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perfgrmance.

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

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

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

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

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

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

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

ourtesy of Seagate Technology

compatible products, call Ciprico, the
industry leader in technology, tech-
nical support, customer service and
respondability at 1-800-SCSI-NOW
(1-800-727-4669). European custom-
ers call our United Kingdom office,
(0703) 330 4083.

CIPRICO

2955 Xenium Lane
Plymouth, MN 55441

CIPRICO LISTENS. AND RESPONDS.
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10-Layer
VME Bac plae

Connector-
Side, Pads Only

Signal Plane A

Ground Plane

Vcc Plane

Signal Plane B

Signal Plane C

Ground Plane

Vcc Plane

Signal Plane D

Solder-Side, Pads Only

There’s Logic To Every Layer!

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

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

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

There's more logic on the out-

end slots of the J1 and every slot
of the J2. Ground pins in between
J2 slots to provide /0 cabling
with interstitial grounds. And
much more.

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

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

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

© Copyright 1990, Electronic Solutions

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

lmmedlaIGIY-

ZER

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

N Electronic
Solutions

UNIT OF ZERO CORPORATION

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

Call Toll Free: (800) 854-7086

In Calif.: (800) 772-7086
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Buya
— MICE-111-80C186
...... ST DEVELOPER’S KIT

BEFORE
DECEMBER 31,
AND SAVE AN
ADDITIONAL

$1995

with a FREE hyperSOURCE-186
high level interface!

That's right. In one package, you get a comprehensive .
hardware /software debug solution for your embedded micro-
processor applications. You don’t need to buy those “optional” e
close the holes in your development path. All you need is the compi
your choice. _

And the savings are not limited to one processor. Check our prices for
emulation support for 286, 386, 3865X, 486, 4865X ™, AM386, AM3865X™
68000/10/20/30, 68EC020/30, and 68302™ microprocessors and see if those don £
surprise you, too.

Combine feature-rich, real-time emulation, fully-integrated high level language A
interfaces, and a full-time technical support team with applications experience in
targets ranging from aerospace to ultrasound, and it’s no surprise that Microtek has
over 26,000 emulator installations worldwide.

Save money. Save time. Call MICROTEK today at 1-800-886-7333, ext. 1.

MICROTEK

The Leader in Development Systems Technology ™

MICROTEK INTERNATIONAL, INC. Development Systems Division
3300 N.W. 211th Terrace, Hillsboro, OR 97124 e (503) 645-7333 * Fax (503) 629-8460

Microtek, MICE-I-80C186, hyperSOURCE and “The Leader...” are trademarks of Microfek International, Inc. 80C186, 286, 386, 3865X, 486, 4865X, ICE, ICE-186 and OMF are trademarks of Intel Corp. ES-1800 is a frademark of Applied
Microsystems, Inc. AM386 and AM386SX are trademarks of Advanced Micro Devices, Inc. 68000/10/20/30, 68EC020/30 and 68302 are trademarks of Motorola Corp.
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SoftSeret - Program Edtor
ww Block Token Help

Sl tBereh - Lﬁ-— et
File Edit Buffer Makefile Actions Settings Help
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HP SoftBench: A tool integration framework Cadre Teamwork: A family of
and a program construction toolset. tools that implement system analysis and

software design methodologies.

Best CA

_HP Branch Validator: Provides accurate branch
information quickly and easily, reducing software
test time while increasing confidence.
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Interleaf Technical Publishing Software: A McCabe Test Thols: An automated software
documentation software and management system testing and reverse engineering application.
that features integrated text and graphics.

© 1991 Hewlett-Packarc
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Verilog LOGISCOPE: Saber-C: A set of integrated tools for development, CaseWare® AMPLIFY® CONTROL:
Automated testing of source testing, maintaining and debugging C programs. A graphic development environment
code analysis for reverse and configuration management system based

engineering. upon an open architecture.
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Apollo DSEE: Offers unequaled software
development support and configuration
management for complex, team-oriented projects.
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Softool Corporation CCC: Frame FrameMaker": Easy-to-use text, IDE Software Through Pictures®: Integrated tools
A complete, automated solution graphics, and layout tools for documentation. Jor improving software quality that emphasize
Jor change control and systems analysis and software design.
configuration management.
How can you make sure that your soft-  services. And you can integrate your investment, lowering your develop-
ware release dates don’t slip? That own or third-party tools into SoftBench.  ment costs and improving your time
Worta « » dice, AT . v - 2 § " ) arpl
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MOSLUP-LO-Uale 0015 program. Together, we offer a broad 1-800-637-7740, Ext. 2203. We'll
Hewlett-Packard’s SoftBench, selection of development tools. They show you the best CASE scenario in

that’s how. help automate the specification, design, the industry.
. : : ¥
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SoftBench is a tool integration plat- m?l.)kt"‘“_n“l‘t)""?’ ‘?*",’F‘f#‘”g and

form, with its own toolset. It provides nailenance processes.

a common user interface, tool commu-  This streamlines your entire CASE (ﬁp' HEWLETT

nication and distributed computing environment, while protecting your PACKARD
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Why Settle for 72
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- . You’ve chosen the
S A ’040 because you
need maximum per-
formance in your VME
system. But look care-
fully, because other
Single Board
Computers may

_ v give you only half of
----- e : 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%.

san
1

e

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.



040 Board?

Compare our Specs.

Synergy is superior across the board!

MBytes/sec

VME
Transfers
VME®64 doubles
bus performance
to 66 MB/s —and
the SV430 is the
only '040 board
that has it. But
we don’t need
VME®64 to win
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/0
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. I.
DRAM measurements shown are with parity.
VMEDbus 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

S

MByles/sec

Write :;l DRAM
e 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

our '020 and

030 Only

the "030 level, and Motorola offers “upward
migration” —a polite phrase that means rewrit-
ing your code.

CIRCLE NO. 5

Wait States

'030 SBCs. Force offers compatibility only from

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.

Read: 1

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

you one.

JSYNERGY

microsystems
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IBM chooses Valid
as EDA supplier

After a year and a half of evaluat-
ing design tools from leading EDA
vendors, IBM (Armonk, NY) has
awarded Valid Logic Systems (San
Jose, CA) a three-year, multimill-
ion-dollar contract to supply IBM’s
worldwide development labs with
design tools. While neither com-
pany would comment on the exact
dollar amount of the contract at
press time, a Valid spokesman con-
firmed it exceeded a $25 million
deal Valid recently inked with
SGS-Thomson Microelectronics
(Phoenix, AZ).

The award is significant be-
cause it represents the first time
IBM has made a corporate-wide
commitment to a third-party EDA
tool suite. IBM confirmed it will
continue to develop in-house tools,
as well as purchase point solutions
from other vendors, but will use
Valid’s suite for design capture,
simulation, PCB layout, and
framework management.

The main competition for the
contract came from Mentor
Graphics (Wilsonville, OR) and Ca-
dence Design Systems (San Jose,
CA). Mentor lost out because its
tools didn’t run on IBM’s RS/6000,
while Cadence was passed by be-
cause it didn’t have a fully inte-
grated PCB design system.

—Miike Donlin

Mighty Mentor slips a bit

After two quarters of losses, Men-
tor Graphics (Wilsonville, OR) has
announced the first layoff in its 10-
year history—a move that affects
about 400 employees, or 15 per-
cent of Mentor’s workforce. In ad-
dition to abandoning its efforts in
CASE, mechanical CAD and docu-
mentation services, Mentor also
trimmed its European sales force
and sold its hardware service busi-
ness to Hewlett Packard (Palo
Alto, CA).

Though analysts blame Men-
tor’s woes on the recession and
failure to deliver its Falcon 8.0
software on schedule, a deeper
cause may be Mentor’s transition
from a turnkey total EDA supplier

to a vendor with focused tech-
nology solutions. The days of being
all things to all people are ending
in the EDA marketplace, as sup-
pliers like Mentor and Valid Logic
Systems (San Jose, CA) shed the
expensive yolk of proprietary hard-
ware constraints and move on to
roles as software suppliers.

—Mlike Donlin

RISC, Take 1

Don’t refer to Texas Instru-
ments’ (Dallas, TX) Sparc chip as
“Viking” from now on. TI has offi-
cially named the device “Super-
Sparc.” With the christening came
news that there’s not just one
chip, but two. A highly integrated
3.1-million-transistor BiCMOS
Sparc CPU will be complemented
by a second-level cache controller.
The CPU, housed in a 293-pin
PGA, will contain a superscalar in-
teger unit (IU), floating-point unit,
and the largest caches yet to be
placed on a single chip—a 20-
kbyte instruction cache and a 16-
kbyte data cache. The superscalar
IU features two ALUs and can per-
form 64-bit loads and stores. The
processor will be capable of four in-
struction/cycle fetch and three in-
struction/cycle issue and execu-
tion. The optional 369-pin PGA
cache controller sports fully inte-
grated on-chip cache tags and sup-
ports 1 Mbyte of direct-mapped
cache. “Tape out” of the devices
has already occurred, according to
John Hughes, TT’'s manager of
open systems. —Dave Wilson

RISC, Take 2

Coincidental with TT’'s RISC news
come more details on the R4000
RISC processor from MIPS Com-
puter Systems (Sunnyvale, CA).
The R4000 will come in three ver-
sions—the PC, SC and MP each
aimed at different price/perfor-
mance points. An IU, MMU, FPU,
primary cache with primary cache
| controller, as well as a secondary
cache controller can all be found
on the R4000. Standard RAM is
‘ used for secondary cache off-chip.

Although the processor die may be
the same in all three versions,
each version will be unique. The
first version, the PC, is a small,
low-cost 179-pin PGA package
that has no support for secondary
cache. Performance will be 40
Specmarks at 50 MHz. Packaged
in a 447-pin package, the SC will
be available as a PGA. With a
small 1-Mbyte secondary cache, de-
signers should realize 60
Specmarks, according to MIPS.
The R4000 MP, housed in the
same size package as the SC, will
support a secondary cache in addi-
tion to multiprocessing.

—Dave Wilson

Companies form
mixed-signal merger

In an effort to boost their analog
and mixed-signal capability, Cir-
rus Logic (Milpitas, CA) has
penned an agreement with Crystal
Semiconductor (Austin, TX).
Under the agreement, Crystal
Semiconductor, a manufacturer of
advanced analog circuits for audio,
communications and data acquisi-
tion applications, will become a
wholly-owned subsidiary of Cirrus
Logic. The two companies plan to
work on projects that integrate
Crystal’s analog technology into
Cirrus Logic’s digital controller de-
vices. A data communications IC,
jointly developed by both compa-
nies, is already in the works, and
will be announced next month.
For Cirrus Logic, known mostly
for integrating digital functions for
mass-storage and graphics chips,
the acquisition of Crystal lets it ac-
celerate the addition of analog
functions on its digital chips. Last
year, Cirrus began developing its
own limited in-house analog capa-
bility, which let it make a graphics
controller chip with a RAMDAC
on-chip. With Crystal’s technology
in its portfolio, Cirrus should be
able to make a quantum leap in
analog and mixed-signal integra-
tion, instead of moving in the step-
by-step way it’s done in the past.
—Jeffrey Child

Continued on page 10
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IKOS
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

IKOS, Tue CHoice FOR SysTem LeveL VERIFICATION
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Continued from page 8

Process could lower
fine-line PCB costs

Velie Circuit (Costa Mesa, CA) is
claiming a breakthrough in manu-
facturing technology that could
have an impact on the cost of fine-
line printed circuit boards. Called
Optipad, the technique provides a
new way to regulate the size and
uniformity of solder pads on PCBs.
Like a drop of water on a hard
surface, solder pads vary in size and
shape, making the application of
solder very difficult. In contrast, Op-
tipad creates solder pads that are
flat and uniform in height, width
and thickness, with no run-off into
the line spaces between conductors.
The process could greatly reducing
assembly costs by reducing the
need for rework after assembly
and eliminating the need for
solder paste. —Jeffrey Child

IC inventor protests
patent violations

At a recent Tech-Trends, Texas
Instrument’s annual technology
conference in Dallas TX, Jack
Kilby, inventor of the IC, com-
mented on the lawsuit filed by TI
against Fujitsu. Filed three
months ago in Tokyo, Japan, the
lawsuit specifically alleges that
Fujitsu’s production of DRAM’s in-
fringes TT’s patent.

Referring to the number of
times his invention is repeated on
a typical circuit, Kilby quipped,
“We looked at the Fujitsu 1-Mbit
DRAM and we estimate that it in-
fringed the patent somewhere be-
tween 1 million and 1.5 million
times.” Would a jury use the same
approach as memory vendors and
base an award on cents/bit?

