiquity of high speed 386
and 486 processors and fast
Motorola MPUs used in Macs.
Then we pinned the confusion
on low memory prices, making
every desktop machine a
candidate for 8 megs or more.
Suddenly we realized that super
sophisticated applications
software for PCs and Macs was
the real culpnt

Bt484 RAMDAC blurs the line

between PCs and workstations.
It's a true-color solution loaded
with workstation features. But
VGA-compatible and with a PC-

like price.
Sorry to add to the

he continued
evolution of
workstation monitor
resolution is about to
write a new chapter.
The evidence: 1600 x 1280
displays have dropped into
the $4,000 range, just the
price point that made today’s
widely popular 1280 x1024
monitors “acceptable”
several years ago.

Besides price—and the
fact that higher resolution
is an unending “gotta

YOUR NEW YEAR'S RESOLUTION

high-resolution demands
of displaying kanji.
Customers using our
Bt468 RAMDAC are ready
for the move to 1600 x
1280. That’s because the
frame buffer architecture
for 1280 x 1024 and 1600
x 1280 monitors are the
same. It’s an easy
upgrade path. At 200
MHz or more, with 8:1
MUX and 25 MHz VRAM
compatibility, it's a
necessary component for

have” for workstation W 1600 x 1280
users—1600 x ST —g8\e%\ . screens. If

1280 resolution ! ‘/“\‘: % ‘o\“.‘\ " “early to
acceptance is P ~ market” is part
being driven ,\ > 4 %  of your
bythegtmmg \‘, . . systems
desktop video/ ¢ s . o strategy, you
multimedia : . ] u :, may want to
movement in etk - A take a good
the U.S. and ‘ ‘.\. look at the
Europe and, in \o‘, ’ - ~Z readily
Japan, by the % — available Bt468.

confusion.

~1-800=\ipBoIC |
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trollers) is also designed to work in
the 3-V range. It’s a fully-static de-
sign targeted towards where DMA is
important: one of its primary fea-
tures is a pair of high-performance
DMA controllers which reside on-
chip. Next year, Motorola will also
announce 3-V versions of its HC11
series of microcontrollers. “We ex-
pect to come out with a description
of the operation of (HC11) parts in
Q1 92 and start to supply parts
thereafter. Right now we are in a
position where we can respond to a
specific customer requirement, but
we don’t have a standard offering in
the 3-V area” says Dick Spilo, Mo-

| torola’s strategic marketing

manager.

Mike Webb, AMD's director of system
marketing and engineering, checks
AMD’s “reference platforms” for the
company'’s 3-V 386 processors an-
nounced late in October.
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For its part, National Semicon-
ductor (Santa Clara, CA) has had
3-V parts for some time. “We have a
number of 3-V processors,” says lan
Olsen, director of marketing for
National’s embedded control group.
“Our COP 800 line runs at 3 V. We
also have some 4-bit processor in the
COP 400 line that also run at 3 V.
3-V seems to be very popular. But
there are some customers that de-
mand processors that can operate in
the 1.5- to 1.7-V range when the
requirement is to run the system on
one battery rather than two,” he
adds.

It’s not just the processor vendors
that have caught the 3-V bug. Man-
ufacturers like S-MOS Systems
(San Jose, CA), for example, are
building disk drive controllers that
are also characterized at 3 V as well.
S-MOS plans to sample its
SPC20553V AT/XT floppy controller
chip in December and is aiming for
volume shipments in Q1 ’92. In ad-

dition, S-MOS plans to unwrap a
3-V 8k x 8 SRAM soon. Other prod-
ucts wait in the wings. Late in the
second quarter of 1992, S-MOS
plans a 3-V graphics VGA controller
as well as a hard disk controller.
Other manufacturers of graphics
controllers, memories and chip set
vendors are right behind them. Like
S-MOS, Cirrus Logic (Fremont, CA)
is building 3-V disk controllers and
graphics controllers as well. Others,
like Western Digital (San Jose, CA),
VLSI Technology (San Jose, CA) and
Headland Technology (Fremont,
CA) are concentrating on 3-V PC
chip sets, some of which were dis-
cussed at Comdex in October. [ |

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.

Advanced Micro Devices
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no-wait-states.

40MHz or more? We'll
help you handle it.

AT&T provides a full
line of high-speed cache
data RAMs and tag RAMs,
one of which is sure to
give you a total cache
solution.

Optimized for RISC
Our 0.8 micron CMOS
SRAMs are optimized to
provide high perform-

Product family highlights

Part # Orgn Specds(ns) Features *Customerizing”
ATTICI80 | 4Kx 10,12,15, Tag RAM, Flash )
L [ Cloar & Comparator | AT&T's 10ns 64K and 12ns
ATTTCI16 | 2Kx8 10,1215, Common /O .
- ) 20,25ns Ourxnpr:x gnablc 2561( SRAMS enhance
ATT7C166 | 16Kxd | 10,1215, Common IO 2nd level MIPS' RISC caches.
20,25ns Output Enable
ATT7CI8S | 8Kx8 10,12,15 Common /0 And our 12ns tag RAMs
20,25ns Output Enable s X .
Two Chip Enables 3C(€l€rd[€ PC arChIICC[UI'eS
ATT7C174 | 8Kx8 12,15,20,25ns Eiukr‘\(‘:tf\l::;;lmmr Tha['s V\Yha[ we mean bV
ATTICI83 | 2x4Kx16 | 253545ns | Cache RAM for “Cus[()merizingf'
or 8Kx16 386 Systems . A .
ATTICI94 | 64Kxd__ | 15.20.25ns | Common O For more information,
ATT:CI*—)‘-) 5.?}%,\){ I:"H._’U,.’im §«7n1n11>n[(§ ]US[ glVC A’I‘&T a Ca” at
ATT7C15 16Kx16 15,20,24,33ns | Synchronous

ance, low power cache solutions for the lead-
ing RISC and CISC processors. The Sun
SPARCstation*, for example, uses the

ATal

Microelectronics

CIRCLE NO. 27

ATT7C157 16Kx16 data SRAM. Optimized for
the SPARC* RISC architecture, the ATT7C157
provides an elegant 2-chip solution with no
glue logic required.

1800 372-2447, ext. 635.
In Canada, call 1 800 553-2448, ext. 635.
Or contact your authorized AT&T distributor.

“*SPARCstation is a trademark and SPARC is a registered trademark of SPARC International, Inc
MIPS is a registered trademark of MIPS Computer Systems.

| hat's AL “Customerzzing.”

AI&T’s new 0.8 micron CMOS SRAMs
offer 10ns low-power cache solutions.

Going RISC or CISC? Clock rates running at
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Its Also More Power

Introducing The 40MHz Am386™ Microprocessor—
The Speediest 386 On The Planet.

It looks like a mild mannered 386.1In fact, can transform any ordinary 33MHz system
it is: A genuine, plug-in replacement for the intoan invincible, 25% faster, 40MHz Am386
i386. Except it's faster. Burns less system. So you can easily offer the
power. Costs no more. And it's avail- world's fastest 386 performance.
able now. It's not only super-fast, it's also

The Am386DX-40 microprocessor T super-efficient, thanks to its truly static

901 Thompson Place, PO. Box 3453, Sunnyvale, CA 94088. © 1991 Advanced Micro Devices, Inc. Am386 is a trademark of Advanced Micro Devices, Inc. All brand or product names mentioned are trademarks or registered trademarks of their respective holders.



ful Than A Locomotive.

operation. That means even notebooks at 1-800-222-9323. And let the world's
and palmtops can attain breakthrough fastest 386 come to your rescue.
performance.

Best of all, the 40MHz Am386 micro-

processor is available now available to ‘
everyone, and available at surprisingly low ‘

h . bt f h . ° @
A Advanced Micro Devices

So find a phone booth and call AMD “We're Not Your Competition”
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Dave Wilson, Senior Editor

t first glance, micromachin-
A ing, a technology used for

manufacturing tiny mechani-
cal structures in silicon, might seem
a tad “off the wall.” But, in fact, the
technology has already been used to
develop the ADXL-50, claimed by de-
veloper Analog Devices (Norwood,
MA) to be the world’s first microma-
chined acceleration sensor. It’s not
surprising that other vendors in-
cluding Texas Instru-
ments (Dallas, TX) and
Motorola (Phoenix, AZ)
are all working on simi-
lar projects, even though
products haven’t for-
mally been announced.
The potential for such
devices—in anti-skid
braking systems, sus-
pension systems and air
bags—is enormous.

B New fab process

Micromachinery itself
isn’t all that new. But to
date, all commercially
available microma-
chined sensors have
used a bulk microma-
chining manufacturing
process. The Analog
Devices’ part breaks
new ground by using a
surface micromachining
process that lets the
company integrate a
sensor, as well as control
circuitry, on the same
die.

Typically, bulk-ma-
chined accelerometers
consist of a silicon mem-
brane or diaphragm

Chip vendors look to integrate
micromachined sensors

phragm. The deformation results in
a change in the resistors’ resistance
which in turn results in a small volt-
age output from the bridge circuit.
Surface micromachining, on the
other hand, is a much more sophis-
ticated technique than bulk micro-
machining. Various beams, masses
and other structures can be formed
by depositing and etching multiple
thin films and layers of silicon and

SENSOR LOAD
RESISTOR

section manager at Motorola’s Cus-
tom Technologies Center. According
to Dunn, because of the characteris-
tics of capacitive or piezoresistive
devices, such as dc response, no shift
due to shock, and the requirements
for self-test features in many appli-
cations, they are the preferred
choice in many applications. Analog
Devices agrees. The ADXL-50 chip,
in fact, makes use of a surface micro-
machined capacitive sensor. In addi-
tion, on-chip excitation, self-test and
signal-conditioning circuitry have
been provided.

When viewed from above, the mi-
cromachined capacitive sensor looks
like the letter “H.” The thin arms of
the H are the tethers an-
choring the microma-
chined element to the
substrate. The thicker
central mass is free to
move in a plane perpen-
dicular to the tethers. A
series of filaments proj-
ect from the mass of the
central mass. Each is one
plate of a series of paral-
lel plate variable capaci-
tors. The other plates in-
terleave with the moving
mass plates and are se-
cured to the substrate.
Acceleration or decelera-
tion in the axis of sensi-
tivity exerts a force on
the central mass which
moves and displaces the
interdigitized capacitor
plates. This causes a
fractional change in
capacitance. Actually,

the mass doesn’t move.