—Jeffrey Child

IBM farms out graphics
chip production

IBM (Armonk, NY) must be expect-
ing extreme demand for systems

using its XGA graphics technology.
Billed as a follow-on to its very

successful and widely imitated
VGA standard, IBM’s latest effort
tries to leapfrog the stalled 8514/A
technology, the original successor,
to VGA with 1024x768, 256-color
graphics. Inmos/SGS Thompson
(Bristol, UK) has announced it
will be manufacturing the XGA
chip under license from IBM. Ap-
parently, production is only for
IBM’s internal consumption as
Inmos/SGS is to produce a version
of the chip for the Micro Channel
architecture only.

Whatever the arrangements,
the widely ballyhooed an-
nouncement may not signal more
than an interesting business de-
parture for IBM—having silicon of
its own design manufactured by a
third-party for internal consump-
tion. Software standards such as
X-Windows and Microsoft Win-
dows have broken free of hard-
ware standards for graphical user
interfaces (GUIs). Silicon that can
run these standards efficiently
will find acceptance regardless of
some internal register specifica-
tion, so XGA as such can never
hope to dominate designers’ con-
siderations the way VGA did.

—Tom Williams

ASIC vendor eases FPGA-
to-gate array migration

In a move to capture PLD and
FPGA designers who want to mi-
grate to gate arrays—but don’t
have the know-how to do so—gate
array vendor S-MOS Systems
(San Jose, CA) has announced
that it will resell the ViewLogic
Systems (Marlboro, MA) Retarge-
ter FPGA-optimization software. S-
MOS, thus, becomes the first gate
array vendor to join ViewLogic’s
Silicon Design Alliance partner-
ship program for the purpose of
giving its users a path for migrat-
ing from PLD- and FPGA-based
designs to gate arrays. ViewLogic’s
initial eight partners—Actel, AT&T,
Gould AMI, Intel, National Semi-
conductor, Plessey, Plus Logic, and
Xilinx—joined the Silicon Design Al-
liance to provide their customers
with ViewLogic’s schematic cap-
ture and simulation tools.
Through the library-generating

tool that’s an integral part of both
the Retargeter and ViewLogic’s
VHDL Designer, S-MOS users will
now be able to create synthesis li-
braries when they wish to explore
speed and area improvements.The
library-generating tool extracts
logic functions from simulation data
to create the synthesis library
elements.

S-MOS users will be able to do
technology remapping, translate
from one technology to another or
implement a design in an FPGA
as a prototyping step in the design
process. —Barbara Tuck

Windows easing data
exchange for control
applications

Microsoft Windows is proving to
be a big help for users wishing to
design control applications requir-
ing easy transfer of data between
programs. Windows’ dynamic
data exchange (DDE) facility pro-
vides a ready-made communica-
tion protocol. Originally conceived
for office applications, DDE is find-
ing increasing acceptance in the in-
dustrial world. Radisys (Beaver-
ton, OR) and Xycom (Saline, MI)
are two suppliers of PC-compatible
VME board-level computers that
support DDE and Windows for im-
plementing control applications.
Xycom has implemented a DDE
server that contains knowledge of
the company’s own board products
to ease set-up. Using DDE and
Windows along with real-time con-
trol programs, users can set up
system configurations and user in-
terfaces without detailed program-
ming knowledge. A Windows-based
package from Wonderware (Irvine,
CA) even lets users draw repre-
sentations of a plant and link data
to display status. Bob Patterson,
marketing manager for Radisys,
predicts that the usefulness of
Windows for industrial control will
grow even greater when Microsoft
finishes work on its object linking
environment (OLE) which will
allow data exchange in an object-
oriented environment where users
can encapsulate certain ways of
automatically processing the in-
coming data. —Tom Williams
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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

3 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

win!

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-1-45608 (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
Tel: (603)595-2400
Fax: (603) 595-4343

Tel: +61-2-484-6314
Fax: +61-2-875-1665
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When it comes to CMOS EIA-232 driver/receiver options,
we’te more than just a lot of talk.

MC145406 3X3 +5, 12V 16

MC145407 3X3 +5V 20
MC145403 3X5 +5,£12V 20
MC145404 4%4 +5,£12V 20
MC145405 5X3 +5,£12V 20
It's no wonder we're MC145403 X 45212V 21 For more information,
proud of our EIA-232 MC145705* 2X3 +5V v 20 call 1-800-521-6274,

: . MC145706* 3X2 45V y 20 e
interface family. or mail in the
MC145707* 3X3 45V Y 24
Ever since we created "Samples avaiable now. coupon below
Production estimated 4Q91.

the industry-standard MC145406 single-chip to receive your Free Interface Sample Kit.

driver/receiver, people have been hooking up with our We'll show you the interface family everyone’s plugging.

rapidly-growing family of interface products. e e s e — — q
FREE SAMPLE KIT! ror sample parts and more information, |

Today, we’re introducing even more innovative return this coupon to:

Motorola, Inc.
devices to accommodate emerging applications. P.0. Box 1466
Austin, Texas 78767 CD 10/91

A variety of CMOS driver/receiver combinations are Application Requirements

|
|
|
|
|
Name |
|
|
|
|
|
|

available with features like single power supply, low- Title
. Company.
power standby mode, and the latest in surface mount Ao
3 ) o City
packaging. Now there’s no easier way to make a e Zip
. Pl F:
connection. T 0 i T AT i I T y

@ MOTOROLA

© 1991 Motorola, Inc. (@);md Motorola are registered trademarks of Motorola, Inc.



§ EDITORIAL

Rather than fight-
ing with each other,
Intel and AMD
should be looking
to where the real
threats lie to their
prosperity.

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

Necessary evils

N ot only do I not like big business, big government, big sports
and big entertainment—I don’t like lawyers, big or little. Lawyers
are to be avoided at all costs, something like dentists, undertakers
or traffic cops. Like these, the best that can be said for lawyers is
they’re necessary evils. Even more so today because lawyers seem
more interested in stirring things up than in settling things down.
(Good thing we don’t count lawyers among Computer Design’s
readers.) It may not be lawyers stirring things up at Intel and
AMD, but the results are the same—two major players in the
semiconductor industry are engaging in internecine warfare,
which in the long run will do neither of them much good.

Intel and Microsoft have had a lock on the personal computer
world since the PC revolution began. But both the 80X86 architec-
ture and MS-DOS are running out of steam—Intel’s trying to fend
off inroads by RISC processors and Microsoft’s doing the same
with the Unix threat. While Microsoft is looking beyond MS-DOS
to multimedia for its future prosperity, Intel wants to milk the
80X86 and keep the revenue stream flowing as long as possible.
And why not? It was inevitable that as PCs proliferated, the
stakes would get higher and clones would also proliferate. AMD
was first with the AM386, Chips and Technologies is introducing
its Super386 this month and another clone (actually a superscalar
386 emulator) from a startup called Meridian Semiconductor may
soon be with us.

The merits of AMD’s claims against Intel—its right to use Intel
microcode, whether or not Intel broke its agreement with AMD to
transfer 386 technology, AMD’s right to use the “386” moniker on
its clone, and whether or not Intel has engaged in monopolistic
and anticompetitive trade practices—could, and will be, debated
ad nauseam. Some of these claims have already been settled in
AMD’s favor, and maybe that’s gotten every lawyer’s blood up.
This business about monopolistic practices and anticompetitive-
ness are another matter and a bit foolish, if not folly.

AMD and Intel should be settling their differences facing each
other, not facing a judge, squabbling over monopolistic practices.
Why Intel never struck a deal with AMD (or stuck to the one that
AMD says it did strike) to second source all of the 80X87 family is
incomprehensible. Of course, such a deal could easily be viewed as
anticompetitive and maybe Intel and AMD would have found
themselves fighting other challengers. But anticompetitive prac-
tices are nothing new to the electronics business and the Japanese
achieved their dominance of the consumer electronics business in
just that way. Rather than fighting with each other, Intel and
AMD should be looking to where the real threats lie to their pros-
perity.
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“THEY LAUGHED WHEN WE PLUGGED
APCINOUR VME SYSTEM...

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

is unmatched.

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

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

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

enough power to

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

sent memos. ‘The PC

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

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

is going

places. Over

40 million are

in use; 4 million

in industrial
environments.
Another 1.4 million
are expected on the plant
floor this year. From
the moment we plugged in a
RadiSys Embedded PC, we
understood why. Software

for PCs is abundant and
inexpensive. We had two dozen
software houses fiercely competing

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

e WINDOWS OF OFpORTUNITY
O N N EpoeD CS.

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

The Inside Advantage

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

(503) 690-1229

Fax (503) 690-1228

Copyright ©1990 RadiSys Corporation, Inc. All rights reserved. EPC is a registered trademark and RadiSys is a trademark of RadiSys Corporation. Windows 3.0 is a trademark
of Microsoft Corporation. OS/2 is a trademark of International Business Machines Corporation. UNIX is a registered trademark of AT&T. VRTX is a registered trademark of
Ready Systems, Inc. 386 and 486 are trademarks of Intel Corporation
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Looks like you could use our new

Let’s face it. When you
pick a new microprocessor  Applied Microsystems has

Not to worry. Because

that takes perfor-
mance to new

heights, it's only

everything you

need to develop
your embedded

natural to system now. So
wonder what B i s A

[ Cl 1
Support YOU’H have. development system for tbe?%CA mzfgpmc&or.

you'll be up and running
to meet tight schedules.
Intel supports us
supporting you.

They asked us to back
their robust 1960” CA
microprocessor with a high

©1991 Applied Microsystems Corporation, P.O. Box 97002, Redmond, WA 98073-9702 USA. All rights reserved. AMC-37. Other names indicated by ™ and ®are registered trademarks of their respective holders.



1960 CA development system.

performance development
system that’s built to go.
So we did.

Which means you get
our fully tested EL 3200
emulator, complete with
power features such as
40 MHz clock speed.

Advanced trace and event.
And up to 4 MB of overlay
memory, all at RISC speeds.
And all with fully
integrated software backed
by Intel; including a highly-
optimized compiler,

application articles.

It's exactly the kind of
development support
you'd expect from a
company that’s installed
over 15,000 development
systems worldwide for 16-

assembler, disassembler and 32-bit designs.
and source-level debugger.  Before your bough
What's more, our breaks, call us.
system is cofmpletely We'd like to
networked for
setups. And has | goca  eg0a00z0 i960 CA develop-
awindowed | g o | Lo
mnterrace ggé%g//;? g3230/08/10 plus 2 gUide on
common to all 8086/88 28001 sizing up a
i ].EL FYSICE, ot development
making it-puch systems company.
easier to learn and use. Just call 1-800-343-3659
Thls should .have YOUr (i "Washington,
design team flying. 206-882-2000).
Our roots are in We can help.
embedded deSIgn. No matter
As a matter of fact, what your
supporting your develop-  design team
ment business is our only  is up to.
business.
Which means you get
the most dedicated
technical expertise in the [“Imm
business. Like timely :
phone support from our App"ed
own application engineers. Mlcrosys_tems
Complete installation and ~ Corporation

systems training. And free

Where it all comes together.

For the name of your nearest distributor in Europe, call 44-(0)-296-625462. Europe Fax 44-296-623460. Or contact Applied Microsystems Corporation, Ltd., AMC House, South Street, Wendover, Aylesbury, Bucks,
HP22 GEP, United Kingdom. In Japan, call 03-493-0770. Japan Fax 03-493-7270. Or contact Applied Microsystems Japan, Ltd., Nihon Seimei, Nishi-Gotanda Building, 7-24-5 Nishi-Gotanda, Shinagawa-KU, Tokyo T141, Japan.
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' REFLECTIONS Op QUALITY,

1.65 GB in a 5.25.inch Form Fa

Available Now Is the New Hitachi
DK’516C-16 Winchesler.

L —— | : To back-up the famous Hitach; quality, the D
e Libkbbbbiid] [ " A series drives are offered with 5 | 50,000 hour
= T ‘m 3 e MTBF and 4 5-year warranty.

Edge-[o-Edgc Performance
The DK516C-16 uses Hitachi's advanced prop
€tary technology ¢, deliver 1.65 G of Capacity
and a fast 13 5 S average access time,
lts SCSI interface Provides 4 Mmaximum dagg
transfer rate of 5.() Mbytes/sec (smchronoUS), wit
a 256 Kbyte data buffer anq read look-ghead cach
Or, if you have an ESDI application, look into
Hitachi’s new ] 54 GBDK516-15 witha 14 mg
average seek time andl 4 2. 75 MBfsec data transfer rag

Edge-to—Edge Quality
Choose the DK516 and you get 3 drive backed by
the quality and reliability of Hitachi—a $44 billion

Olc | |9SZPISNIH |

st o

DK516, from Hitachj.
¥333333925 N I}« : For more information about the DK516, or
halaist ol d 4 e : U any Hitachi djsk drive, call 1—800~HITACHI.