The ADXL-50 is claimed to be the industry’s first micromachined accel-
erometer. In addition to the on-chip sensor (highlighted in green
and inset), the chip sports on-chip signal conditioning and self-test
circuitry. The sensor measures 500 um x 625 um. The capacitor plates
are approximately 115 um long and about 4 um wide. Accuracy of the
device is guaranteed at 5 percent over the + 50 g range.

It’s prevented from doing
so by the application of
an equal but opposite
force created by applying
charge to the capacitor
plates. Acceleration can
be derived by measuring
the charge applied to the

roughly 10 um thick

formed by chemical etching. In the
center of the membrane is a large
block of silicon called the test mass.
On the top surface of the device,
near the center of the membrane,
thin film piezo resistors are
deposited. The resistors, whose re-
sistance changes when they are de-
formed, are connected in a bridge
circuit. Acceleration causes the test
mass to move, deforming the dia-

silicon oxide. The feature dimen-
sions of such devices are 1-2 um,
roughly the same as conventional
electronic circuits.

I Three methods of sensing

Capacitive, piezoelectric and pie-
zoresistive are three methods of
sensing that can be used in micro-
machined structures, according to
William Dunn, sensor circuit design

plates.

On-chip signal-conditioning cir-
cuitry produces a scaled-referenced
and temperature-compensated out-
put voltage between 0.25 and 4.75 V.
In addition, a digitally controlled
self-test function lets the sensor de-
flect at any time, producing a precise
output voltage corresponding to the
equivalent g-force for a healthy sen-
sor. In that way, designers of sys-
tems that embed such a device can
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With the scalable VMEG64 interface chipset
from Newbridge Microsystems.

Yes! Available NOW! From Newbridge Microsystems, =~ Our VME32 chipset has also been the recipient of
the latest development in our open bus silicon product some exciting enhancements, including surface mount

line, the CA91C064 DARF64. Together with the technology support with a new Plastic Quad Flat Pak,
industry proven CA91C014 ACC, the DARF64 and new aggressive pricing — all intended to effec-
provides the ultimate in scalable VMEG64 interface tively improve the added value in your products!

technology for high performance systems. 3
All of our VME chipsets dramatically simplify the

The VME64 chipset builds upon the success of our designer's task of implementing complex VME

VME32 chipset to provide: interfaces, and provide flexibility and an effortless

e Complete 64-bit VMEbus migration path from 16/32-bit
functionality defined in IEEE VME to full 32-bit VME to the
1014 Rev D specification yuess new 64-bit VME. Indeed, the

VMEG64 chipset offers pin-for-
pin compatible upgrades from
our VME32 chipset. It’s virtually
plug and play!

¢ Performance of 70 Mbytes/sec s
Chipset

¢ Pin-compatible upgrade from
VME32

¢ Full multiprocessor VME support

e Full 68020/030/040 local bus
interfaces

* Symmetrical DMA for VME data
transfers

The
Alternative

Features

For proven performance, for
powerful and versatile migration
strategies, for leadership, service
and continuing support — look
to Newbridge Microsystems.

¢ Local bus burst transfer support. Don'’t settle for less!

For more information on these exciting products call 1-800-267-7231.

NEWBRIDGE
"w NEWBRIDGE MICROSYSTEMS

603 March Road, Kanata, Ontario, Canada K2K 2M5
Tel: (613) 592-0714 « 1-800-267-7231 « Fax: (613) 592-1320

Newbridge and logo and Calmos are trademarks of Newbridge Networks Corporation. © Copyright 1991, Newbridge Networks Corporation. All rights reserved.
The VMEbus Handbook was provided courtesy of VITA, Scottsdale AZ. Other brand and product names are trademarks or registered trademarks of their respective holders.

CIRCLE NO. 30




l TECHNOLOGY DIRECTIONS

INTEGRATED CIRCUITS
AT Tk y: E e: .+ || pe assured that the device is work-
Comparison of capacitive, piezoelectric and } 0 lkar veare i the fele

‘ et WL ) i P'EZL’GS'“E? sensors =~ o | ‘ “We can manufacture this thing
x Tk : ! = T on a conventional semiconductor
Capacitive Piezoelectric Piezoresistive process and make the sensor 1/20th
T L;a(;in ef;ts s | Y i ; H;z | L;)w 7‘ the size of a bulk micromachined
s a5 g i o £ 9 pik 2 gf L] TR Sl M) ‘ sensor,” says Ian Bruce, senior tech-
size 1 Small Small et | | nical marketing engineer at Analog
I s MRS B } IR g e bl o ke Devices. “That leaves us a lot of
! Temperature range Very wide Wide ‘ Medium ‘ Z?l(i)gyt(())npt%te z]agrizléiﬂgdg;ogé?fgi:
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‘ Shift due to shock No Yes No | price point with bulk microma-
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Self-test features Yes No Capacitive Sra
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Damping available Yes No | Yes Clearly, the potential for microma-
e : =i ! = —— | chined devices is great. And it’s in-
At the Microsystem Technologies ‘90 conference (Berlin, Germany) last September, terestmg to Specu_late where Analog
Motorola researcher William Dunn presented this comparison of capacitive, piezoelec- Dev1ces.or Oﬁher syhcon YendOFS may
tric and piezoresistive sensors, leading some industry observers to conclude that _be considering using mlcr.omachm—
Motorola will commercialize a capacitive device soon. \ m% technology. * V\g? are gm}r)lg to de-
velop some more devices that mea-
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sure different g ranges. We will
have a family of devices that will
span + 2 g to £ 200 g. That should
cover most of the application re-
quirements,” exudes Analog’s Bruce.

Both Texas Instruments (Attle-

It's interesting
to speculate where
silicon vendors may
consider using micro-
machining technology.

boro, MA) and Motorola are secretly
working on such devices too. Mo-
torola is rumored to be currently
pursuing the development of a prod-
uct “very much like Analog’s ADXL-
50” that’s capacitive and surface
micromachined. As a parallel devel-
opment, Motorola is also supposedly

designing a bulk macromachined | demonstrated that it has the know-

device that uses “better understood”
techniques, according to sources
close to the company. One or both
products may be available as sam-
ples in 1992 with production slated
for the latter half of the year. Mo-
torola is also examining how the
sensing function can be integrated
into a signal-processing chip, ac-
cording to sources close to the com-
pany. Indeed, some products are
presently in pilot line production at
Motorola, but they aren’t available
commercially. They're simply being
evaluated and tested.

For its part, Texas Instruments is
also conducting research into such
devices in its Freising plant just
north of Munich in Germany. Like
Motorola, TT hasn’t made any com-
mercial disclosures. And TI
spokespeople would not comment on
rumors that the company has al-
ready sampled devices to a major
automotive company. But TI has

how to build micromachined de-
vices. “We do have a development
program ongoing. We are in the pro-
cess of making [accelerometer de-
vices|. And we are targeting airbag
systems using micromachined sili-
con technology,” says Greg Noelte,
program manager for TI's microma-
chined acceleration sensor group.
“But I don’t want to get into any
more details at this time.” |

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.

Analog Devices

(BT 22894700 .. ... ... .. Circle 238
Motorola

OORETAGBION . Lo v i cissn s d Circle 239
Texas Instruments
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the JTAG/IEEE 1149.1 testability standard?

Let us count the ways.

g

Texas Instruments was the first
electronics company to develop
products for implementing the

ing list of TI products compatible
with the 1149.1 standard.
Standard Logic
1. BiICMOS (BCT) Octals (5)
2. Advanced BiCMOS (ABT)
Octals (8)
3. Advanced BiCMOS (ABT)
Widebus™ (7)
Support Devices
4. Test Bus Controller
5. Digital Bus Monitor
6. Scan Path Linker
7. Scan Path Selector
Application-Specific Memory
8. Diary

" Widebus and ASSET are trademarks of Texas
Instruments Incorporated
Futurebus+ is a trademark of IEEE.

© 1991 Tl

09-1203

JTAG/IEEE 1149.1 testability stan-
dard. Here's the latest of a fast-grow-

Digital Signal Processors
9. TMS320C40
10. TMS320C50
11. TMS320C51
Floating-Point Processor
12. TMS34082
Futurebus+™
13. Protocol I/O Controller
14. Arbitration Controller
15. Programmable Arbiter
16. Data Path Unit
17. Protocol and Cache
Controller
18. Data Path for Cache
Gate Arrays
19. TGC100 Family (14 macros)
20. TGB1000 Family (15 macros)
Standard Cells
21. TSC700 Family (14 macros)
Diagnostic Software Tools
22. ASSET™

Comprehensive support

TI offers a wide selection of
literature as well as training and edu-
cational testability courses.

For more information, call

1-800-336-5236, ext. 3911

If you would like to know more about
JTAG/IEEE 1149.1 and how it’s being
supported by Texas Instruments,
please request o
a copy of our i
“Testability Q&A & 3
Update.”

When it comes
to JTAG/IEEE
1149.1 testability
support, you can
count on TI.

j
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PCB placement tools tackle
today’s layout constraints

Mike Donlin, Senior Editor
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This circuit board laid out with the PCB Place tool from Pacific Numerix shows a
histogram of the board’s wiring density and a net that didn’t meet the desired
maximum delay time. In this case, the automatic placement will have to be run again.

rinted circuit board placement
Ptools are facing the same uphill
battle autorouters have fought

over the last 10 years. Not only do
both tools have to adhere to design
rules to produce a working, manu-
facturable product, they must do it
faster and better than a human de-
signer or no one will buy them. Until
recently, most EDA vendors have put
their efforts behind routing algo-
rithms, because that’s what design-
ers wanted. Now that autorouters
have proven their worth for all but
the most complex designs, EDA ven-
dors are concentrating their efforts on
placement tools that assist the board
layout specialist in adhering to a host
of constraints laid out by the design
engineer, the test engineer and the
manufacturing capabilities of the fab.
Many of these considerations, such
as the thermal behavior of compo-
nents and constraints of automatic

pick-and-place equipment, were tra-
ditionally left until late in the design
cycle. But the high cost of multiple
iterations and tight time-to-market
windows are signaling the end of the
leisurely design cycles of the past.
“We’ve been in the back end of the
process for too long,” says John Roth,
vice-president of sales and marketing
for Pacific Numerix (La Jolla, CA).
“By the time our tools discover a par-
asitic or thermal problem it’s almost
too late in the design cycle to do
anything about them. So we want
the design engineer to get more in-
volved in component placement. We
envision an environment where the
layout specialist initially places the
connectors and some of the compo-
nents that relate to the physical con-
straints of the system’s chassis and
then sends the project back to the
design engineer for placement of
critical components. This brings the

designer into the layout portion of
the design cycle where his expertise
can do some good.”