Hitachi America, [ ¢d.
Computer Division, MS500
Hitachi Plaz,

2000 Sierra Point Parkway
Brisbane, ca 94005-1819

@ HITACH)

Our Standards Set Standards

s

452575-5F2

........

- - Ny P
: = Sjomll e “NET_ 2
e <} s
| ding Edge of Capaci
See us at COMDEX FALL, Booth #1616 Authorized Distributors-

CONSAN 61 2-949.0053 GENTRY ASSO(¢ IATES R SQUARED 800-777-3478 SIGNAL 800-228-878] SPECIALIZED SYSTEMS

IA,IL, IN, Ks, Ky ML MN, MO, ND 80()_377_2225 AL D.C, FL (AZ, CA, co, NM, OR, UT, WA, wy) (CT, MA ME, NH RL VT ﬂfL,Hf\'OLUUY8(\)-688—8993

NE, OH, Pittsburgh. pA SD, W) GA LA, MD, Ms, NC, ¢ IN, VA)

AR, LA, OK, TX)
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ISA: 286 386SX 386DX

| H
For lndus Pmcesso
Trenton Reliability
Trenton Support
Trenton Selection

Trenton Performance

Trenton Experience
For Today . . .

For Information Call . .. wminas |
(404) 3816031 o swimas v, 5T 1w
Fax: (404) 381-0048 Duluth, GA 30136

For Tomorrow

quality OST

Mddwtéezlsmlﬁqm
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PLD SOFTWARE WITH
LOGIC REDUCTION, PARTITIONING,
SIMULATION AND AUTOMATIC
DEVICE SELECTION.

LOGECRAL

DEVICES, INC.
1201 NW 65th Place, Ft. Lauderdale, FL 33309 305-974-0967

800-331-7766
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CALENDAR

October 7 - 9

Connectors and Interconnections
Technology Symposium

Sheraton Harbor Island Hotel, San Diego, CA. £
The 24th Annual Connectors and Interconnec- [gsAtotcod
tions Technology Symposium sponsored by the

International Institute of Connector and Interconnection Tech-
nology will feature over 50 technical paper presentations,
seven tutorials (including a special session by a DESC repre-
sentative), special forums and guest speakers, and a trade
show including major connector industry manufacturers and
distributors. Information: Kathy Billa, IICIT Headquarters,
104 Wilmot Rd, Suite 201, Deerfield, IL 60015, (708) 940-8800.

Circle 366

October 21 - 25
COMDEX/Fall "91

Las Vegas, NV. The 13th international fall trade
show for computer distribution professionals
has been expanded into three programs: the
main conference program, the network computing conference
and the multimedia conference. The main conference will
feature discussions about the industry in transition, market-
ing, new technology, pen-based computing, resellers and ven-
dors coping with changes in distribution channels, applications
software, multimedia applications and systems and portable
computing. The network computing conference features more
than 25 detailed technical sessions about the fundamentals,
applications, design, and the managing and planning of net-
work computing. Also, this series will coincide with a network
computing exhibition. The multimedia conference features
sessions about the evolution of multimedia, its applications,
software and hardware. Information: The Interface Group, 300
First Ave, Needham, MA 02194-2722, (617) 449-6600, fax
(617) 444-0165. Circle 367
October 26 - 30

International Test Conference 1991

Opryland Hotel, Nashville, TN. The 22nd Inter-

national Test Conference offers technical pro- m
grams and exhibits of test-related hardware and

software. A three-day technical program reflects the theme:
“Test: Faster, Better, Sooner.” This program consists of a
plenary session, 40 formal paper sessions, a poster session and
panel sessions. Papers and posters will cover numerous as-
pects of test from chip through system level and present
innovative ways to solve today’s design and test problems. The
test week is rounded out by two days of tutorials that explain
or expand on test topics presented in the technical sessions.
Information: International Test Conference, 514 Pleasant Val-
ley Blvd, Suite 3, Altoona, PA 16602, (814) 941-4666, fax (814)
941-4668. Circle 368

October 30 - November 1

Analog & Mixed-Signal Conference
Santa Clara Marriott, Santa Clara, CA. The An- = —
alog & Mixed-Signal Conference is dedicatedto = >=—
the unique needs of mixed-signal design. Over
50 lectures and workshops will focus on subjects including
transmission line effects in high-speed design; mixed ana-




MAXELL. VERY BIG IN
OPTICAL DISK TECHNOLOGY.

Long recognized around the
world as the leader in data
storage, Maxell expertise
in optical disk technology
should come as no surprise.

In our full family of optical
disk products — from 12" and
5%" WORM to 5%" and 3.5"”
Rewriteable — it’s an expert-
ise that’s led to low raw bit
error rates, providing faster,
more efficient performance.

The same expertise, backed
by a state-of-the-art R&D
facility, has fostered the

CIRCLE NO. 16

development of such innova-
tions as on-land recording
methods for a higher carrier
to noise ratio, translating
into cleaner, sharper images.
And to a new 12” WORM
disk offering 7 gigabytes

of storage.

What'’s ahead? New ideas,
of course. And close and
continuousinvolvement with
major drive manufacturers.

Because Maxell is fully
involved and truly committed
to optical disk technology.




CALENDAR

log/digital design; modeling, simulation and test; and much
more. Information: Angela Hoyte, Miller-Freeman, PO Box
7843, San Francisco, CA 94120-7843, (415) 905-2630, fax (415)
905-2630. Circle 369

November 5 - 8

SMTCON West

San Diego Convention Center, San

Diego, CA. The Surface Mount SW@@@"EST

Technology Conference and Exposition is Southern

California’s only dedicated SMT event. The conference will

feature workshops, technical sessions and courses on SMT,

inspection and test, design and assembly, electronic packag-

ing, quality control, tape automated bonding, applied electron-

ics cooling, SMT manufacturing operations enhancement, and

more. Information: IC Management, 900 N Franklin St, Suite

700, Chicago, IL 60610, (312) 944-3434, fax (312) 944-5289.
Circle 370

November 19 - 21

WESCON

Moscone Convention Center, San Francisco,

CA. More than 45,000 are expected to attend the

40th annual WESCON conference and exhibi-

tion. Exhibits, technical sessions, short courses, and several

special events will be featured during the three-day confer-

ence. There will be sessions on design, test and production
engineering focusing on semi-conductors, EDA tools and
board-level components; test and measurement sessions; and
manufacturing sessions on materials and supplies. There will
be a special conference on exploring business opportunities in
Eastern Europe. Information: Electronic Conventions Man-
agement, 8110 Airport Blvd, Los Angeles, CA 90045, (800)
877-2668, fax (213) 641-5117. Circle 371
November 19 - 21

AFCEA Hawaii

Sheraton Waikiki Hotel, Honolulu, Hawaii. The
sixth annual AFCEA Pacific international de-
fense electronics conference and exhibition pro-
vides an opportunity for discussions between the military and
the industry leaders from the United States and the Pacific
region. Information: Beth Blose, Spargo & Associates, 4400
Fair Lakes Court, Fairfax, VA 22033, (703) 361-6200 or (800)
336-4583, fax (703) 8189177. Circle 372

Would you like your event listed here?

Computer Design can include a calendar announcement for your
upcoming conference or seminar as long as it’s received at least three
months priorto the date of the event. Be sure to include a specific location,
a description of the conference/seminar content, and a contact name,
address and telephone number.

OTHER
LOW POWER, HIGH PERFORMANCE a3
] M T PRODUCTS
386SX" sivt Boarn compurex FEATORES | Competios | gy
64K Cache Memory, 10" x 4.75 v  80386SX CPU Yes |Mibimmms
. /] ; “No | 80386SX CPU,
TME AUX connector providin IDE Hard Drive 16/20/25 Mhz operation No 2S.1P, & IDE
VCC, GND, Keyboard‘f KBINH, Interface. et . Iméﬂa’o':‘:,%pLXB
Power Good, External Power fail, Up to 16MBytes of om/Flash Eprom,
Power connector for  Battery & Speaker signals. Floppy Drive Interface. " On-board Memory No | 1M Backed
SOSOSSXCQJ‘ stand-alone oporahon I | v 64K Cache Memory No | SRAM,1
ot i e g Uplo 1.6WByes o Py e
A R Ao v Eprom or Eprom No
Ton S o
v 115K Baud capability Yes e
One Bi-directional o 1B PoooK
v Parallel Port ?
............. & IDE
_____________ ¥ Hard Disk Interfaces
Under 6.5 Watt capability
Fully buffered ISA/AT BUS
for driving up to 20 slots
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Watch dog timer

Power Fail Detector with
NMI generation

Auto Configuration BIOS
Small form factor 4.75" x 10"
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"an ancnent techmc:juie\
for desig 'mng ) o
ultra hig

Lurking right there in the
VMEbus designer’s bag of

powerful tricks is the over-

A multiple systems-mthm-a-system archltecture formmg i
tightly coupled sub-systems capable of independent and
parallel operation.

looked, under-utilized and
very potent VSB with all

of its board and system The VME Sub-system Bus gives you..

® A proven system solution that’s multl vendor sourced and mdustry

enhancing features. There’s
even a complete range of

VME/VSB boards just wait-

accepted.
o Highly flexible multiple bus capability today.
o Multiple systems within a system.
¢ Wide range of products: CPUs, I/O and memory.

o Freeflow+ architecture that eliminates system bottlenecks. ’
e Increased system efficiency: VSB for data/VME for message passing.

ing b’e;d'esigl“l‘,edimoa 5

If you're looking for a way to get next generation bus architecture per-
formance right now, look at VSB. Radstone will support your efforts with
the world’s most complete line of VME/VSB processor, I/0 and memory
boards and the world’s only line of Freeflow + architecture boards. Call
us to take advantage of the ancient wisdom of VSB...now.

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 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.

. ’ T - . e e e e
Soif you’re building or buying a high per- [ ]
| Please send me more information on the MC860VS right away.
] I want to learn more. Send me your white paper
“‘Mutltiprocessing for the 1990s’’ and enroll me in your
Education Series program today.

formance computing solution, take full advantage of

Name o =T —
T e = —— e

vative hardware, and software development environ-

Company e S IR RS —

ment. And get the most complete, flexible, high perfor-

|

| [
Mercury’s unparalleled investment in standards, inno- I

|

|

|

|

|

|
|
|
|
|
|
P T e ST e e l
I
|
I
|
|

City/State/Zip L e — -
mance computing solutions available. If it’s time Phone =it S,
. § . Please sendto Comyputer Systems. Inc
you moved into the fast lane, it’stimetocallor | O e : !’ U' 4 :
A = Fax (568) 458-9580 E‘ E\C Ky
write Mercury today for more information. .=,° L (508) 458-3100 iC
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Christoph Eck
ON:Real-time
standards

need for standards for all computer-related
products. Most manufacturers acknowledge
the importance of standards by participating in stan-
dardization projects. After reviewing the history of
standards in the computer industry, however, one
learns quickly that manufacturers often paid only lip
service to the idea of standardization. They were
happy to support “de facto” standards, either as the
original manufacturer of a leading product or as a
follower of a profitable market. Their reluctant bow
to user demands is understandable. Why should a
manufacturer support a move which could only lead
the user community to become more independent.
The first “real” standards were developed in areas
where standardization was practically unavoidable.
These areas include systems, from different manufac-
turers, that had to exchange data or had to be net-
worked together. The first manufacturers who
understood standardization as a tool to improve their
time-to-market figures were those who were building
modular computers based on standard buses. Hard-
ware, however, is only part (and the easier part) of a
computer system. For a long time the “black art” of
software was covered in a very limited way by the
standardization process. There have been standard
high-level languages, but in the operating system
area we were still dealing with de facto standards at
best. Microsoft’s DOS can claim this status and so can
Unix. Still, DOS serves only one architecture and Unix
comes in too many, partially incompatible flavors.

0 The Unix standard

By now, one can find Unix everywhere. It runs on all
sizes of systems from micros to supercomputers. Most
computer manufacturers support Unix, either as
their sole offering or in parallel to their proprietary
operating system (notably Digital Equipment Corp
and IBM). Proprietary systems seem to have a slim
chance of survival because of Unix’s growing success.