1 Tool encourages involvement

To encourage the evolution of this
type of environment, Pacific
Numerix has recently unveiled PCB
Explorer, a preroute signal integrity
tool that complements printed cir-
cuit board design systems. The PCB
Explorer lets engineers place compo-
nents relative to signal integrity,
thermal characteristics and device
fatigue constraints. Board design
and component placement can be
electrically validated by the use of
built-in parasitic parameter extrac-
tion and transmission line analysis
capabilities, including wave propa-
gation delay, reflection and crosstalk
conditions. After the first pass with
the PCB Explorer, the system will
check the Manhattan distance (the
shortest routable distance between
two points) and line delay require-
ments to insure that each net’s
length is within the maximum al-
lowable assigned propagation delay.
Nets that don’t meet the criteria are
highlighted. The tool will also sched-
ule pin ordering of all nets and min-
imize the wiring length and logical
connections.

Though tools such as PCB Ex-
plorer try to bring as much informa-
tion as possible to the layout portion
of the design cycle, some engineers
are still skeptical that placement
tools have proven their worth.
“Right now I don’t think that most
placement tools fit the bill,” says
John Umina, president of ProDesign
(Newton, MA), a printed circuit
board design bureau. “Some of the
interactive ones can bring up parts
for placement that have the most
connections to the component you

just placed, and that’s useful, but

the fully automatic ones take so
much time to set up that most engi-
neers would rather just place com-
ponents by hand.”

EDA vendors are trying to answer
this objection by bringing sheer com-
puting speed into the game—speed
which would make the set-up time
and learning curve worthwhile. “It’s
true we ask designers to set a list of
priorities,” says Pacific Numerix’
Roth. “These might include maxi-
mum propagation delay or parasitic
parameters, but we've benchmarked
our tool and it can place a 250-com-
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IKOS File: Case No.101
The Accelerated VHDL Solution

I got a tip that a major military contractor had to simulate a
system defined in VHDL at the behavioral level. The problem
was, they had to process a minute of real time data through the
design to verify it. Using a SPARC 2 with enough memory for a
herd of elephants, it still would have taken months. But these
guys simulated that minute of real time data on the entire
design in a few hours. How? Turns out they were a beta site
for the new IKOS VHDL Accelerator. The brass was impressed.

Check out the details. And if they ask you where you heard
about IKOS, just say, “A little bird told me.”

© For a free copy of the complete technical case file,
m IKOS Call: 1.800.952.6300 ext K11. IKOS Systems, Inc.,

SYSTEMS 145 North Wolfe Road, Sunnyvale, CA 94086
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When run in route density mode, Valid Logic’s Placement Evaluator looks at printed
circuit board component placement relative to the number and direction of layers,
parameter and grid settings, line widths and design rules. Colormaps overlaid on the
board identify potential trouble areas for the autorouter.

ponent board in less than a minute.
I'd say that makes up for quite a bit
of set-up time, especially if a de-
signer needs to play ‘what-if” games
with the layout to get an optimum
design.”

100 many details

If placement tools do gain accep-
tance, it will undoubtedly be for the
same reasons routing tools gained a
foothold—design rules are getting
too complex for any engineer to keep
them in mind during a lengthy de-
sign cycle. But no matter how many
design rules are included in the au-
toplacement routines, the experi-
enced engineer still has the upper
hand when it comes to analyzing a
design during placement.

“I think that the drawback to
most placement tools is that they
can’t look ahead like a human de-
signer can,” says ProDesign’s Umina.
“An experienced designer might place
a component on top of another one
just to get the design partitioned,
and then spread the parts out to fill
up an area. An autoplacement tool
just looks for an empty spot and
puts a device down. EDA vendors

need to find a way to make their
tools shove components around like
a designer does if they want to com-
pete with human expertise.”
Currently, printed circuit board
placement tools work on a limited
set of parameters to make deci-
sions about where a component
should go. They work on a user-de-
fined grid according to restrictions
laid out by the design engineer. If
the tool tries to place a component
and the result is favorable accord-

| choices and an engineer is going to

ing to those guidelines, then the |

component is placed—if not, the
tool tries again.

To expand the placement tool’s
decision-making capabilities, EDA
vendors might consider using tech-
niques that ASIC tools use, such as
simulated annealing. This tech-
nique operates on the assumption
that sometimes choices have to be
made that make things worse before
they get better. If the design doesn’t
improve after a certain amount of
degradation, then everything is un-
done and the tool tries again. The
drawback to this approach is that
the tool might take too long to make
decisions if there are too many

simply finish the design by hand.
Time is still of the essence.

| Post-placement assistance

Some EDA vendors are staying out
of the autoplacement fray by offering
tools that examine a completed
placement for routability. Valid
Logic Systems (San Jose, CA) has
developed the Placement Evaluator
that automatically analyzes the rou-
tability of printed circuit boards,
multiwire boards, hybrids and mul-
tichip modules (MCMs). The tool
helps a designer determine whether
a design can be routed in a given
number of layers and identifies po-
tential trouble spots for Valid’s In-
sight router.

“We knew that placement tools
that are based solely on rats nest

For placement tools to
gain acceptance, they
must mimic the deci-
sion-making process
design engineers use
when drawing a
schematic.

density don’t consider enough pa-
rameters,” says Tom Leonard, mem-
ber of the technical staff at Valid.
“What we wanted to do was simulate
a route based on component place-
ment that took many design rules
into consideration. Our tool runs in
minutes instead of the hours that a
real route would take, so it’s not the
actual routing algorithm. It takes a
snapshot of the current setup for the
route and notifies the engineer of
hot spots via a color map overlaid on
the layout.”

These colors designate overflow
areas where there are too few avail-
able channels for the router to com-
plete the number of projected con-
nections. A trace map helps the
designer identify congested areas
and replace components for a more
efficient route.

Probably the most difficult task
ahead for placement tool designers
is trying to emulate the decision-
making process of an experienced
designer. Some placement con-
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straints, such as parasitic and ther-
mal effects, can be readily incorpo-
rated into a tool. But there are more
subtle design rules which spring
from a designer’s experience which
are much harder to anticipate.

“Designers can get pretty picky |

about how they want their boards |

laid out,” says Tony Grzesik, printed
circuit board design specialist at Pic-
tureTel (Peabody, MA), a manufac-

turer of video and audio boards. “A |

tool might look at a design and place
components so that a trace adheres
to a Manhattan distance, but a de-

signer might have more in mind if

he were laying out the same trace.
For instance, a design engineer
might want a net from a pin on an
IC to go to a resistor before it goes
to a capacitor and his schematic
would reflect this. An automatic tool
might overlook that constraint if it’s
just considering minimum trace
lengths. Placement decisions don’t
always adhere to the shortest path
between two points.”

For placement tools to gain accep-
tance, then, they must go beyond the
obvious design constraints that
guide them today. In essence, they
must mimic the decision-making
process design engineers use when
drawing a schematic. Layout engi-
neers intuitively follow guidelines
inherent in a designer’s schematic.
This might be the paradigm that
EDA vendors will have to emulate if
they want to win engineers over to
autoplacement and computer-aided
placement tools. #

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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80386SX / 80386DX / 80486SX / 80486DX
INDUSTRIAL SINGLE BOARD COMPUTER
TWO YEAR WARRANTY

All TME products come with Two Serial ports, One Bi-direc-
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804865X/DX
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memo
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HQP386C
*25/33/40Mhz, 80386 DX
* Up to 32Mbytes on-board
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* 128K write back cache
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*16/20/25Mhz 803865X
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* 64K cache memory

* Up to 1.5Mbytes FLASH
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Claims by FPGA tool vendors

bury reality in noise

Barbara Tuck, Senior Editor

ueled by expectations that by
1995 the field-programmable

gate array (FPGA) market will
be more than five times what it was
last year (consuming Y3 of the gate
array market), FPGA and tool ven-
dors continue to introduce products
at a feverish rate while gate array
vendors select strategies to protect
their ASIC business. In the mean-
time, FPGA designers

have one thing in common: ease of
design. When evaluating tools,
though, users need to realize that for
every ease-of-design feature a ven-
dor claims for a tool, there’s more
than likely a corresponding negative
feature. To fully grasp the design
trade-offs involved, therefore, users
need to hear what vendors say, as |
well as what they don’t say.

When S-MOS Systems (San Jose,
CA) signed an agreement last month
to resell the Retargeter FPGA con-
version software from Viewlogic

| Systems (Marlboro, MA), S-MOS

also promised vendor independence.
The Retargeter can, indeed, accom-
modate any FPGA architecture for
the S-MOS user, and it can remap a
design from any FPGA to any gate
array—any S-MOS gate array, that
is. But if a S-MOS user buys a lim-
ited-license Retargeter from S-MOS
and then decides to target another
gate array technology, the user has to
pay Viewlogic lots of bucks to ‘unlock’
the software for vendor indepen-
dence with regard to

are sifting through
vendors’ claims for
tools that will deliver
the ease-of-design and
fast time-to-market
promises that first
made FPGAs popular.
Users wanting to mi-
grate from an FPGA to
an ASIC, or from an
ASIC toan FPGA, have
to sift through even
more claims and evalu-
ate more tools.

The unfortunate
thing about FPGAs is
that from the begin-
ning, they’ve been
thought of as some-
what synonymous
with magic. With sili-
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gate arrays.