For these reasons, it’s not surprising to see the
amount of effort invested in the creation of a Unix
standard. Even if part of this effort is masked by fights
for market share, exemplified by the formation of

B y now, it’s obvious to most users that there’s a
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groups like Unix International, the Open Software
Foundation and the Advanced Computing Environ-
ment (ACE), many basic standard documents in this
area are finding general acceptance: SVID (System V
Interface Definition), the X/Open guide and, most
importantly, the Posix standards written by IEEE.

H Posix

Posix is the most widely accepted group of standards
in the traditional Unix environment. IEEE working
groups are developing a group of standards as com-
ponents of Posix. IEEE focuses on developing U.S.
standards, but Posix has achieved international sta-
tus via its acceptance by the International Standards
Organization (ISO) and the International Elec-
trotechnical Commission (IEC)as International Stan-
dard 9945.

Posix is a software interface standard that
guarantees portability of application source code and
should not be confused with an operating system
implementation standard. This distinction is made
because widely different operating systems, such as
VMS and OS/2, will become Posix compliant.

Currently, work on the Posix standard is split into
roughly 20 projects labelled IEEE P1003.n. Until now,
only one of these projects has its document agreed
upon as an official standard: the System Application
Program Interface, IEEE Std 1003.1-1990, ISO/IEC
9945-1:1990(E).

The Posix 1003.4 Working Group has been prepar-
ing the document “Real-time Extension for Portable
Operating Systems” for several years. Real-time Posix
addresses the full extent of real-time systems, from

COMPUTER DESIGN OCTOBER 1991 25




H CHRISTOPHER ECK ON: REAL-TIME STANDARDS

full-scale Unix down to small embedded kernels with the
greatest emphasis on critical real-time performance.

0 Real-time system standards

Defining “real-time” as it relates to an operating
system is a necessary prelude to any discussion of
real-time system standardization. Most people asso-
ciate execution speed with real-time behavior. While
speed is important for most real-time applications, it
doesn’t define the essential difference between a real-
time system and a fast time-sharing system. Quoting

This statement needs some interpretation. Multi-
processor support is under discussion in the working
group because it’s now clear that an exclusive mono-
processor standard would not cover a fast-growing
class of systems. The addition of real-time capabilities
to Posix doesn’t mean that every compliant real-time
system will have to carry a full Posix-compliant oper-
ating system. Posix.4 compliance will cover a wide
range of systems from small embedded kernels in
ROM to large full-function Posix systems, the smaller
systems being completely compatible subsets of the

the definition from a Posix
document, real-time is
“the ability of the operat-
ing system to provide a re-
quired level of service in a
bounded response time.”
This implies a guarantee
for worst-case response.
Basic Unix isn’t designed
to be a real-time system.
Its goal is to give a fair
share of system resources
to every user, and not let,
for example, a high prior-
ity process take the CPU
and keep it as long as nec-
essary.

Standard (timesharing)
Unix was not much use for
real-time applications. At
one time there was no
hope for a de facto stand-
ard in the real-time sys-
tem or kernel area. There
are many (perhaps too
many) kernels and sys-
tems on the market, most
with nearly identical func-
tions but none that are

Profile of an IEEE working group

The Posix.4 group is made of mostly professionals from
computer companies and software houses. The others, a
surprisingly strong subgroup, are either users of real-time
software or come from universities or other organizations
doing research related to real-time systems. Although
there are about 129 participants, only 40 to 50 people go
to the meetings. Officially, members of IEEE working
groups participate as private individuals and cannot repre-
sent a company. In reality, participants from industry have
the interests of their companies in mind, although most
discussions in the group are based solely on technical
arguments. Working group etiquette forbids the use of
“we" in all discussions, a prohibition that probably has
something to do with the success of working groups.

The Posix.4 group meets four times a year. These meet-
ings are scheduled together with the meetings of all other
Posix projects, bringing together about 400 people. Until
now, all meetings were held in a large U.S. hotel, moving
as fairly as possible across the country.

Meetings continue from 8 a.m. to 6 p.m. for a week and
much work is accomplished on the standards. Apparently,
only a few participants have the time to work on the stan-
dard for more than a few days between meetings.

larger systems.

I POSIX D1003.4

The Posix.4 group has
created drafts of four
documents: P1003.4,
P1003.4a, P1003.4b, and
P1003.13. The base
document is P1003.4,
“Real-time Extension for
Portable Operating Sys-
tems.” At the time of this
writing, the most recent
version was draft 10,
dated February 6, 1991.
P1003.4 contains the
specification of inter-
faces to handle the fol-
lowing functions: binary
semaphores; memory
locking (permits whole
real-time processes or
parts of them to be de-
clared unswappable to
guarantee worst-case re-
sponse times); shared
memory and memory-
mapped files; and fully

compatible with each

other. And none of those systems have a sufficient
share of the real-time market to be a candidate for a
de facto standard.

Therefore, the VFEA, (VME-to-Futurebus Ex-
tended Architecture) International Trade Association
started the Orkid (Open Real-time Kernel Definition)
project with the hope to create a standard kernel
definition via a consistent amalgamation of existing
products. Although the resulting document is a solid
piece of technical work, the project was killed by
political battles among members of the project com-
mittee. These battles provided one more lesson on the
difficulty of convincing manufacturers of the intrinsic
value of software standardization.

Fortunately, all was not lost. The Posix work had
gained so much general support that its real-time
extension project was still viable. It became clear that
IEEE P1003.4 was the last and only chance for arriv-
ing at a standard real-time system. The Orkid group
joined the P1003.4 project at the end of 1990.

The aims of the Posix.4 group are best defined as
the P1003.4 draft states: “To make Posix.1 minimally
usable for real-time applications on single processor
systems. The scope is to take existing real-time oper-
ating system practice and add it to the base standard.”

preemptive, priority-
based scheduling that’s supported by two main sched-
uling policies, FIFO and round-robin. FIFO schedul-
ing establishes process lists on each priority level. The
lists are ordered by the time that level’s processes
have been awaiting execution. Round-robin schedul-
ing establishes separate time-slices for processes on
each priority level.

P1003.4 also includes real-time signals, clocks and
timers, interprocess communications (IPC), asyn-
chronous and synchronous I/0, and real-time files. Real-
time signals are a minimal extension to the Posix.1
signals that avoid the possible loss of asynchronous
event notification, enable their prioritized handling of
asynchronous events and differentiate between multi-
ple occurrences of events of the same type. High-reso-
lution clocks (with periods down to nanoseconds) and
absolute, relative and periodic timers are supported.
IPC is supported via message queues for passing arbi-
trary amounts of data between processes in a determin-
istic way. Asynchronous I/O provides the ability for the
system to initiate an I/O operation and then perform
other operations without having to wait for the I/O
process to finish. Synchronous I/O guarantees that data
is recorded on the output medium when the I/O opera-
tion finishes. Real-time files support fast I/O onto con-
tiguous files or equivalent structures.
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Each chapter of P1003.4 ends with a “Performance
Metrices” section. This section specifies how to measure
the execution time of the different operations in a given
implementation. Manufacturers claiming compliance of
their system with P1003.4 have to document these times
in the user manual for the system.

Draft 9 of P1003.4 was the first draft to undergo
the IEEE balloting process. Each IEEE standard has
a balloting body, a representative group of IEEE
members who vote to either accept or defeat a stand-
ard. For acceptance, more than 75 percent of this body
has to vote and more than 75 percent of the voters
have to accept the standard as it is.

Draft 9 was balloted at the end of last year and
failed with around 3,000 objections (many directed at
the same points). The latest document, draft 10, was
balloted last spring and failed with 1,500 objections.
These figures document the level of scrutiny the Posix
standards are submitted to and indicate the stand-
ard’s progress toward acceptability.

l Other Posix documents

The Posix.4 group also prepared the P1003.4a,
“Threads Extension for Portable Operating Systems.”
The most recent version is draft 5, dated December
7, 1990. Posix processes have a heavy context- and
process-switching overhead. One process, however,
can have multiple threads in a common-memory map,
which reduces context-switching overhead. Concep-
tually, such a thread is similar to a typical real-time
kernel task.

P1003.4a introduces mutexes and condition varia-
bles as further synchronization primitives. They are
based on shared memory and allow very fast im-
plementations. Mutexes also support priority inheri-
tance, a feature specifically designed to avoid the
common problem of priority inversion among prior-
ity-based schedulers. Priority inversion occurs when,
for example, low-priority thread A has a resource and
high-priority thread C needs it, but medium-priority
thread B preempts and prevents A from releasing the
resource. In this situation C can wait an unbounded
time for lower-priority threads to complete their tasks.

The mutex uses the concept of ownership to assign
priorities. The priority of the owner of the mutex can be
temporarily raised to the highest priority of a thread
connected to the mutex. In this way, priority inheritance
allows a speedy release of the requested resource.

P1003.4a failed its first ballot this spring Another
document under preparation by the Posix.4 group is
P1003.4b. This standard) will contain additional ex-
tensions. Work has started on specifying timeouts for
blocking operations, fast interrupt handling by user
code, and the support for memory allocation from
regions representing the different physical areas of
memory available in real-time systems (fast or slow
memory, ROM, battery-backed memory, memory
shared between processors, etc.). More topics, most
importantly multiprocessing, will also be addressed.

Yet another document prepared by Posix.4 is
P1003.13, “Real-time Profiles.” Draft 2 was scheduled
for July 1991. A profile document describes a set of
options from Posix and related standards. This han-
dles the problem of compatibility between different
implementations based on standards with a large
number of options. According to this document, con-

formance of a product can only be claimed by refer-
encing a specific profile(s).

P1003.13 profiles, each is a subset of a higher profile,
will cover the full range of system sizes from small
embedded kernels in ROM to full-fledged systems.

0l Where are the problems?

Obviously, the creation of a standard by consensus
among a large group of individuals with different
backgrounds isn’t an easy matter. The main risk is
everybody’s pet idea gets included in a draft, making
it too complex and cumbersome for the advocates of
“hard” real-time systems. Opposition to this approach
manifests itself clearly in the ballot results. It’s inter-
esting to note that during the pruning process de-
manded by the ballot, the Orkid document is increas-
ingly viewed as a concise description of “industrial
practice,” defining the minimal level of required
functionality.

Another difficulty stems from the real-time exten-
sions covered in several documents that are in differ-
ent stages of completion. Although this approach is
justified by the Posix.4 group’s wish to vote on parts
of the standard that are approaching their final form,
it also carries the risk of losing consistency between
P1003.4, .4a and .4b.

Finally, at the request of ISO/IEC, two tasks must
be completed to obtain formal approval. The first is
developing a language-independent form of the stand-
ard (which is now written in the form of C-language
function specifications). The second is the need to add
test assertions for conformance testing. Neither of
these will change the basic content of the standard.

B The future of Posix

The real-time extensions to Posix are not only a
necessary step toward real-time system standardiza-
tion but also the most promising. It’s expected that
P1003.4 will be accepted as an official standard in
May 1992 while the other parts of the process will be
finished sometime in 1993.

It looks as if most companies will make their pro-
ducts Posix compliant. Some companies are already
claiming conformance for their systems. Officially,
this is possible for Posix.1. For the real-time exten-
sions, conformance claims are more of a problem. The
standard is not yet frozen and the profiles defining
the different sets of options are in a very early state.

Given the progress to date, and the reasonable
expectation of a complete, stable standard in the near
future, one thing is certain: Every professional work-
ing with real-time operating systems and real-time
programs should begin to learn about Posix.

Christoph Eck is manager of the data handling
division at CERN (Geneva, Switzerland).
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expensive 68000 emulators
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debugging embedded 68000-series
code. Sure, you may need one emulator
for your hardware debugging or for an
occasional software bug that requires a
trace, but why spend an extra $38,310
for each programmer when you can give
them FreeForm and an RS-232 cable?

FreeForm is a remote source-level
debugger that enables you to connect
your MS-DOS or UNIX computer
directly to your target hardware, giving
you the most advanced software debug-
ging environment available for less than
1/10 the cost of a hardware emulator.
And you'll have more software source-

power to find those difficult bugs, yet
there are only five basic commands
that you need to learn to get started.

FreeForm is completely integrated
with our CrossCode C compiler. Time
after time when a large amount of code
is put through many different 68000
compilers, CrossCode C comes out on top.

In an independent test per-
formed by a large corporation
using 1300 lines of ACTUAL tar-
get code (not small unrealistic
benchmarks), CrossCode C pro-
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level cgpabilities than you ever dreamed generated the fewest
of getting from any hardware emulator: instructions.
Debugs Fully Optimized Code YES!
Debugs Code in REAL TIME YES! - ;
Complex Breakpoint Conditions YES! You'll never again need to spend mon-
Compile and Link from Debugger | YES! it o;é)‘(:/d ;f)(iro_?:f:}:
Full C Display of Variables YES! 68000 | 68040 168330 because Free-
Complete Linked List Display YES! 68008 | 68070 | 68331 Form and
User-Definable Commands YES! 68010 68301 |68332 CrossCode C
Automatically Finds Your Bugs NO. ggggg ggzgi 82241%0 support ?11
Field Debugging Capabilities YES! : 68000'Ser1§5
3 : ‘ processors by
Koyaleycos Mohioy Lo Motorola, Signetics, and Toshiba.
Command Recall YES! : :
Automatic Testing Scripts YES! Wlth FreeForm, ?11 you have to dois
. - ;| customize the monitor for each target
Works with Real Time Kernels YES!|  that you use. And we assign one of our

FreeForm can’t quite do everything, but
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FreeForm’s unique approach to
remote C debugging gives you incredible

engineers directly to you to help you do
this quickly and easily.

Best of all, this software is backed by
one of the most responsive software

companies in the industry. Here’s what
one client had to say:

Your tech/sales support is great, and
your follow-up is incredible. I would
recommend your products on the basis
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If youre still not convinced, call us
for this FREEFORM DEMO KIT. It
includes a complete copy of FreeForm
and CrossCode C so that you can run
your own code through the compiler and
debug it on an actual remote 68000-
based system!

CALL TODAY for more information:

1-800-448-7733 x510

Outside the United States please dial

PHONE: 1-708-971-8170
FAX: 1-708-971-8513
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Building a hetter PC processor

or Morris Jones, vice-president
of technology at Chips and
Technologies (San Jose, CA), it
might seem a far cry from his
last job, helping to create Amdahl ma-
chines. But last month’s announce-
ment of performance-enhanced,
80386-compatible processors and
coprocessors, one highly integrated PC
on a chip, and most importantly, a new
system-management architecture, will
certainly have more impact on the com-
puter industry than any mainframe
Jones may have built in the past.
Morris Jones thinks that it's practically
impossible to differentiate a personal
computer design today. And it's
obvious that he feels the blame
lies with one company’s inflexible
PC processors that force a rigid
design dogma onto engineers. So
it's hardly surprising that instead
of simply constructing a better
mousetrap than his competitors,
Jones wants to give the designer
more creative ways to use the
mousetrap itself. “The idea be-
hind our new products is to put
PC design back into the hands of
the designer by providing a new
PC-design ideology,” he says.
The revolutionary new method-
ology Jones espouses is Superstate.
Operating transparently to an ap-
plication program, Superstate is a
software/hardware environment
that a designer uses to tailor a PC
just the way he or she sees fit. To
help designers take advantage of
the idea, Jones has built hardware
hooks for some of the Superstate
features in Chips and Technolo-
gies' new processor offerings (see
386 processor clones run faster
than the ‘real thing’,” p 35). Fu-
ture Superstate features, to be

based on it. Otherwise, all the products
based on the chip would look the same.
Superstate was the way.

In a typical PC environment, the ap-
plication program, operating system
and BIOS interface directly with the
system logic and CPU. With Superstate
in the system, application and operat-
ing system software interact with the
Superstate environment instead. Su-
perstate talks to the hardware, but it's
the designer that controls the be-
havior of the Superstate environment,
using it to transparently monitor and
control the activity of the system
without affecting compatibility with it.

Morris Jones wants to offer the designer a way to
differentiate personal computer designs. To help out,
Jones has developed a new hardware/software con-
cept called Superstate that will work in conjunction
with his newly released forward-engineered 386 micro-
processors.

Editor’s Award
for Leadership
in Technology
and Design

capability of Superstate, designers can
not only use the main CPU to monitor
the overall activity of the peripherals in
the system for power-management
purposes, but they can also con-
trol them by invoking software-
management routines that reside
in the address space of the Chips
processor that's inaccessible to the
application or OS software. Such
a technique not only removes the
necessity of a separate system pro-
cessor, but ensures that power-
management software routines
will not conflict with BIOS or oper-
ating system calls.

But it's not just power manage-
ment where Jones sees the bene-
fits of the Superstate approach.
Jones also emphasizes that Super-
state gives designers the luxury of
using any hardware or software in
a PC system, since the goal of PC
compatibility can be obtained
through the use of the Superstate
| architecture. Devices such as
I memory cards, incompatible with
existing PC software, can be emu-
lated through the Superstate sys-
tem. And it also gives designers
the ability to run two incompatible
operating systems such as DOS
and Penpoint simultaneously.

In the design of his new proces-

included in future generations of
processors, will even give designers the
ability to design their own microcode.
Out of all Chips' new devices, the
processor that highlights the Super-
state concept best is PC/Chip. It's a
highly integrated 80C86-compatible
processor with all systems logic,
graphics and communications func-
tions on-chip. Clearly, with such
functionality integrated onto a single
piece of silicon, Chips and Technologies
was obliged to provide a way to let
designers differentiate product offerings

When such a concept is coupled with
hardware features of the PC/Chip, such
as a 26-bit address space that lets the
chip support a full 64-Mbyte memory
map, the advantages become obvious.
In most of today’s laptops or note-
books, for example, power manage-
ment software runs on a keyboard con-
troller such as an 8051. This prohibits
specific power-management routines
from interfering with the system BIOS
or operating system software running
on the main CPU. But using the system

sor hardware and the software
concepts behind it, Jones and his en-
gineering team have broken the rules
of the chip set game. He has entered
the territory once held exclusively by
the processor vendor, and he has
helped to destroy the myth that the
heart of the PC must belong to one
processor vendor alone. Clearly, Jones’
products may not offer the Mips of the
Amdahl machine, but both politically
and technically, they offer a break from
the traditions of the past.
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Move into the right 32-bit
architecture and youll be comfortable
there for a long, long time.

Since nobody really relishes the thought  And with a price/performance path from under

of moving, you want to find an architec-  $20 all the way up to 100 MIPS, you'll have plenty
ture you can stay with. And with the most  of room to grow.

complete line of 32-bit embedded processors, the Obviously, a complete solution

Intel 1960 family is the perfect place to call home. would be incomplete without a _
It's not only the most complete line, it’s also comprehensive set of development

the most complete solution. For starters, you get  tools and support. Which is why we
compatibility across the entire i960 line. So put together the Solutions960 Collection. Over
whatever direction you want to move 100 hardware and software products from

debuggers to printer controller boards to help

within the family, the move is easy.

i960 is a trademark of the Intel Corporation. ©1991 Intel Corporation. All rights reserved.



you get started, to develop and to get So when you're ready to settle into the
your products to market quickly. most complete line of 32-bit architecture, call

And when you move into the 800-548-4725 and ask for the 960 Welcome Guide
, 960 line, you’ll be among some for a more in-depth view of the 1960 line.
impressive neighbors. People like Dell, Seiko Then sit back, relax and enjoy some very

Instruments and Hewlett-Packard whove

interesting reading.
found the 1960 processors are perfect

intgl.

The Computer Inside.™
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for today’s more demanding appli- §
cations—everything from laser
printers to communication products.
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386 processor clones run
faster than the “real thing”

Dave Wilson, Senior Editor

ot content with just cloning an
N Intel 386 processor, Chips and

Technologies (San Jose, CA)
has deluged the designer with a slew
of Intel 386 software-compatible
processors and coprocessors, to-
gether with a highly integrated chip
aimed at designers of low-power
pocketbook computers. Rounding
out these hardware offerings is a
new hardware and software concept,
called Superstate, which offers per-
estroika to designers shackled by
hard-line restrictions imposed by
Intel CPUs. By Comdex in October,
many designs based on the Chips
processors will be unveiled.

The Super 386 Chipsystem archi-
tecture consists of four processors
divided into two families. First,
there’s the Intel pin-compatible
38600 DX and SX series which will
buy the designer a 10 percent im-
provement in performance over the
Intel line. Then, for higher perform-
ance, Chips and Technologies offers
the extended-pin 38605 DX and SX
series—Chips claims that these
offer as much as a 40 percent im-
provement over Intel designs. The
Super386 38600DX and 38605DX
are available at speeds of 25, 33 and
40 MHz, while the 38600SX and
38605SX run somewhat slower at
16, 20 and 25 MHz. Intel offers
neither 40-MHz versions of the
386DX or 25-MHz versions of the
386SX. “The 38605DX performs sub-
stantially better than an Intel 20-
MHz 486,” says Morris Jones, Chips
and Technologies’ vice-president of
technology, who points to benchmarks
the company has run. Prices for the
new processors run the gamut from
about $200 for the 40-MHz 38605DX,
to $70 for the 20-MHz 38600SX.

The new processor introductions
are not the first non-Intel 386s to hit
the market. That honor goes to AMD
(Sunnyvale, CA), who introduced
the first members of its 132-lead
PGA Am386 family of processors in
March of this year. Those devices,
the Am386DX and DXL processors,
as well as the SX and SXL proces-
sors, are pin-for-pin, plug-in replace-
ments for Intel’s 386 designs. Last

month, AMD announced that the
DX and DXL parts will be offered in
plastic quad flatpacks (PQFPs). 33-
MHz versions of the Am386 will cost
about $180.

l improved, not just faster

Notably, Chips and Technologies’
processors have actually improved
upon the Intel architecture while
offering Intel compatibility at the
software level. The Super386
38600SX and DX microprocessors
are not just faster but boast several
architectural enhancements over

| performance. What’s more, the 605

processors have two additional
address lines, expanding the address-
ing capabilities of the Chips parts by
4 Gbytes over their Intel counter-
parts. What's the benefit? “It gives
designers the ability to run a complete
LAN manager in its own protected
address space, where it can’t crash the
system,” says Chips’ Jones.

While the 38600 series are pin-
compatible with their Intel counter-
parts, the 38605 series isn’t, because
of its added features. The company
refers to these as extended-pin
parts. The 38605SX comes packaged
in a 132-pin PQFP, compared with
the 100-pin configuration found in
the 38600SX. Similarly, the
38605DX is packaged in a 144-pin
ceramic pin grid array (PGA), com-
pared with the 132-pin ceramic PGA
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1 [ 386DX-33

PM PM

PM
MIPS AGGR.

Chips’ 38605DX isn‘t pin-compatible with Intel’s 386 because it sports extra features.
Its designers added pipelining an on-chip cache as well as a greater addressing range.
These benchmarks show the performance of the chip versus its Intel counterparts.

the Intel parts. In addition to a five-
stage pipeline, Chips’ designers
made their processors fully static,
just as AMD did—an advantage for
designers of low-power portable
equipment. More important, Chips’
processors can also help designers
lower system cost. Not only do the
processors sport on-chip test logic,
they also offer the ability to run from
either a 1x or 2x system clock, unlike
the Intel parts that force the de-
signer to use a 2x clock. The 38605
SX and DX devices retain the fea-

| tures of the 38600 series, but add an

integrated 512-byte instruction
cache that helps the processors keep
their pipelines loaded and con-

 tributes heavily to the increase in

found in 38600DX designs. For an
easy system upgrade path, Chips’
design notes show how a single-
board design accommodates both
the pin-compatible 38600 processor,
as well as the extended-pin 38605
series parts, with the addition of a
176-pin socket that can accommo-
date 132- and 144-pin processors.
All, according to Chips, for less than
a $2 increase in cost.

To help designers with develop-
ment support, Microtek Inter-
national (Hillsboro, OR) announced
Mice-Super/386, an in-circuit emu-
lator. Developed as a joint effort
with Chips and Technologies, the
emulator consists of a chassis and

| an in-circuit probe, which can con-
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| Superstate is a for the Chips processors.
2 ivi software and hard- ‘ The Chips PC/Chip is important
Superstate monitors system activity [T/ CTC i e e
TYPICAL PC APC WITH SUPERSTATE | designed to free ‘ name implies, it’s a complete per-
the designer from sonal computer on a chip. Chips has
e Bz  the restrictions ‘ integrated an 8086-compatible mi-
imposed by Intel | croprocessor running at up to 14
OPERATING SYSTEM OPERATING SYSTEM | CPUs and designs ‘ MHz, IBM XT-equivalent logic, a
based around | CGA-compatible flat panel/CRT
BI0S BI0S | them. It monitors ‘ controller, a serial port and hooks for
| system activity | power management in a single 160-
CPUISYSTEM LOGIC RO iy AN - and can emulate pin package. The PC/Chip’s DOS
INTERRUPT MONITORING operating environ- | engine is fully integrated with
RIS ments without | XT-compatible logic, including the
ERLUSHTEM 00K affecting | keyboard interface, a system clock
compatibility. | and support for all industry-
WY A bt L ] standard 8-bit peripherals. All

this is priced about $35 in volume
quantities.