Another claim at-
tached to a new FPGA
design tool comes from
Xilinx (San Jose, CA)
and touts freedom
from device-specific
implementation de-
tails through the use
of large graphical
modules that make up
a generic library. That
generic library, part of
the Xilinx Blox
(Blocks of Logic Op-
timized for Xilinx)
synthesis system, is
based on the Library
of Parameterized
Modules (LPM) stan-
dard intermediate for-

ses_eut
UTPUTS

con having become so
complex and time-to-
market pressures so
burdensome, design-
ers wanted to believe a

Xilinx claims that the amount of time required to enter a logic cell array
design is significantly reduced with Blox (Blocks of Logic Optimized for
Xilinx), since the user designs at the block diagram level instead of using
gates and flip-flops.

mat, backed by a con-
sortium of FPGA and
tool vendors. Design-
ers will be able to use
the generic library’s

magical solution was

at hand. Designers who have |
worked with FPGAs have discov-
ered, however, that despite their po-
tential, FPGAs and the tools availa-
ble to design them are far from
delivering the hoped-for magic.

| Design trade-offs

The absence of an efficient and con-
sistent FPGA design methodology,
not to mention a migration method-
ology, hasn’t stopped vendors from
engaging in an almost furious race
to bring out new FPGA architec-
tures, design tools and migration
paths. Just this past month several
FPGA design tools and migration
paths were announced. The tools—
or more accurately, the claims—

For instance, AT&T Microelectron-
ics (Allentown, PA) has just an-
nounced its SoftPath tool. With it
come promises of technology indepen-
dence, the ability to define a system
independent of final ASIC technology,
as well as seamless, transparent mi-
gration from an FPGA to a gate array.
AT&T has covered itself by second-
sourcing Xilinx Logic Cell Arrays (and
developing its own FPGA architec-
ture), offering gate arrays compatible
with NEC CMOS gate arrays and by
maintaining a leadership position in
standard-cell technology. Neverthe-
less, to benefit from the technology
independence AT&T offers, users
have to accept being dependent on a
single vendor.

parameterized mod-
ules, embedded in the EDIF syntax,
to describe macrolevel netlist com-
ponents. But the generic library
doesn’t alleviate the necessity for a
Xilinx user to purchase a silicon-spe-
cific library for each of the Xilinx
architectures. That means that a
Xilinx user, who may have already
purchased the XC2000 and XC3000
libraries from Xilinx, will have to
purchase two more libraries to de-
sign with the new XC4000 family
parts—the silicon-specific library
for the XC4000 family members as
well as the Blox generic library with
which to design at a higher level of
abstraction.
At that point in the shopping
spree, the Xilinx user would have a
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proprietary tool providing expert
knowledge of the Xilinx LCA tech-
nology, but would be locked into Xil-
inx as a vendor. And the user would
still not have solved the migration
issue unless he or she chose to go to
Xilinx hardwired devices for volume
production instead of going to an
ASIC vendor’s masked gate array.

Though Xilinx and Synopsys
(Mountain View, CA) continue to
claim that they’re working toward a
solution that would let a Xilinx li-
brary run on the Synopsys Design
Compiler and thus interface to gate
array vendors using Synopsys, that
solution has not been forthcoming.
The coarse-grained nature of the
Xilinx architecture makes it far less
than an ideal candidate for the De-
sign Compiler synthesis program
which was designed with fine-
grained gate arrays in mind.

While Synopsys offers no help to
Xilinx users, it does let ASIC design-
ers use VHDL or Verilog to describe
the function of an ASIC and then syn-
thesize that design in an Actel, AT&T
or Texas Instruments FPGA. Last
month, Altera (Santa Clara, CA)
joined that list and announced li-
brary support for its programmable
devices on the Synopsys Design Com-
piler. Synopsys claims that V2.2 of its
Design Compiler, which begins ship-
ping this month, gives users doing
technology translations the ability to
generate a set of timing constraints
for an existing design based on the
current timing of the design.

But users can’t benefit from any of
the advantages of the Synopsys FPGA
synthesis capability, unless they pur-
chase the silicon-specific libraries of
each of the FPGA families they're
interested in synthesizing on the De-
sign Compiler. And after the FPGA
design is optimized, users still need
to transfer the netlist to the FPGA
vendor for place and route.

I Too good to be true?

The ultimate toolset for the FPGA
designer would be one that would
offer device and vendor-independent
FPGA design and layout tools. A
Daisy/Cadnetix spin-off called Neo-
CAD (Boulder, CO) has, indeed, ex-
tended that promise to FPGA de-
signers, along with promising a
timing- and constraints-driven de-
sign environment. Several NeoCAD
design modules have been in beta
test since July, and the complete

toolset goes to beta test this month
with first shipment expected in
January. To benefit from this toolset,
however, users first have to take the
leap of faith required to believe that
a brand-new company like NeoCAD
could possibly have developed tech-
nology capable of achieving better
results with an FPGA architecture
than an FPGA vendor itself.
“NeoCAD will provide designers
with a single set of device-indepen-
dent, standards-based tools useful
across all FPGA vendors’ processes
and architectures,” says Bob Anas-
tasi, president of NeoCAD. “We are
applying our considerable CAD ex-
pertise to deliver tools that provide
for technology-transparent design—
the ability to design without regard
to implementation technology—
from one FPGA vendor to another,
and between FPGAs and gate ar-
rays.” He goes beyond device- and
vendor-independence to claim that
NeoCAD tools will achieve higher
clock speeds and greater gate utili-
zation within existing architectures.
If NeoCAD can make good on its
promise, and throw in the use of a
single generic library to boot, it
just might become the single most
successful EDA tool vendor yet.
But until designers actually use
the NeoCAD tools and uncover
whatever negative features might
lurk behind all the positive claims,
as has happened with the tools
thus far, it’s best to reserve judg-
ment. Since user experience with
FPGA design tools and migration
methodologies can be invaluable to
other users, next month’s Special
Report on “Migrating from PLDs
and FPGAs to full ASICs” will fo-
cus on users’ design and migration
experiences. ]

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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meets the eye.

28 Want to see more of Motorola’s
Fast Statics? This chart gives you but
a glimpse. For a closer look, mail in
the coupon for our complete quarter-
ly update of new Memory products.
We think you'll like what you see.

‘ ~_ MOTOROLA FAST STATIC RAMs )
256K x 4 MCM6229+ 25ns
128K x 8 MCM6226+ 25ns
256K x 1 MCM6207 15/20/25ns
64K x 4 MCM6708e= 10/12ns
MCM6709e= (OF) 10/12ns
MCM6208 15/20/25ns
MCM6209 (OE) 15/20/25ns
32K x 8 MCM6706= 10/12ns
MCM6206 15/17/20/25ns*
32K x 9 MCM6205 15/17/20/25ns*
16K x 4 MCM6288 10%/12/15/20/25ns*
MCM6290 (OE) 10%/12/15/20/25ns*
64K x 1 MCM6287 12/15/20/25ns*
8K x 8 MCM6264 124/15/20/25ns*
8Kx9 MCM6265 124/15/20/25ns
4K x4 MCM6268 20/25/35ns*
MCM6269 (CS) 20/25/35ns
MCM6270 (OE) 20/25/35ns
L7 ~ Synchronous Fast Static RAMs
64K x 4 MCM62982¢ 12/15ns
4 x 64K x 1 MCM62983+ 12/15ns
64K x 4 MCM62980 15/20ns
4x 64K x 1 MCM62981 15/20ns
32K x9 MCM62950= 17/20/25ns
MCM62960= 17/20ns
MCM621104 15/20ns
16K x 16 MCM62990 124/154/20ns
16K x 4 MCM6294 20/25ns
MCM6295 25/30ns
4K x 10 MCM62963 18/25ns
4K x 12 MCM62973/4 18/25ns
MCM62975 25/30ns
@ BurstRAMs™
32K x 9 MCM62940 14/19/24ns
32K x 9 MCM62486 14/19ns
‘ JE DSPRAM™
8K x 24 MCM56824 204/25/35ns
Lﬁ Latched Fast Static RAMs
16K x 16 MCM62995 124/17/20ns
8K x 20 MCM62820 174/23ns
‘ Cache Tag RAM Comparators
4K x4 MCM4180 18/20ns
4K x 4 MCM62351 20/25ns
‘ Fast Static RAM Modules
256K x 32 MCM322572 25ns
256K x 8 MCM82562 15/20ns
64K x 32 MCM32642 15/20ns
2x 32K x 36 MCM362322 15/20ns

® Fabricated in BICMOS technology
® Production scheduled July 1991
* Registered outputs for two-stage pipeline

* Also available in slower speed
4 Production scheduled 3091

500CD110091

Return this coupon to Motorola, Inc. |

#" P.0. Box 1466, Austin, Texas 78767 |

| Application Requir |

' .\'uine |
Title

| |

[ Company I

| Address |

| City State Zip |

ik Imle __________ |
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# TECHNOLOGY DIRECTIONS

SOFTWARE AND DEVELOPMENT TOOLS

Tom Williams, Senior Editor
series of technical break-
A throughs in gyroscope tech-
nology will soon open the
doors for the use of gyroscopes as
motion sensing devices in a wide
range of computer-based systems
including navigation and dead-reck-
oning systems, robotics and ma-
chine control, surveying systems,
optical instrument stabilization,
hand-held computers and more. The
enabling technology is embodied in
the GyroEngine by Gyration
(Saratoga, CA). The GyroEngine
is, quite simply, a low-power, low-
cost, very accurate gyroscope about
the size of a walnut that can be
easily integrated into digital sys-
tems. Conventional gyroscopes
are typically expensive ($1,000 to
$200,000), bulky, heavy, and must
be manufactured with precision-
machined metal parts. The Gyro-
Engine is manufactured using injec-
tion molded polycarbonate plastic,
measures 1.25x1.75 in. and consumes
0.1 W of power at +3 V.
Gyroscopes operate on the princi-

ning mass resists changes to its an-
gular attitude. In typical gyro-
scopes, the wheel is mounted on a
pair of gimbals that lets the hous-
ing—and the plane or ship that con-
tains it—rotate freely around it. Mo-
tion sensors in the gimbals relay
changes in angular attitude that can
then be sent to a gyrocompass or
other control system. Typically,
these motion sensors are magnetic-
or potentiometer-based and require
digital-to-analog conversion to yield
the digital data needed by a com-
puter. Balancing parts requires pre-
cise machining and measurement.

| Optical motion sensor

One of the major breakthroughs in
the GyroEngine was the develop-
ment of an optical motion sensor.
The optical sensor requires only one
sensor for two degrees of motion and
it gives a direct digital readout with-
out analog-to-digital conversion. An
LED shines light through a ring per-
pendicular to the spin axis of the

ple of the momentum of a spinning |
flywheel. Once in motion, the spin- |

Micro gyroscope brings motion
sensing to low-cost systems

| wheel. On the ring are lines for opti-
cal sensing. In a hole at the gimbal
bearing perpendicular to that axis is
another grid with radial lines which
the light also passes. The interfer-
ence or moire pattern created by the
two grids changes characteristically
when the housing is rotated along
either axis. A quadrature photosen-
sor picks up the changing pattern
which is interpreted by a microcon-
troller on a small external circuit
board.

The grid resolution is 2,300
lines/in. and the angular resolution
is currently 10 bits/degree. Gyration
can produce GyroEngines with
greater or less accuracy, with corre-
sponding differences in price, de-
pending on customer needs, says

president and CEO Tom Quinn. The
raw output of the GyroEngine is par-
allel, but is also convertible to RS-
232 or RS-422 for use in a cursor-
pointing device, for example.