Chips’ representatives say that
the device was designed with power

nect directly to a processor socket | emulation by supplying information
that accommodates both 600 series | on the internal state of the processor
processors and the extended-pin | on external pins. The bond-out is
socket found on 605 processors. The | available exclusively to Microtek, | management as a priority. As such,
product itself uses Chips’ “bond-out” | says Rick Leatherman, Microtek’s | it’s fully static and offers the capa-
processor, a special version of the | vice-president of marketing. That’s | bilities of being operated between 3
Super386 family processor designed | not going to make it easy for other | to 5 V. Operating at 8 MHz, it con-
to assist advanced debugging and | vendors to build development tools | sumes less than 50 mA. PC/Chip’s

How well does Texas Instruments support

GEUROERN- T s e o
‘““B\é{“;{li““ 4 [frcviek‘ p?lllﬁtin ASSET Mﬂm o

— Yf‘a‘“’;/“/g/

5031 BLOCK DIAGRAN

B s

INSTRUMENTS

Futurebus+and ’
Backplane Transceiver Logic
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processor and clock rate can all be
slowed to save power. In addition,
many of the on-chip processor sub-
systems, such as the serial port or
graphics unit, can be disabled when
not in use, so that power can be
saved when that function isn’t
needed in a design, or isn’t in use.
Rounding out the hardware offer-
ing is SuperMath, Chips’ entry into
the world of the numerics coproces-
sor. The family consists of two units,
SuperMath DX and SuperMath SX,
387DX- and 387SX-compatible
numerics coprocessors. Sporting an
industry-standard pin out, Chips
claims that, like its forward en-
gineered 386s, the new processors

It can be used in conjunction with
the additional hardware features
provided by the extended-pin 386-

like processors as well as the |

PC/Plus designs. Essentially, Super-
state monitors system activity and
can emulate operating environ-
ments without affecting system
compatibility. I/O operations can be

| monitored, redirected, emulated or

are 100 percent compatible and, of ‘

course, faster, than the Intel solu-
tion. The price of those devices will
range from $300 for the 40-MHz DX
to $159 for the 20-MHz SX version.

As if this weren’t enough, Chips
has introduced Superstate, which
gives PC designers more flexibility.

suppressed as the PC desigher sees

fit. Superstate can even be used to |

emulate a device that isn’t present.
Application programs can’t distin-
guish Superstate operations from
true I/O operations. The approach,
therefore, avoids any conflict with
DOS, while letting designers imple-
ment a number of sophisticated sys-
tem features that include power
management software, support for
dual operating systems, as well as
integrating “foreign” peripherals
into PC-based systems.

All that remains now is to watch
Intel’s reaction to the forces at work

seeking to liberate designers from
its processor monopoly. Considering
past history, protracted legal wran-
gling is likely to be used in concert
with 486 price restructuring. This is
unlikely to stop designers from
using the new devices. Board vendor
Mylex (Fremont, CA), for example,
is just one of many board vendors
known to be readying a design for
Comdex. |

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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Chips and Technologies
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the JTAG/IEEE 1149.1 testability standard?

Digital Signal Processors
9. TMS320C40

10. TMS320C50

11. TMS320C51

Let us count the ways.

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

Comprehensive support
Tl offers a wide selection of
literature as well as training and edu-

JTAG/IEEE 1149.1 testability stan-

dard. Here’s the latest of a fast-grow-

ing list of TI products compatible
with the 1149.1 standard.
Standard Logic
1. BICMOS (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 [EEE

1991 Tl

09-1203

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™

CIRCLE NO. 24

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 -
a copy of our : -
“Testability Q&A & Qs

Update.” '

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

j
TEXAS b
INSTRUMENTS
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Read the writing on the wall. You don’t want to performance that will really help you make your mark.
compromise your image with graphics that don’t paint For instance, the Gtdx ﬂmphu s subsystem can draw
the best picture. With IBM s new line of graphic 800,000 2D and 3D vectors and 80,000 Lighted

adapters, you don’t have to.
IBM has unveiled

new levels of price/per-

formance for fast 2D and

3D solids graphics appli-

cations. And the faster

you can visualize data,

the faster you can get your

ideas across. Within the

Gouraud-shaded triangles per ~.u0nd and
gives you up to 167 mlllmn colors to work
mth to really showcase projects such as
solids designs and scientific visualization.
\% hvn you really want to display your
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Gt3 Gt4 Gtax GTO
2D Vectors/Second 650K 650K 800K 990K
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Performance Evaluation Corporation. X Windows Systems is a trademark of Massachusetts Institute of Technology. GL is a trademark of Silicon Graphics Inc. Motif is a trademark of
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that don't do you justice.

su bS\’Slt’l’l] Wlli('h ')l'()d uces

almost a million 3D vectors
and 120,000 Gouraud-

for fast. realistic shading
effects.
el And for those who
need )I) graphics, for things like electrical design.
theres the Gt3 that delivers ().)().()()() 2D vectors per
second in up to 256 striking colors. Best of all, GTO,
G4 and Gdx clearly lead ll]t‘ way on all APls includ-
ing X Windows S\\t( ms, GL>' (rmPHl(n S™ and Motif™
These impressive graphics are all part of the
family portrait of RISC S System/6000

POWERstations and POWERservers— FOI' the Powel‘ Seekel'

shaded triangles per second,

offering performance ranging from 9 to 25 MFLOPS
and from 33 to 72 SPECmarks™ and AIX¢ IBM5s en-
hanced version of UNIX? The brains behind the beauty.
Don’t accept a primitive picture, when you can
have the picture of perfection. So, find out how RISC
System/6000 graphics can do e : :

your masterpiece justice. Get
in touch with your IBM
marketing 1‘(‘})}'<*s1-11lzlti\'(‘ or
Business Partner. For liter-

ature, call 1 800 IBM-6676.

own picture.
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Dave Wilson, Senior Editor

The controller of the Integral drive incorporates National Semiconductor’s HPC46100
microcontroller as well as that company’s read channel part announced earlier this
year.

DSP functions keep moving
onto microcontrollers

hether or not it’s an 8- or
16-bit microcontroller
that designers of 1.8-in. em-

bedded disk drives really need,
chances are they do require some
limited form of digital signal process-
ing capability, especially if some
servo functions need to be controlled.
Indeed, DSP functionality may also
be useful in automotive or industrial
control applications as well. At least
that’s the conclusion of designers at
both Zilog (Campbell, CA) and Na-
tional Semiconductor (Santa Clara,
CA). Over the past months, both
have unveiled microcontrollers with
some on-chip DSP functions. In Au-
gust, Zilog disclosed its 8-bit Z8 mi-
croprocessor derivative, the Z86C94.
In September, National followed suit
with its HPC46100 16-bit
microcontroller.

Neither vendor was first to recog-

nize the value of DSP functions on a
microcontroller. Both products de-
buted almost one year after micro-
controller mavens Motorola (Austin,
TX) and Intel (Santa Clara, CA) dis-
closed their microcontrollers, the
68HC16Z1, and the 8XC196MC, re-
spectively, which also included
limited DSP functions on-chip.

| Design considerations

When designing a chip specifically
for a disk drive controller, a num-
ber of features must be included.
The first is a fast-multiply accumu-
lator that lets designers implement
low-pass Butterworth filters. The
second is a high-speed analog-to-
digital converter which has been
tuned to provide sampling rates
that can meet the demands of the
digital servo. Independent pulse-
width modulators (PWMs) must be

incorporated to control a variety of
servo motors. Finally, some form of
digital-to-analog converter may be
necessary as well.

Of course, just how fast a proces-
sor can perform a multiply/accumu-
late (MAC) function is dependent on
a number of factors. They include
the architecture of the DSP subsys-
tem as well as the clock speed of the
chip. And just how fast the DSP
needs to run depends on the way the
designer partitions hardware and
software in the controller subsys-
tem. Zilog’s CMOS Z86C94 is unique
in that it sports both a microcon-
troller and a programmable DSP, in
addition to a hardwired 16-x16-bit
multiplier and 32-/16-bit divider.
“We designed the 16-bit DSP such
that it can operate in the servo
environment while retaining an 8-
bit microcontroller to control the
rest of the disk subsystem,” says
Paul Vroomen, director of Zilog’s

| consumer product line.

The on-chip DSP operates as a
slave processor to the Z8. When ex-
ecuted from program RAM, Zilog
claims the DSP can perform a 16-
x16-bit signed integer multiplica-
tion and accumulation in one clock
cycle, or in less than 100 ns with a
24-MHz external oscillator.
National’s part, the HPC46100, on

d | the other hand, takes 8 cycles, or 400

ns at 40 MHz, to output a 32-bit
result from a 16-bit signed integer
multiply and accumulate instruction.

But how fast does the MAC func-
tion really need to be performed?
Although there’s no “magic num-
ber,” one indicator can be found by
looking at present disk controller
designs that perform the function
using dedicated DSP chips such as
TI's TMS320C10s or C15s. “In
general, our part competes with the
TMS320C15-type devices that have
multiply/accumulate times of the
order of 320 to 460 ns, depending on
the clock speed,” says Walter Ba-
charowski, technical marketing
manager at National Semiconduc-
tor. Parts such as TIs dedicated
DSPs have already been used on
2.5-in. drives (see “Shrinking drives
push controller integration,” Com-
puter Design, June, p 67).

On the A-D conversion front, most
processors sport 8-bit converters.
Zilog’s processor has an 8-channel,
8-bit, half-flash A-D converter that
has a maximum 2-us conversion
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10-bit D-A converter
4 , Y E external to the proces-
8-bit microcontroller with on-chip DSP sor instead, relegating
the PWM channel to

OUTPUT INPUT Vee GND XTAL /AS /DS R/W /RESET Spind]e motor COntrOl.
MM yyy ¢ ¢ n I I O Unless, of course, a
PORT 3 MACHINE TIMING AND D-A converter was
<—— ] H INSTRUCTION CONTROL available. on-chipcdn
T o the Zilog chip, it is. The
device’s D-A converter
FLAGS can be used directly as
Pl o the output to the servo
REGISTER | e channel to drive the
T il COUNTER IR RSN voice coil positioning
S REGISTER FILE motor. “Ideally a con-
o oAt II verter that offers be-
MULTIPLIER <: tween 8- and 10-bits of
DSP RAM pspram | | NsTRUCTION resolution is needed,”

INTERRUPT BANK 1 BANK 2 MA -

ol PPING says Vroom_en. leog
6 £ offers an 8-bit resistor-
string D-A converter
i} Ry 15 || iss with a programmable-
ADDRESS gain output buffer. The
e i _;‘:> i v s i chip can be used to
. ﬁ drive output loads

¢¢ §$¢¢¢ ADDRESS/DATAOR /0 8-CHANNEL ANALOG PWM dirQCtly' 1 1
(BIT PROGRAMMABLE) (BYTE PROGRAMMABLE) A-NALOG IN ouT The ﬁna] queStlo.rl Lz
whether or not design-
ers need to embrace a

Zilog brings DSP on-chip with the Z86C94. The 8-bit microcontroller features a fast programmable

DSP in addition to a hardwired 16-x 16-bit multiplier.

16-bit microcontroller
part when so much of
the functionality of the

time. The National part, on the
other hand, sports an 8-bit, 5-us suc-
cessive-approximation device.
Based on National’s ADC0838, the
A-D can continuously scan one or
several channels, or it can be trig-
gered to perform single readings or
scan operations. When continuously
scanning into one channel, the con-
verter can load results sequentially
into eight data registers. Zilog’s on-
chip A-D converter can be used in a
similar fashion. Most disk drive ap-
plications demand a 5-{is conversion
time, but the smaller the conversion
time, the more designers like it.
Some don’t care if the converter is
flash, just as long as it’s faster than
5 us. Some would rather not have
flash, because flash is inherently a
more-expensive conversion tech-
nique. Zilog, in fact, designed a half-
flash for just that reason. There are
designers, however, that demand the
speed, and are willing to pay for it.

Intel’s microcontroller ups the
ante by incorporating an A-D con-
verter on-chip that can be pro-
grammed to either 8- or 10-bit mode.
But there are problems.