B Plastic replaces metal

Another breakthrough is in manu-
facturing. Quinn notes, “Plastic has
an almost guaranteed volume
weight.” Thus, injection molded
plastic yields parts of uniform
weight and shape so that the only
precise balancing required is in the
flywheel and that’s a matter of shav-
ing just a little metal, Quinn says.
The gyroscope and motor are
mounted on jewel bearings and the
motor control electronics are con-
tained on a surface-mount chip
within the motor itself. “This gyro-
scope has been designed so that we
can make two gyros per minute,”
says Quinn.

Gyration is incorporating the
GyroEngine in a product, indeed a
pointing device, for use with laptop

SENSING RING (LIGHT
REFLECTS OFF THIS RING
AND BACK DOWN
THROUGH CENTER OF
BEARING)

OUTER

LIGHT GUIDE
(BEVELED

SURFACE IS
MIRRORED)

GyroEngine - exploded view

INNER GIMBAL ASSEMBLY
(CONTAINS INERTIA WHEEL
AND MOTOR, NOT SHOWN

/ IN THIS FIGURE)

SPIN
AXIS

HOLE FOR OUTER
GIMBAL BEARING

The GyroEngine’s flywheel and motor are encapsulated in a fluid-filled shell and a

system of gimbals that sense two axes. Light shines through a grid of lateral marks

ing of angular changes on two axes.

on one axis and through a radial grid in a hole on the other axis. The interference
pattern of light passing through the two grid systems allows direct digital data sens-
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Scale new heights with high performance
tools from Oasys. Call us for detailed
benchmark results.

CALL (617) 862-2002
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# TECHNOLOGY DIRECTIONS

SOFTWARE AND DEVELOPMENT TOOLS

to workstation computers—Gyro-
Point. GyroPoint incorporates two
GyroEngines to sense motion in
three degrees of freedom. A single
gyroscope can sense at most two de-
grees of freedom. A button on the
device lets the user select whether
the device is sensing three degrees

STOP WASTING
TIME & MONEY

BSO/TASKING'S new toolkit

for developing software for
the 68000 family, called

these features and benefits.

C COMPILER

*ANSIC

- Highly optimized code

* Reentrant code

* Direct control of I/O

+ Interrupt handlers may be
written in C

+ Floating point support

+ 68040 and 68332 support

* Multi-window interface
+ Code & data breakpoints
+ Source level tracing
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+1/O simulation
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4425

252510014
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on the maket today. Check out

ASSEMBLER & LINKER

CROSSVIEW  DEBUGGER
* All major emulators supported

of translational (i.e., lateral) or ro-
tational motion. Asystem using two
GyroEngines, therefore, can sense
all six degrees of freedom in a 3-D
coordinate system.

Gyration will be supplying Gyro-
Point as a development kit including
the pointer device, drivers and soft-

TASKTOOLS"
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powerful set of

68000 software
development
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BENEFITS

TASKTOOLS" offers you the

following benefits:

* Reduced code size

+ Increased productivity

» Great documentation

* Hot line support

» For PC, Sun, Vax, HP, Apollo,
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(OTHER PROCESSORS
WITH SIMILAR SUPPORT
* Motorola 68HC11

« Intel 80X86
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+ TMS 320C25

» Siemens 80C166
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Fax 617-894-0551.

BSO
TASKING
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+3133 558584

CIRCLE NO. 38
58 NOVEMBER 1991 COMPUTER DESIGN

ware. “If you could mount the Gyro-
Point firmly in a car, you could com-
bine it with some software in a lap-
top, bring in data from the
speedometer and with some soft-
ware build an automobile naviga-
tion system,” says Quinn. Mapping
software from companies such as
Etac (Menlo Park, CA), which make
automobile navigations systems,
currently depends on sensor data
from a vehicle’s wheels. Wheel sen-
sors give forward and backward mo-
tion data and by measuring the
differential between wheel rotation,
also give angular turning data.

The problem with wheel sensors
is that they are expensive to install
and computing the turning angle
from differential data requires pro-
cessing that’s not needed with a
gyroscope, which gives direct an-
gular data. According to Quinn,
newer cars with digital instru-
ments will soon have digital
speedometer data available at the
dashboard; integrating a gyro-
scope-based navigation system
should become a lot easier and less
expensive.

The small size will also make it
easier to put gyroscopes in devices
such as robot arms, portable sur-
veying equipment and hand-held
systems that work with the global
positioning system (GPS), the sat-
ellite navigational system that let
“Stormin’ Norman” execute his huge
flanking maneuver in Operation
Desert Storm.

“GPS gives you position, but it
doesn’t give you a heading,” says

| Quinn. Also, GPS updates only

about every three to four minutes.
While it can be used with a mag-
netic compass for easy navigation,
use with a gyrocompass will allow
automated navigation for aircraft,
missiles, ships, and robot vehi-
cles of all kinds, and a sensor as
small and low-powered as the Gyro-
Engine is expected to let automatic
navigation penetrate into ever

smaller 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.
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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.”

OS-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

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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~ applications.

: Years ago, TRW pioneered the technology
for the DACs of today. And for decades, our
~ name has been synonymous with the highest
- quality products. So it seems only natural to
~apply TRW's legendary standards to a grow-
- ing line of Monolithic Color
~ Palette D/A Converters, for
high definition color graphics

Take for example our third
Color Palette DAC in the last
year — the TMC0458. This
stand-alone triple 8-bit DAC
doesn’t require a costly compan-

the test.

ion synchronization chip. Yet
it’s pin-compatible with the in-
dustry-standard 458s.

It provides pixel rates up to 135 MHz,
with a 256 x 24 color palette and a 4 x 24 over-
lay palette — thereby supporting up to 256
simultaneous colors from a 16.8 million color
palette. So CRT of high performance graphics
systems will have it made in the shades.

The red, green and blue channel analog

- outputs of the TMCO0458 are RS-343A com-

 patible. And its color palette can be queried by

the host computer asynchronously with respect
to pixel data. Plus you get the benefits of
CMOS technology. And of course we have

TRW's dedication to quality always stands up to

The TMCO0458 provides superb resolution and
colors required for high performance applications.

full MILSTD-883 compliant processing.

All with the quality orientation that is to
be expected from TRW LSI — whose high
standards in video technology earned an
Emmy award in 1989.

Our growing line of Color
Palette DAC:s also includes the
industry-standard triple 6-bit
TMCO0171 and TMCO176, for
low-cost VGA graphics. Plus, all

© 1990 Sonera Technolgies

these products have the full spec
performance that is synonymous
with TRW standards.

Ask for the data sheets, ap-
plications and other information
on our Color Palette DACs
today. From the company
whose pioneering spirit has always made us a
shade better.

Call or write: TRW LSI Products Inc.,
Park City Mizonokuchi A-901

379-1 Mizonokuchi, Takatsu-ku
Kawasaki City, Kanagawa Prefecture 213
044-844-5673 FAX 044-844-4679

TRWLSI Products inc. S

STANDARDS SET. STANDARDS TO BE MET
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Real-time multiprocessing
pushes software limits

Developing soft-
ware for real-time
multiprocessing
systems requires
attention to the
needs of the appli-
cation, communica-
tion and system
architectures. Tools
to help designers
are not yet mature,
but are well on
their way.

Tom Williams
Senior Editor

When the ship’s captain

signals flank speed, the star-
ship captain calls for warp
eight and the computer user
plugs in an additional CPU,
they all want only one thing: more power. None of them wants to hear any Real-time multipro-
objections from engineering. It’s engineering’s job to see that power can be cessing systems are
easily increased—from the user’s point of view—Dby solving all the inevitable pervading many
technical problems involved in a transparent way. The computer user types of equip-
expects to program a system in terms of an application’s needs (i.e., in a ment. This digital
high-level language) and run the application without regard to hardware music-mastering
details. A system should be flexible so functionality can be increased by system relies on
adding software tasks and processing power can be increased by adding real-time communi-
CPUs. Easily enough stated for the user, but for the engineer, those cations between
demands can pose some fairly daunting problems, especially in the arena processors to sepa-
of software design. rate the studio end
Developing software for multiprocessor systems is closely linked with the from noisy fans
application’s needs as well as the chosen hardware architecture. Designers and disks while
need to use interprocess communications that are flexible, yet maintain maintaining real-
real-time behavior. They need to distribute tasks across hardware resources time control of the
(e.g., processors, I/O channels) and redistribute them in response to chang- recording and mix-
ing demands without major rewriting of code. They need tools to debug code ing process.
residing on different processors, tools that can help them analyze task
execution and processor utilization under load in order to optimize the use
of resources in a design and still be sure that a system won’t fail because
of overload. These are tall orders, and while there is yet a great deal to do
in some areas, there has been good progress in others.
Multiprocessing, of course, involves more than just turning a number of
processors loose on different parts of an application—they have to commu-
nicate. The interprocess communication (IPC) that was formerly done
between tasks on a single CPU must be mapped to a multiprocessor
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B REAL-TIME MULTIPROCESSING

architecture. This forces the de-
signer to make decisions about TPC
in the light of interprocessOR com-
munication. That is, how a set of
communicating tasks will be af-
fected by mapping them onto a phys-
ical and distributed architecture.
“IPCs have to be real-time,” says
Borko Furht, senior director of re-
search and advanced development
for Modcomp (Ft. Lauderdale, FL).
This means they shouldn’t affect in-
terrupt latency or interfere with
task scheduling and they should be
predictable. IPCs should also work
at interrupt speed, provide data at

the currently running task, the mes-
sage’s data is transferred immedi-
ately over the system bus at bus
speed. Otherwise, it’s queued to be
transferred in the order of its prior-
ity. The key point is that message
passing can be handled and priori-
tized like any other task in the real-
time system.

Of course, using shared memory
to pass IPC data can lead to bus
contention and degrade deter-
minism. So there’s a need to keep
messages that pass across the bus
short and to group tasks that com-
municate a great deal with one an-

Using Modcomp’s Application Worksheet, users can control a multiprocessor system,
balance the processing load and schedule events for optimum efficiency from a
menu-based, spreadsheet-like user interface.

least at processor bus bandwidths
and provide for easy system expan-
sion. Finally, IPCs should introduce
no background traffic.

The latter stipulation eliminates
several forms of IPCs such as sema-
phores and mailboxes. Both intro-
duce additional overhead in the
form of message acknowledgement
or polling that puts traffic on the bus
and makes timing less predictable.
Almost exclusively, real-time multi-
processing uses message passing as
the IPC of choice. Message passing
is characterized by notification and
data exchange. One method, used on
the systems built by Modcomp, has
the communicating processor issue
an interrupt to the receiver. If the
interrupt is of a higher priority than
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other on the same processor. “The
trend in multiprocessor systems,”
says Jeremy James, president of
Precise Software Technologies
(Nepean, Ontario), “is that there
will be less and less use of shared
memory and more and more use of
microprocessors that can communi-
cate over high-speed point-to-point
links.” This makes it sound like the
current practice of using interrupts
to signal messages and bus paths to
transfer data is simply a way of get-
ting around the limited direct com-
munication bandwidths of present
processors.

The exception is the Transputer
family by Inmos/SGS Thompson
(Bristol, UK) and emerging designs
like Texas Instruments’ TMS32C40

DSP chip, which incorporate serial
communications channels. On a
Transputer, these channels (called
links) are like interrupts that can
also pass data point-to-point.
There’s still a need to see that such
high-speed messaging capability
doesn’t interfere with task schedul-
ing, (i.e. that a link, once asserted,
doesn’t force its data on the proces-
sor before it’s ready).

“On a Transputer, you can have
guardian processes that listen to
link traffic and say, ‘OK, this is a
message to X, so I'll pass it right
away,’ or, ‘This goes into a mailbox
for now,” says Raul Diaz, graphics
application engineer for Inmos. In-
terestingly, however, Diaz points out
that message passing within one
Transputer can be slower than over
links to different processors because
it’s a memory-to-memory move that
uses bus bandwidth while link com-
munication is done with a DMA en-
gine. Because of the Transputer ar-
chitecture’s unique nature, this
would appear to be an exception to
the general rule of putting high
bandwidth communications on the
same processor.

B 1PCs should be flexible

Actually, it only helps to point up the
need to analyze or experiment with
different task distribution scenar-
ios, which demand that the inter-
processor communications be flexi-
ble and transparent to ease the work
of redistributing tasks. It should be
possible “to write an application
that consists of a team of processes
that run on a single machine and
without any software changes to
scatter those tasks on a network of
machines,” according to Dan
Hildebrand, senior design staff
member for Quantum Software Sys-
tems (Kanata, Ontario).

Within Quantum’s QNX, a real-
time, Unix-compatible operating
system, such networking is done by
the net task, one module of the op-
erating system. The job of the net
task is to make the IPC flow trans-
parently across whatever underly-
ing medium is used. Communication
is established and tasks are as-
signed to processors by name within
a task-creation library. From then
on, according to Hildebrand, “IPC
and processes finding each other are
identical whether the processes are
running on a single processor or on
different processors on a network.”

A higher-level communication in-
terface such as Unix sockets can also
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be used to make IPC transparent
and flexible. VxWorks by Wind
River Systems (Alameda, CA) uses
sockets, which are also being stan-
dardized as a communication para-
digm by the Posix committee. “Sock-
ets are just an interface. The socket
is a definition of how the program
interfaces to a particular communi-
cation protocol,” says David Wilner,
vice-president of engineering for
Wind River. “There are many proto-
cols that can be implemented under
sockets.”

But the advantage is that you can
code your entire application using
sockets and substitute different pro-
tocols underneath. To communicate
locally, you could use a very fast, very
deterministic protocol; to communi-
cate over Ethernet, you could plug in
TCP/IP and the program would still
see the same interface all around.
The protocols would be bound to the
physical media and its associated
differences in speed and deter-
minism, but the tasks could be easily
reassigned by directing their com-
munications to different sockets.

The fact, though, that communi-
cation channels between processors
are hardware-dependent means
that communication between pro-
cesses (tasks) must be carefully con-
sidered in terms of acceptable tim-
ing and overhead. “A rough rule of

thumb,” says Quantum’s Hilde-
brand, “is to lay out your team of
tasks with lines indicating what the
IPC is going to be and identify the
high bandwidth paths.” You don’t
want to have those high bandwidth
paths flowing across the network.
The same goes for interrupt han-
dlers and the tasks they serve.

l Tools for multiprocessor design

The main advantage of an asymmet-
rical multiprocessor system is to
dedicate hardware resources to crit-
ical tasks and be certain the tasks
will run within required time limits.
Still, short of building in sufficient
margins to assure a degree of com-
fort, how is one to know how much
processing power to devote to a cer-
tain set of tasks and when a system
is approaching overload and it’s time
to add another processor?

“That,” says Inder Singh, presi-
dent of Lynx Real-Time Systems
(Los Gatos, CA), “is the basic issue,
and most of the numbers that get
published in data sheets don’t ad-
dress that at all. You've got to know
how your system will behave under
load and you've got to be able to
monitor it in real-time.” Timing
analysis can’t be taken as an aver-
age or a histogram. This means a
system might have to be monitored
for days or weeks to find the worst
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Using OnTime from Multiprocessor Toolsmiths, users can graphically specify the hard-
ware architecture of a system using standard components or user-defined elements.
Automatic system generation for VMEexec or pSOS+/Unison can be done directly

from these descriptions.
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case timing between a given critical
input and an output.

“That’s typically done at the appli-
cation level,” Singh says. In re-
sponse to needs from the space sta-
tion Freedom project, Lynx has built
a way for its Lynx/OS Unix-compat-
ible real-time operating system to
signal the application with a warn-
ing that the system is getting close
to overload. A task can tell an error
recovery routine that a deadline has
been missed. If one builds in some
dummy tasks with relatively low
priorities, they could provide warn-
ing signals when they started to
miss deadlines to alert users that
the system is getting close to over-
load. On a space station, that would
be a nice thing to know.

It’s good to know you can assure
reliability with empirical methods.
But having met the resource re-
quirements for critical tasks, it
would be ideal to optimize the use of
CPU resources in a system to keep
costs down and achieve a competi-
tive edge—particularly for commer-
cial applications. This requires the
ability to analyze CPU usage, the
amount of time given tasks run and
the usage of communication re-
sources. Tools to do this in multipro-
cessor systems, however, are still in
their infancy, although some are be-
ginning to appear on the market.

i Approach with caution

In the absence of adequate tools,
caution has been the recommended
approach. “People assure them-
selves by building multiprocessor
software and hardware taking the
simplest, minimalist approach to
getting the job done—knowing that
they’re not making optimal use of
the hardware resources,” says Al-
fred Chao, president of Software
Components Group (San Jose, CA)
whose pSOS+ real-time kernel also
comes in a multiprocessor version
called pSOS+M. This conscious
suboptimal approach with people
taking a realistic attitude to what
they’re doing, says Chao, most often
leads to projects that are successful.
“People who are not realistic will get
bogged down in all sorts of hare-
brained schemes trying to tweak the
system based on the multiprocessor
architecture and that usually just
falls apart.”

But such projects wouldn’t fall
apart if the designers could get suf-
ficient information about what is
happening—and that requires ade-
quate analysis tools and debuggers.



I REAL-TIME MULTIPROCESSING

Multiprocessing music in real-time

The phenomenal

growth of the com-
pact disc market
has posed new en-
gineering and eco-
nomic challenges
for mastering stu-
dios as they strive
to meet the de-
mands of CD mastering, digital tape
preparation and regeneration of catalog
material. Most audio consoles, however,
are based on analog technology and fall
far short of the potential of digital audio
processing. To meet this need we devel-
oped the Muse, a fully digital transfer
console designed for digital mastering.
The computing power required to pro-
cess music in real-time is immense—the
hard disks and cooling fans necessary to
support this kind of processing power
are too noisy for a mastering studio
environment.

Our challenge was to achieve separa-
tion of the console/user interface from
the music-processing hardware without
losing the real-time link between the
two functions. In addition, the complex
functionality of the product required sig-
nificant investments of development ef-
fort to implement a user-friendly graphi-
cal user interface (GUI). Considering the
complexities of the target system, ease
of development was also an important
criteria. Similarly, the GUI had to meet,
not compromise, our demanding real-
time constraints.

The solution consists of a two-proces-
sor, networked design where the con-
sole/user interface is controlled by one
processor (a 33-MHz 80386 with an
EISA bus) and the music-processing
hardware is controlled by a second 33-
MHz 80386. The user interface proces-
sor implements a GUI and a VGA screen
and also controls the various sliders, po-
tentiometers, multisegment displays,
and other devices present on the con-
sole. Specialized hardware interfaces
these controls to the user-interface pro-
cessor such that continuous changes of
the controls can be monitored and re-
corded. The second processor controls a
team of 30 digital signal processors and
other specialized digital audio process-

ing hardware in the music processing
unit. This unit actually implements the
control requests coming from the user-
interface and forwards the status of that
processing back to the user-interface.
The two control processors are con-
nected with an arcnet to form a two-
node LAN. The deterministic packet de-
livery inherent in a token-passing arcnet
enables the two components of the sys-
tem to achieve the necessary physical
separation without losing the tight inter-
processor communication necessary to
meet the real-time constraints of the
system.

The user-interface of this system re-
quires that real-time graphs of the vari-
ous response curves configured by the
operator be displayed while also for-

warding, in real-
Our solution is a time, the operator’s
two-processor modifications to
design: the con- those response
sole/user inter- curves back to the
faco and the MusCplotessing
music-processing unit. This lets the

operator make con-
hardware are tinuous adjust-

controlled by .ot to the music
separate processing in the
processors. system, and see
those changes re-
i .

flected in the vari-
ous graphs dis-
played on the console. The messaging
between the control console and the
music-processing unit starts with the
music-processing unit sending the re-
sults of a previous request from the
control console together with current
status information to the control con-
sole. The control console then pro-
cesses and displays this data in the
form requested by the operator. The
console then replies to this status mes-
sage with data containing the current
settings of the controls on the con-
sole. This message loop runs continu-
ously while the operator makes adjust-
ments to the response curves being
applied by the music-processing hard-
ware. Simultaneously, while changes
in the control settings occur, these
changes are implemented by the DSPs
and recorded along with the music be-

work transparency lets any process use

work, regardless of whether those re-

work as a diskless node, and then use
the disk resources of the music-process-

ing processed. To maintain the tight cou-
pling required for this man/machine
feedback loop, the interprocess messag-
ing across the network has to meet a de-
terministic, worst-case criteria of 10 ms.
The software to implement this con-
sole is built on top of the QNX operating
system by Quantum Software Systems.
QNX lets the application be written as a
team of cooperating, communicating
processes running on a single processor.
Then, without any source code changes,
those processes can be distributed to
run on a network and the OS will auto-
matically cause the messages between
the processes of the application to flow
across the network. In addition, the net-

the resources of any machine in the net-

sources are local or remote. This lets the
user-interface console boot from the net-

ing unit to load the operator-interface
software and control files. Since the OS
is also inherently multiuser, we can use
modems to allow dial-up remote diag-
nostics to support units installed at cus-
tomer sites. The debugging tools can
work across the dial-up links as well, let-
ting us work closely with customers to im-
plement customer-specific modifications.