Few manufacturers can put a con-

verter on a controller that’s fully |
accurate to 10 bits all the time. “One
of the things you will find in Intel’s
spec sheets is that if you add up all
the linearity errors and differential
nonlinearity errors, at 10 bits Intel’s
converter is no better than an 8-bit
converter,” derides National’s Ba-
charowski. “The faster the A-D con-
verter, the faster you can execute a
servo seek,” says Zilog’s Vroomen.
“But speed is more important than
resolution,” he concludes. ‘

B PWMs must be accurate—and fast

When the output from a
microcontroller’s on-chip PWM is
used, a question arises as to how

rest of their disk con-
trol subsystem has been relegated to
special function units. That’s all
going to depend on what price/per-
formance point they're attempting
to meet with the drive itself, as well
as what added functionality or ac-
curacy they may need to add to get
an edge in the marketplace. But as
for price, there really isn’t much in
it. In 1,000 piece quantities, Mo-
torola’s part, Intel’s part, and
National’s part all cost between $20

much accuracy is required? Design-
ers agree that the accuracy of the
PWM should be at least equivalent
to a 10-bit D-A converter. But not
only must it be accurate, it must be
fast. Hence, the frequency of the
PWM has to be high. In low-power
environments, however, high speed
equates to high power—and that’s
undesirable. In general, PWM tech-
niques don’t supply sufficient speed for
actuator servo control. In this applica-
tion, designers would probably use a

and $25. Zilog’s is $15. &
\
|
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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Emphasis shifts from density to
1/0 in low-density arrays

Barbara Tuck, Senior Editor

fter proving that silicon process
A technology has advanced to the
point of turning out gate arrays
with hundreds of thousands of gates,
semiconductor vendors are now get-
ting around to putting that advanced

silicon to work for the majority of their |

customers. It seems that the silicon
giants are finally looking at figures
such as those from Instat that show
the expected average gate count to be
only 14,125 this year and 18,150 gates
by 1994. These figures indicate that
the majority of designers today re-
quire ASICs that have somewhere be-
tween 5,000 and 15,000 usable gates
with lots of I/O pins to accommodate
wider and wider buses.

ki Shifting away from gate density

Both Hitachi America (Brisbane, |
CA) and NEC Electronics (Mountain |

View, CA) recently introduced gate
array masterslices with design

changes that target the density and |

performance of I/Os rather than gate

density. To reap the cost and per- ‘

formance benefits of smaller line
widths, Hitachi has staggered the
I/O pads and reduced the I/O pitch
on its arrays. Hitachi even gives the
cost per I/O rather than per gate for
its four 0.8-um CMOS HG62G
masterslices—approximately 7 to
10¢ per I/O in quantities of 10,000.
NEC, which reduced the pad pitch
on its eight new masterslices but
didn’t stagger I/Os, puts the cost per
1/0 of the 1-um CMOS-6V arrays at
an average of 6¢. In addition to in-
creasing I/O-to-gate ratios, the low-
to mid-density arrays also address

memory requirements.
The 0.8-um, two-layer-metal

CMOS masterslices in the Hitachi |

HG62G series have from 14,000 to
35,000 raw gates and from 160 to 240
I/O pads. Whereas a standard 144-pin
QFP, with a 0.65-mm pin pitch, has a
body size of 28x28 mm and a total
package area of 1,024 mm, the 0.50-
mm fine-pitch 144-pin QFP that Hita-
chi plans to offer for all four of its
masterslices (second quarter of next
year) has a 20x20-mm body size, and
484-mm total package area. A fine-

4
i 4
1

designers’packaging, testability and |

pitch 208-pin QFP, with body size
and package area identical to the
standard 144-pin package, is available
now for the two denser arrays. Hitachi
plans to have high-power PQFPs
available for the HG62G arrays by the
second quarter of next year.

| Increasing 1/0 performance
According to Hitachi, design
changes to the periphery of its ar-
rays increased I/O performance. The
input buffers of the Hitachi arrays
typically exhibit a 1.1-ns delay with
a fan-out of three and 3 mm of metal.
Delay in the output buffers is typi-
cally 1.8 ns with a 50-pF load (1.3 ns
with a 15-pF load). Internal gate
delays are typically 0.3 ns (0.54 ns
worst-case) for a two-input power
NAND gate with a fan-out of two and |
2 mm of metal. For a nonpower
NAND, the typical spec is 0.45 ns.
With a fan-out of three and 3 mm of |
metal, internal gate delays are typi-

3]

i
W
(& 4]

188 ]

cally 0.56 ns (1 ns worst-case) for a
two-input power NAND and 0.72 ns
typically (1.3 ns worst-case) for a
nonpower NAND. Single-output
buffers can supply 24 mA of output
current. Typical power dissipation is
9 uW/MHz for each internal gate.

The CMOS-6V NEC arrays,
which expand NEC’s CMOS 6-gate-
array family, range in density from
5,544 to 30,720 gates and 140 to 220
I/0s. Al Chiang, product line
manager for NEC, says that the
NEC arrays target PC designers
who in the past have been frustrated
because their designs were I/O
limited. “Designers had to use ar-
rays with a higher gate count than
necessary.” According to Chiang, be-
cause NEC’s arrays combine high
I/0 and low gate count, they reduce
ASIC unit costs.

As for addressing customers’
high-I/0O packaging requirements,
NEC offers fine-pitch, 0.5-mm pack-
ages for 100-pin devices (14x14
mm), 120-pin (20x20 mm), 160-pin
(24x24 mm), and 208-pin (28x28
mm). Packages for 144- (20x20 mm)
and 176-pin (28x28 mm) devices
presently come with a 0.65-mm
pitch only.

sE) %" -

Hitachi tightened the O pitch on its HG62G gate arrays by staggering the on-chip

‘ bonding pads, thus reducing die size up to 60 percent. HG62G arrays, with just 14,000
to 35,000 raw gates, target I/O-intensive applications.
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When does
it pay to
synthesize?

Ask Silicon Graphics.

Ta-Wei Chien and his team have already designed ten chips with Synopsys. “Synthesis helps us meet very rigid
price/performance ratios,” says Ta-Wei. “We've been able to get to market faster by cutting our prototype devel-
opment time and by streamlining the management of our chip databases.” Using advanced design methodologies
like synthesis, this group of engineers at Silicon Graphics is now seeing threefold gains in productivity. Measurable

bottom-line results have convinced Ta-Wei: “Nobody wants to do schematic entry anymore.”

SYNoSys:

Synopsys Inc., 700 East Middlefield Road, Mountain View, CA 94043-4033  FAX: 415-965-8637 TEL: 800-388-9125

© 1991 Synopsys Inc.
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The LBP-NX will put you miles ahead of the competition.
With its 17 page per minute print speed,
high capacity paper handling of 1,000
sheets (letter, legal, A4, executive) and
impressive duty cycle, the LBP-NX
delivers the throughput demanded by
today's business. The LBP-NX features
face-down paper delivery with job offset
for collated output, as well as face-up
delivery for heavier media types. Options 1
include an easily installable duplex module’
for fast double-sided printing and an
envelope feeder.

The LBP-NX, with its new ultrafine toner,
boasts visibly superior print quality (blacker

©1991 Canon U.S.A,, Inc. Product specifications are subject to change without
notice. Canon and the Canon logo are regstered trademarks of Canon, Inc.

For information write Canon U.S.A., Inc., OEM Operations, Printer Division, One
Canon Plaza, Lake Success, NY 11042.

CIRCLE NO. 27

| hlgh-performance desktop
laser printer engin
for OEMs.

€

blacks and sharper definition). What's more,
maintenance is minimized with our user-
replaceable EP-N cartridge which houses
virtually all consumables.

Canon offers OEM printer technologies
for today’s needs and tomorrow's growth.
Find out how Canon'’s leadership and
innovation can work for your company.
Call 1-800-323-0766 for an

OEM information kit.

Canon
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and Synopsys.
WOrIdwide merchant NEC will make scan macrocells

available for its gate arrays by
H i | December . For testing its fixed RAMs

market unItS Shlpments and ROMs, NEC has incorporated
: built-in self-test (BIST). Though a

- RAM compiler is expected to be made
available in the future, NEC has no
immediate plans for its release. Slew
rate buffers that control the rise and

400

TOTAL CMOS GATE ARRAY

3504 5
[: 5 - 15K CMOS GATE ARRAY

300 1

@ fall times of the output buffer have
Z 250 been incorporated into the arrays.
- CMOS-6V arrays are supported by
g, 2904 NEC’s OpenCAD system. |
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s

1004 | |
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The typical input buffer delay for
NEC’s arrays is 1.25 ns with a fan-out

of three and 3 mm of metal. Output At I-Bus ) Support is Our Greatest

buffer delay is typically 2 ns with a . d
15-pF capacitive load. Internal gate

delays are typically 0.4 ns for a two- Contr lbutlon tO the Ob' LA
input power NAND gate (0.5 ns typi-
cally for a nonpower gate) with a fan-

A .. your job, that is. When you're designing commercial or
out of two and 2 mm of metal. With a industrial products around PC technology, you need

fan-out of three and 3 mm of metal, the very best technical and application support. So we
typical internal gate delay fOI: a power assign program managers to make sure that your project
NAND is 0.46 ns (0.7 ns typically for moves smoothly and successfully from design through
a nonpower gate). T}_le CMOS'GV delivery and into operation. And because we under-
family has an output drive variable to stand your integration time frames, we also provide
18 mA. NEC puts power dissipation at an unprecedented Two-Year Warranty that lets you

8 uW/MHez for each gate. guarantee your customers the highest level of support
. available. It's part of our '“Total OEM Program
B Testability Support'’ plan that can make a real financial

and performance difference for your

To address testability issues in the
total PC technology requirements.

HG62G series, Hitachi has inte-
grated a scan bus capability that it
says improves fault-detection effi-
ciency while remaining transparent
to the design process. The scan-type
auto diagnostics are useful even in
circuits combining memory with
random logic, according to Hitachi.
Though an Hitachi RAM compiler
won’t be released until early next
year, fixed RAM blocks are currently
available for the HG62G arrays.
Software support for Hitachi ASICs
is available from Mentor Graphics,
Valid Logic Systems, ViewLogic
Systems, Cadence Design Systems,

Call 800-382-4229 for a FREE
video look at TO.PS.™ See how
total customer support can make
the difference.

PC Technologies

9596 CHESAPEAKE DRIVE
SAN DIEGO, CA 92123
(619) 569-0646

(800) 382-4229

FAX: (619) 268-7863
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COMPUTERS AND SUBSYSTEMS

Warren Andrews, Senior Editor

rogrammable logic con-
P trollers (PLCs) have long
been the almost exclusive
domain of proprietary architectures
for a number of reasons. Aside from
tradition, the most important factors
in selecting conventional PLCs over
more “intelligent,” standard com-
puter-based approaches are their
special requirements for com-
munication, I/O and programming
environment. These obstacles are
now addressed by a new family of
VME-based PLC-like products. In
addition, the approach being taken
by PEP Modular Computers (Pitts-
burgh, PA) promises additional flex-
ibility with a variety of networking
schemes, as well as scaled-down ver-
sions, to lower node costs to as little
as $300 per node.

PEP’s approach, dubbed VIUC
(VMEDbus Intelligent Universal Con-
troller), combines a high-perform-
ance processor, a network controller
and an I/O with VMEbus interface
circuitry providing the essence of a
PLC on a single 3U VME card. The
approach lets PLC programming,
maintenance and continuous
process improvement take place in
standard PLC languages, sequen-
tial function charts and relay ladder
logic. C code programming can also
be used.

PEP has also streamlined its ap-
proach somewhat, offering standard
3U VMEDbus and scaled-down non-
VME versions to handle the entire
spectrum of automation tasks from
PLCs and cell controllers, to higher-
level computing roles on the factory
floor and in the office. “The combi-
nation,” says PEP president Josef
Kreidl, “brings real-time intelligent
performance and industry stand-
ards to a market dominated by
single-vendor solutions.”

In the VMEbus configuration,
PEP’s approach lets a VIUC handle
either a full PLC’s tasks as a single
board, or operate in a larger system
with other VME cards. In a system
configuration, the VIUC handles all
host processor and communication
functions while 3U VMEbus boards
from any VMEbus manufacturer
can be used to provide I/O. As in any
standard VMEbus configuration, up

3U VME moves into PLC world

to 21 boards can be installed in a
single card cage resulting in a dra-
matic array of deterministic, multi-
tasking computing power.