The QNX development environment
is hosted directly on our runtime sys-
tem, and the support for network-
distributed parallel compiles lets the
runtime system double as a complete
development system. Rather than
cross-developing from another plat-
form and using in-circuit emulation
and other techniques for debugging,
the natively hosted debugging and
profiling tools let us debug and per-
formance tune both local and net-
work remote processes to meet our
requirements.

The flexibility of a distributed real-time
OS lets the physical packaging needs of
the Muse be met without compromising
the real-time performance of the applica-
tion. And, as a bonus, there’s additional
capacity for future enhancements since
our system’s processors experience a 30-
percent idle time.

Mark Schmid, Muse team leader, Audio Animation Inc
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“The only way you're going to be able
to build reliable systems is to have
tools that function on a higher
level,” says Chao. Now a number of
companies are beginning to address
analysis tools for multiprocessing.
Quantum Software, for example,
has released a profiling tool called
Prof that can profile several tasks
running simultaneously. In addition
to producing histograms of task ex-
ecution, Prof can look at each pro-
cessor and see how much of a load
it’s taking in an application.
Furthermore, the tool can gather
statistics on the volume of messages
passing between nodes and help
identify which are the high band-
width paths between processes. Prof
helps identify which processes are
consuming the bulk of a processor’s
capacity and might need to move to
another processor. Identifying the
high-traffic communication paths
helps avoid putting a high-band-
width path across the network be-
tween two processes that could be
running on the same processor.
Prof merges the link maps of as
many processes as are ascribed to it
into one profile set. While the sys-
tem runs under load, Prof takes the
information from all the named pro-
cesses and generates a merged pro-
file report. Quantum has released
Prof in source form to designers, and
hopes, according to Hildebrand,
they will “begin using it in generic
form to begin with and then modify
it with the idea of making it an
application-specific tool to help more
accurately profile that application.”

I who's carrying the load?

Multiprocessor Toolsmiths (Nepean,
Ontario) has added multiprocessor
analysis capability to its Remedy
debugger. Remedy is a part of
Toolsmiths’ CASEworks/RT inte-
grated CASE environment. The fa-
cility lets users look at task loading
across all processors on a task-by-
task basis. Thanks to the integration
in the CASE environment, according
to Toolsmiths’ president Kim Rowe,
“If you want to redistribute the load,
you just drop into the CASE tool,
change the processor number of a
task, rebuild and that’s it.”

This CASE tool, called OnTime,
provides graphical hardware speci-
fication complete with software con-
figuration parameters and switch
settings. Users define the hardware
architecture using off-the-shelf
boards, user-specified boards, buses,
disks, tapes, networks, backplanes,
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and other basic elements. From this
graphical description, users can au-
tomatically generate documentation
on a mixed multiprocessor runtime
environment. To add a board, the
user selects the board type, fits it
into the memory map, specifies the
software environment, and regener-
ates the system (by setting switches
and physically inserting the board).

Alfred Chao of Software Components
Group feels that current debuggers are
not adequate for real-time multiprocess-
ing. “If you're treating the multipro-
cessor as a system, as a black box, you
want to get an overview of the status
of the system at any given time.”

To tailor application software to
the new board, the user simply
moves tasks to it by changing the
processor number in the graphical
software architecture and regener-
ating the application. Downloading,
testing and measuring performance
are done using Remedy’s mixed mul-
tiprocessor measurement tool that’s
described above.

Modcomp has developed a tool to
analyze the loading of an asym-
metrical multiprocessor system and
give the developer a command inter-
face to quickly change the loading.
The Application Worksheet presents
system information in a spreadsheet
format. A monitor menu lets the
user view the performance of tasks
as they execute on different proces-
sors in the system and also view the
loading of individual CPUs. A build
menu is used to import and edit files,
compile and link programs and as-
sign tasks to processors.

The Application Worksheet also
includes a scheduler with a menu

the designer uses to create simple or
complex schedules. A task, for ex-
ample, might be required to trigger
on completion of some other task, or
a given interrupt handler might be
required to complete within a cer-
tain time. The Application Work-
sheet can see that all tasks finish
within their deadline. Finally, a con-
trol menu provides an interface to
the software debugger environment.
According to Modcomp’s Furht,
the Application Worksheet can be
used during development to experi-
ment and see that all processors are
evenly loaded and none are over-
loaded. During system test and oper-
ation, it can be used for monitoring
the system in the real world. “The
program dynamically sees what the
load is on your processors,” says
Furht. “It sees the changing dynamics
and on the basis of this you can
change the load on the processors.”

| Debugging multiprocessors

Determining what people want to
see is one of the factors to be decided
in debugging multiprocessor sys-
tems. As yet, there’s no consensus on
this. On one side are those who want
a global view of the system state
such that when a processor hits a
breakpoint, the state of the whole
system is frozen. This is a very tall
order and not currently possible. So,
for the time being, even debuggers
aimed at multiprocessor systems
can halt execution on one CPU, but
the others go merrily running on. To
SCG’s Chao, “That’s like stopping
one wheel on an 18-wheeler—a lot
of screeching.” Tovey Barron, senior
technical marketing engineer for
80386 and 80486 products at Intel
(Hillsboro, OR) adds, “It’s like say-
ing this wheel’s OK, then that one’s
OK and then you try to run and the
thing falls apart because you forgot
about the differential in between.”
On the other side are those such
as Inmos’ Diaz who says, “With a
multiprocessor system, it’s difficult to
define what the state of the system
will be, based on a breakpoint for any
given processor. You may be looking
for a certain relationship but there
may be a lot of other things going on
as well.” What you're really looking
for are relationships between differ-
ent events. For example, if something
happens on processor B, what trig-
gered it? An outside interrupt or a bug
on processor A? Or was it a relatively
rare combination of conditions?
Currently, multiprocessor debug-
ging works well at debugging the
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logic—algorithms and communica-
tion semantics—of programs. It re-
ally falls down on timing relation-
ships between processors. Precise,
for example, supplies a debugger
called Precise/MPD for multipro-
cessing. It consists of two parts: one
runs on the host, the other runs as
a distributed application on the tar-
get system. A debugger main task
communicates with agent tasks run-
ning on each processor node in the
system.

The main task is in constant com-

platform. At that level, the user can
reliably develop and debug the logic
and communications semantics of
the application. Moving the applica-
tion over to the target architecture,
of course, involves the task assign-
ment and bandwidth considerations
discussed earlier.

So what about debugging timing
relationships? That’s where things
can get difficult. Toolsmiths’ Rowe
says currently, “Our solution is
geared to measure a few things. Say
I need to know that from event X

QNX operating system
on multiple processors
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When used with a multiprocessor architecture, the QNX operating system from
Quantum Software appears to be a single computer consisting of tasks, files and de-
vices. Boundaries between nodes are almost invisible thanks to the high-level inter-

process communications in QNX.

munication with the host. It inter-
prets all commands from the host, lets
the user set breakpoints on the differ-
ent processors and lets the user ob-
serve different nodes at the same time
through windows on the host. Pre-
cise’s James says, “We often encour-
age our customers to put an extra
processor on their system to run the
debugger main task. It’s a promiscu-
ous agent and looks at all the data by
talking to the agent tasks.”

The more development and de-
bugging that can be done on a host
workstation, the less one has to
worry about the intricacies of doing
it on the multiprocessor target.
That’s the advantage of having a
transparent view of the hardware
via high-level IPC interfaces, such
as sockets, and a multiprocessing
operating system such as Lynx/OS,
QNX or the Unison flavor of Unix
supplied by Multiprocessor Tool-
smiths. Toolsmiths also provides a
package called Copycat which emu-
lates the Unison system on the sin-
gle-processor host development
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through the systemtoevent Yneeds
tobe nmilliseconds. Ishould be able
to measure that.” Rowe sees coming
improvements in the ability to mea-
sure things such as response time,
throughput(CPU utilization)and to
capture system state information—
the big picture. “But,” he notes, “I
don’t think in-circuit emulation
technology offers anything in this
area.”

Rowe would get some argument
from Intel, but has the agreement of
most other software developers.
Intel’s 80386 and 80486 emulators
have two sets of synch lines each—
Isynch and Osynch (for in and out).
According to Barron, one can “at
least from the ICE standpoint, des-
ignate one emulator as master and
the other as slave by hooking the
Osynch of the master to the Isynch
of the slave.” The system may be
treating the processors differently,
but the ICEs are set up to see some
specific relationship of an event on
one processor triggered by an event
on another.

That might be of some use for two
or three processors where you're
looking for a relation between spe-
cific events, but when it comes to
trying to see the big picture on six
or eight processors, the whole idea
becomes too cumbersome. “Running
multiple emulators on multiple
boards doesn’t mean anything,” says
Precise’s James, “because you can’t
time-correlate them.” There’s no
system-wide time base. Emulation
can be used to verify timing rela-
tions on individual boards, which is
where today’s prudent designer will
try to group teams of tasks whose
interaction is time-critical anyway.

The push for more power is defi-
nitely a push for multiprocessing
and designers are certain to follow
the demands of users. There’s still
much to be done, however, to provide
tools giving designers full confi-
dence in optimized designs. Until
then, conservative practices are the
order of the day. But as multipro-
cessor-oriented analysis and debug-
ging tools become more widespread
and mature, designers’ confidence in
their designs should let them make
more efficient use of system re-
sources and become more competi-
tive. It’s all a matter of time in the
real-time world. |
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Designers look beyond DIPs
to meet application needs

While the DIP will
be in widespread
use for quite some
time, it's clear that
applications are
driving package
selection. Design-
ers are no longer
settling for the old
standbys.

Jon Gabay
Contributing Editor

It used to be that system
design decisions were based
on the best choice of standard
packages. As applications be-
came more demanding, dev-
ice manufacturers kept pace
with the needs of volume customers for cost-effective solutions. Engineering
managers with vision realized early that smaller is better. The IC industry
responded and made surface mount a reality with small outline (SO)
packages, SOIC (small-outline ICs with leads bent out) and SOJ (small-out-
line J-lead with leads bent in). These were standard parts whose package
sizes shrunk to accommodate surface mount leads. As such, they often
retained the same pin outs and shape of the DIP counterpart, but used less
space. This was a logical evolutionary step and was a comfortable transition
for most engineers.

The resulting shrink of pin spacing, from the standard 100 mils down
past 50 and now to about 25 mils spacing of SO devices, gave a boost to
designers working under space constraints as well as providing density
increases of 4x. Surface mount is commonly in use today and SO devices
are still being made, such as the Quarter-Sized Outline Package (QSOP)
from Quality Semiconductor, (Santa Clara, CA). These fast CMOS TTL logic
devices replace 20- and 24-pin SO devices, saving 75 percent in space over
other SOIC devices. The shorter size is useful in eliminating ground bounce
usually associated with Fast CMOS Technology (FCT) devices.

The quest for reduced size isn’t limited to just printed circuit board (PCB)
area. Package height is also important in many demanding applications.
Competing for present and near-term surface mount applications are three
package types: the LCCC, the PLCC, and the PQFP. The advantages of
these packages are higher pin counts than otherwise possible with DIP-
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IBM plans to use
these modules to

provide higher per-
formance desktop
RISC 6000 ma-
chines. The pack-
age is a joint ven-
ture between IBM
(Yorktown Heights,
NY), the Advance
Workstation Divi-
sion (Austin, TX)
and the YASU Tech-
nology Applica-
tions Lab (Tokyo,
Japan).
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and SO-type packages, high density,
reduced thicknesses, and good ther-
mal characteristics. A family of
cache RAMs from Micron Tech-
nology (Boise, ID), for example, pre-
sently boasts the smallest footprint
and lead spacing. These 52-pin
PQFP devices use 10-mil spacing,
resulting in a package with a 40
percent smaller footprint than a 53-
pin PLCC, the current industry
standard configuration for cache
RAMs.

While surface mount benefits are
numerous, the
pin grid array
(PGA) package is
still the most
widely used for
high-pin count
ASICs and stand-
ard parts. A 32-
bit processor, for
example, may
provide 32
address bits, 32
data bits, and
separate 32 bit
buses for cache
and global re-
sources. A PGA
package is the
most economical
package to ac-
commodate these
pins in a typical
manufacturing
environment.
This is especially
true since many times the micro-
processor must be socketed to give
circuit emulation and other debug
tools access to the system.

Presently, the PGA is the most
common, low-risk, through-hole
package in use. But it’s costly and it
takes up a lot of space. The ceramic
PGA package will continue to be a
feasible (but a cost-prohibitive pack-
age type) for designs both now and
in the future, especially in light of
PGA advancements, such as the low
profile 280-pin PGA that Seeq Tech-
nology (San Jose, CA) has intro-
duced. Designed for military appli-
cations, the EEPROM parts from
Seeq range from 16 to 256 kbits and
feature a low-profile package which
hermetically seals the die in an
aluminum ceramic package with a
gold-solder seal lid.

Designed to take high mechanical
shock and stress, the package is
being submitted to JEDEC and
many designers hope it will be
adapted by DESC specification
38510. The low height of .141 in.
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above the printed circuit board
(PCB) along with the small 12- x
1%-in. package reduces space con-
sumption 40 percent over an equiv-
alent DIP package.

Other PGA packages demon-
strated they can handle complex de-
signs while dissipating heat effec-
tively. Heatsinks for PGAs are
becoming more common, and even
Peltier effect device sockets are
available to cool chips down to 0°C.

Of course, at over $50/cooling
unit, this becomes expensive; but

The early C100 Clipper Module gave Fairchild (now Intergraph) a small, high-perform-
ance core processor to power its advanced workstations.

then again, this is an elaborate so-
lution. There are other workarounds
for heat absorption through proper
selection of heatsinks, either on top
of the package or embedded into the
package as a slug. In addition, mul-
tiple power and ground pins can act
as thermal transfer points to the
(usually) thick power and ground
plane traces.

But these solutions aren’t optimal
for all applications. First of all, heat
sinks are expensive and add another
step in the production cycle. Also,
heatsinks add a lot of volume to the
design which means those tight-fit-
ting circuit boards won’t stack as
originally intended. Many designers
are “pad limited” because there may
not be more space on the board to
add redundant power and ground
pins. So what’s the solution?

B Flat is where it's at

The PQFP is replacing the PGA in
many applications, but in the long
run, the PQFP may be in trouble.
This is primarily due to the limited

power dissipation capabilities of
the PQFP (around 1.2 W). What’s
more, 50-MHz operation is safe
with the PQFP, 80 MHz with a
little care, but above that, the
package has problems.

As aresult, the PQFP is currently
the industry workhorse, getting
more new designs than any other
type of package in use today. The 50-
and 25-mil surface-mount PQFP
achieves higher density, can have
more pins, and is much lower in cost
than a comparable PGA package.

One possible
successor is the
QFP package
made of other
materials. Alu-
minum QFP
packages con-
forming to the
JEDEC stand-
ard are starting
to, . roll eut.
While they still
may be a bit
more expensive
than plastic,
they offer good
heatsinking and
thermal dissipa-
tion. Vitesse
Technology (Ca-
marillo, CA)
offers the alum-
inum QFP for
its high-density
gallium-arsenide
arrays to overcome the thermal
problems that can crop up in 30,000-
to 50,000-gate designs.

The JEDEC package has advan-
tages over the Japanese EIAJ
standard, but the JEDEC package
has been slower to emerge. Most
engineers feel the JEDEC package
is superior and will win out in the
long run for two reasons. First, the
JEDEC package has alignment
bumpers, making it easier to
manipulate them in auto insertion
machines. Secondly, pin straight-
ening is a problem with the Ja-
panese packages. Without bumpers,
QFP surface-mount devices move
around in tubes so much that the
finely-spaced leads get bent out of
shape and are difficult to
straighten, putting a crimp in the
manufacturing process. The
bumpered JEDEC packages, on the
other hand, live in tubes without
developing deformed pins.

Regardless of the status of
flatpack surface-mount packages,
I/O signal density is reaching its
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limits. Most feel that 208-pin QFPs
can only go to about 256 pins in the
future before the QFP tops out. It’s
only feasible to bring I/O pad pitch
down to a point before physical limi-
tations come into play. While most
common is 7-mil pad pitch, 4 or 5 mil
is about the state-of-the-art and

Althoughnot available to the general
public (yet), the groundwork has pro-
ven successful for future fabrication of
very dense ICs.

In a collaborative effort between
Motorola and TRW, the .5p CPUAX
SuperChip has successfully been
fabricated and tested for military

Y

This five-chip mod-
ule from Ross
Technology (sub-
sidiary of Cypress)
houses a Sparc
CPU, a floating-
point unit, a cache
controller/memory
management unit,
and two cache
SRAM:s.

AT

what’s feasible before substrate
bonding techniques make this un-
reliable. Since the pads can’t get
any smaller on the substrate itself,
what’s the next step? One answer
is to make the substrate larger.
Another is to use tape-automated
bonding (TAB) to allow smaller
interconnects.

The idea of making the die larger
isn’t new. Using an entire wafer per-
mits many more I/O than possible
with a single die, and, ideally, per-
mits systems on silicon to take place.
It was tried quite vigorously by
Waferscale Integration (Fremont,
CA) several years ago. The real
problem still is reliability and man-
ufacturability. While economically
feasible wafer-scale ASICs never
came to fruition, some fallout from
the attempts has contributed to the
present state-of-the-art.

While advances have been made
that let redundant circuitry struc-
tures exist within the wafer, most
feel a trade-off is still too costly to
justify wafer scale integration un-
less it’s absolutely necessary. One
good example of redundancy ap-
pears in a chip manufactured by
Motorola (Austin, TX) and TRW (La
Jolla, CA) for military applications.
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applications. Containing 4 x 10° dis-
crete devices, the SuperChip can
perform 200 MFlops (32-bit). The
air-cooled 17-W CPUAX measures
only 2.1 in.%, and weighs only 1.5 oz.

Although quite an accomplish-
ment, this phase 2 VHSIC success is
only the start. The design team
plans to build chips 150x as dense
as the DOD continues to help push
the state-of-the-art, which will even-
tually manifest itself as commer-
cially available technology.

B The bond issue

While the ability to make larger and
more sophisticated die is evolving,
so too has the ability to mount die
onto a substrate and into a package.
A technique that has slowly been
gaining steam is tape automated
bonding (TAB) which promises
higher densities and pin-counts.
“TAB is like a mechanical ampli-
fier,” states Jerry Homstad, vice-
president of design engineering at
Gould AMI (Pocatello, ID). TAB uses
a flexible interconnect film which
resembles a 35-mm slide. The PCB
on the film bonds to the die via
bumps. The gold interconnect is
simultaneously connected with the
package. As as result, the TAB-

bonded ICs can contain more I/O
signals, store-and-ship on a spool,
and adapt to automated production
facilities.

“Unfortunately, TAB is only avail-
able to those who have deep pock-
ets,” continues Homstad. “The
smaller IC companies can’t afford to
invest in TAB, at least not until the
price comes down.” Regardless, TAB
is catching on and it will be the
standard as far as high-density 1C’s
are concerned. “By the mid 90’s, we
should see packages with 1,000 pins
or more which are not quite possible
with today’s level of technology,”
says Bob Bailey, ASIC product line
director at AT&T Microelectronics
(Allentown, PA).

Nevertheless, standard parts
which must be small and heat wor-
thy are breaking new ground. For
example, Mitsubishi (Sunnyvale,

While advances have
been made that let
redundant circuitry
structures exist within
the wafer, most feel a
trade-off is still too
costly to justify wafer
scale integration
unless it's absolutely
necessary.

CA) offers TAB-bonded PGA and
QFP devices which support the com-
pany’s .8t CMOS process. Designed
for frequencies up to 100 MHz, the
packages use wire-bonding tech-
nology to achieve pin counts of about
300. More than 350 pins can be
achieved using TAB bonding which
takes advantage of very-fine lead
pitch in a small footprint. The .25-
mm external lead pitch can stack
576 pins in a 40 x 40-mm package
and dissipate up to 3 W without a
heatsink. Using a heatsink, the
package can dissipate 22 W.

Of interest is the fact that TAB
can be used in conjunction with
other high-density packaging
schemes to help make an ultimately
high-density package with a re-
duced overall pin count. This is
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what we are seeing with the cavity
and multichip modules (MCMs).

I vicms

While ASICs helped put PCBs and
card cages on a single chip, this is
often not enough. Today, core proces-
sors, peripheral functions, mixed
analog and digital, memory, power
functions, and even interconnect
must be integrated in the tightest
possible space.

ASIC vendors are striving to
make this possible, but are still
limited by real world trade-offs and
constraints. The chip areas are still

others have had to pioneer many of
the technologies to deliver a system
in its most compact, rugged, and
reliable form. In the nose-cone of a
modern anti-ballistic missile, for ex-
ample, it’s obviously infeasible to
put a card cage. Instead, a circular
5-in. ceramic MCM controls the tar-
get acquisition, tracking, naviga-
tion, inertial response and guidance,
as well 