B The short version

A scaled-down version of the VIUC
(the IUC) is also available where the
VMEDbus interface and controller cir-
cuitry has been “left off,” says Kreidl.
PEP has reduced the size of the card
by scaling down the VIUC and
making it easy to embed the node in |

viding individual configurations via
small piggy-back adapter (daugh-
ter) boards to meet a broad variety
of serial needs from RS-232 and RS-
485 to fiber-optic modems. In addi-
tion, PEP supplies software adap-
tion to various fieldbus standards
such as BitBus in North America,
and Profibus in Europe. A single
VIUC system can, therefore, be
tailored with a small software mod-
ule and piggyback board to serve
different network standards.

The heart of both PEP’s VIUC and
IUC is the MC68302, Motorola‘s
(Austin, TX) integrated multiproto-
col processor which runs at 16.7
MHz. The architecture of the proces-

PEP Modular Computers offers its PLC boards as standard 3U VMEbus boards, or with-
out the VMEbus interface for embedded applications. The non-VME version of the
processor/controller significantly reduces size, cost and power dissipation.

a robot arm or other machine; it’s |
also reduced the cost from $1,170 for
the VME version to $580 (quantity
one) and it’s scaled power dissipa-
tion to 1.5 W for the IUC from 3.5 W
for the VIUC.

Both the VIUC and the IUC com-
municate via a twisted pair at dis-
tances up to 1,200 m. Using what
has become a generic twisted-pair
approach known as fieldbus, PEP’s
boards implement standard net-
work protocols and protocol conver-
sion such as Ethernet and X.25.

Systems provide three serial com-
munications controllers with DMA
and two front-panel I/O ports pro-

sor gives the board 68000-class com-
puting power in addition to provid-
ing a separate RISC-based processor
core to handle the communications
and protocols.

The VIUC and IUC also have a
separate universal DMA channel,
three timers, interrupt controller,
and dual-ported RAM. Each board
can accommodate up to 4 Mbytes of
DRAM, 1 Mbyte of EPROM and 64
kbytes of EEPROM or battery-
backed SRAM. The VIUC includes
full VMEDbus interface circuitry in-
cluding master/slave capability and
full system-controller functions.

Each board also provides a local
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I/O extension bus that lets it accept
a wide variety of PEP controller ex-
tension modules. These daughter-
board modules are different from
the small snap-in modules used in
the communications port because
they are larger and allow more flex-
ible I/O. Either digital or analog I/O
modules can be used from PEP’s
standard catalog of functions, or
OEMs or users can design their own.

0 software approach

The VIUC uses a software model
that embraces every consideration
for deterministic performance,
fieldbus communications, standard
network protocols and protocol con-
version, applications, and system

To date, only a handful
of OEMs supply PLCs
based on both hardware
and software standards.
A handful of PC-bus-
based PLCs are available,
but do not truly adhere
to the standards.

development. In the latter category,
the VIUC software philosophy pro-
vides programming in both C and
world-standard TEC848 sequential
function charts and relay ladder
logic. To implement graphical pro-
gramming for both of the latter, PEP
provides a comprehensive program-
ming package it calls ISaGRAF
which, in addition to easing develop-
ment with inexpensive personal
computers, provides on-line main-
tenance and upgrades using the
same machines.

PEP’s ISaGRAF is a graphical,
windowing software toolkit that lets
process and control engineers
develop, simulate and debug control
code the way they think, using well-
known IEC-848 GRAFCET. The
ISaGRAF-developed relay ladder
logic code is then compiled and runs
as a task on Microware’s (Des
Moines, IA) OS-9 multitasking real-
time operating kernel.

“We're also developing ISaGRAF

ducts,” says Randy Ridenour, PEP’s
CEO and executive vice-president.

I A boost for 3U VME

The advantages of using standard
software and hardware in place of
conventional PLCs has long been
recognized, but OEMs have shied
away from such approaches for
much the same reasons that main-
line computer makers kept clear of
standard architectures—afraid of
losing their proprietary, competitive
edge. Now with PEP’s family of pro-
ducts leveraging off the broad base
of VMEbus products and accumu-
lated experience, OEMs will be look-
ing for such standard solutions.

To date, only a handful of OEMs
supply PLCs based on both hard-
ware and software standards. A
handful of PC-bus-based PLCs are
available, but do not truly adhere to
software and hardware standards.
Similarly, a number of 6U VMEbus
systems are made, but the larger
form factor makes them less attrac-
tive (and rugged) in many factory

environments.

Though most VMEbus card
makers don’t offer 3U cards, Ride-
nour points out that 3U VME is
identical in interface and control as
6U and the expertise to do one is
directly transferable to the other.
“As the 3U business calls for new
boards and demand ramps up, I ex-
pect the main-line VMEbus board
makers like Motorola (Phoenix, AZ)
will begin to offer 3U products,” says
Ridenour. &

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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And Behind It All is the Finest
of Today's PC Technology...

.. and tomorrow's, too, just as soon as it's available. Our
enclosures* range from six to 20 slots. Our CPUs
include 8088s and 286s with solid-state disks; 25-33
MHz 386s and 486s, all with cache - even fully
integrated 486s with hard disk and SVGA video inter-
faces. And there's more. To put this technology to
work for you, we'll provide the very best systems
expertise. We can work with your existing technology
base to develop whatever you need to complete your

B product. Whatever it takes to get to market rapidly -

‘ and successfully. It's part of our ""Total OEM Program

Support" plan that can make a real financial
and performance difference for your total

PC technology requirements.

Call 800-382-4229 for a FREE
video look at TO.P.S.™ See how
our technological leadership can
add to yours.

A Division of Maxwell Laboratories

PC Technologies

9596 CHESAPEAKE DRIVE
SAN DIEGO, CA 92123
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Walls between E-CAD and
M-CAD start to crumble

Mike Donlin, Senior Editor
ystem manufacturers are re-
s alizing that to overcome time-
to-market pressures, they
must integrate the electrical por-
tions of a circuit board’s design with
the system’s mechanical require-
ments. After all, a perfectly working
PCB isn’t much good
if it doesn’t fit into
the backplane. As a
result, many of the
walls separating elec-
tronic and mechani-
cal design environ-
ments are starting to
crumble. Recent
agreements between
electronic CAD (E-
CAD) and mechani-
cal CAD (M-CAD) tool
vendors signal that
concurrent engineer-
ing—the solution to
this necessary inte-
gration—is becoming
more than a market-
ing buzzword.
Mentor Graphics
(Wilsonville, OR),
for instance, has
entered into an
agreement with M-
CAD vendor Struc-

we had to decide on the specific
types of data that we needed to
send,” says Edwina Wedeking, in-
dustry marketing manager at
SDRC. “If you’re not careful, you
can end up sending a lot of infor-
mation back and forth needlessly.

The I-DEAS interface from SDRC takes component shapes from a solid models li-
brary or from footprint and height information encoded in the PCB layout
data. The resulting solid model can be used for interference checking,
manufacturability requirements, structural, thermal, and vibration analysis .

first EDA supplier to link to HP’s ME
10 2-D mechanical design and draft-
ing software via the IGES standard.
Though IGES isn’t as sophisticated

| as the custom links built by SDRC

and Mentor, it had what HP
needed—a readily available, work-
able format that both companies
could immediately use. The interface
is based on 2-D geometry, which
means that HP’s solid models must
be flattened to 2-D to port its ME 10
product to the Mentor Board Sta-
tion. Both Mentor and HP are work-
ing to refine the in-
terface to include
more intelligent ca-
pabilities, such as
the ability to recog-
nize components
and connectors as
such, rather than as
a series of arcs and
lines.

In addition to
Mentor, SDRC has
used its interface to
link up with other
PCB tool vendors—
Racal-Redac
(Mahwah, NJ) and
Valid Logic Systems
(San Jose, CA)—
agreements that
further signal this
trend of moving me-
chanical design con-
cerns into tradi-
tional EDA environ-
ments. But as more

tural Dynamic Re-
search Corporation
(SDRC) (Milford, OH) to provide
links between SDRC’s I-DEAS me-
chanical tools and Mentor’s Board
Station PCB design tools. Essen-
tially, the agreement means a me-
chanical engineer can take PCB
designs from the Mentor tool and
generate I-DEAS solid models, al-
lowing for system-level design
changes and analyses. Board
geometry and layout modifications
can then be back-annotated from
the mechanical to the electrical de-
sign side. Though this transfer
might seem an obvious connection
between the two disciplines, the
type of data each side needs differs
and melding the needs of each to
the other is a challenge. The inter-
face SDRC has developed is a
starting point in this transition.
“When we started our interface,

In the case of creating a mechanical
model of a PCB, for instance, you
don’t need routing information to
know if the board is going to fit in a
system.”

il Finding the right approach

Though Mentor and SDRC have
agreed to use a custom interface to
port data between tools, some com-
panies have opted to use the stan-
dard Initial Graphics Exchange
Specification (IGES) to translate de-
sign information. Hewlett Packard
(Palo Alto, CA) decided to use IGES
after it left the EDA business about
a year ago to focus on its M-CAD and
database tools. To ease customer
anxiety, HP developed translators to
other EDA vendors’ tools and is pro-
viding customer support during the
transition. Mentor Graphics was the

of these relation-
ships evolve, EDA
and M-CAD companies must decide
to adopt and refine existing stand-
ards, or develop proprietary inter-
faces.

“There are problems with both of
these approaches,” says Keith Fel-
ton, manager of CAD/CAM at Racal-
Redac (Tewksbury, Gloucestershire,
U.K.) “If the interface that you use
isn’t independent, you end up
tweaking it as the tools from each
side develop. This can get to be dif-
ficult if you're supporting a number
of different interfaces as Mentor is
proposing to do.”

Racal-Redac is developing a pro-
prietary EDIF-based interface called
CADIF, which it claims will address
this problem of a truly neutral inter-
face. “We take the data from our
Visula design system and put in an

| EDIF-style syntax,” explains Felton.
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5 Reasons Why Your CPU Source
Should Be Your Enclosure Source

*All I-Bus systems are certified
UL478, CSA 22.2, TUV/IEC-950,
FCC Class A and customer-
specified FCC Class B.

All trademarks are the property
of their respective companies.

If you're an OEM or Systems
Integrator using PC technology in
your commercial or industrial prod-
ucts, the I-Bus T.O.P.S" Program is
for you.

The '"Total OEM Program Support’' concept emerged
from our thorough understanding of the OEM's technology
and support requirements. Here's why TO.P.S.™ makes
financial and performance sense for you:

1 Design, Engineering and Manufacturing Services:

o Collaborating with you from design through product
development and manufacturing, we'll help you mini-
mize time-to-market and meet all production goals while
maintaining the highest product quality and reliability.

2 Systems Integration Services: Every OEM has

o different integration needs. Our service is the finest
available, covering the full range from basic platforms
to fully configured systems incorporating your proprietary
hardware and/or software.

3 "Life-Cycle”’ Support: We understand your

o production, logistical and product life cycles. From
our OEM Developers Program, supporting develop-
ment and prototyping to change management throughout
the production phase, I-Bus provides a full range of
life-cycle support services.

Total Customer Support: [-Bus is dedicated to this

o concept. Program managers are assigned to your pro-
ject to provide total support from the first design day,
through production, integration, delivery, insta%lation
and beyond. And to accommodate your integration
time frame, we provide an unprecedented Two-Year
Warranty that lets you guarantee your customers the
highest level of support available.

5 Absolute PC Technology: Commercial and industrial

o enclosures* from six to 20 slots; advanced CPUs:
8088s and 286s with solid-state disks; 25-33 MHz 386s
and 486s, all with cache - even fully
integrated 486s with
hard disk and SVGA
video interfaces. We'll
put the best in proven - >
and evolving — PC technology
to work for you.

Call 800-382-4229 for a FREE video
look at TO.P.S.™ And see how our PC
technology and leadership ensure yours.

PC Technologies

9596 CHESAPEAKE DRIVE
SAN DIEGO, CA 92123
(619) 569-0646

(800) 382-4229

FAX: (619) 268-7863
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40 MB/SEC

THE CI-VMEmory
LOW-COST VMEbus BYTE
PARITY MEMORY with 4, 8, or
16MB in one 6U VMEbus slot

THE CI-VSB EDC
Dual-port VMEbus/VSB memory
with Error Detection and Correction,
single-bit error detection/correction,
double-bit error detection, 4MB up
to 64MB in one VMEbus/VSB slot

& Chrislin Industries, Inc.
l 31312 Via Colinas, Suite 108
Westlake Village, CA 91362
TEL: (818) 991-2254 FAX: (818) 991-3490
CALL TOLL FREE: (800) 468-0736
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The Mechatronic approach
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Computervision is integrating its electrical and mechanical design tools with a meth-
odology dubbed the Mechatronic Approach. This divides system development into
two phases—Ilogical and physical—which must be executed simultaneously.

“We output that data and encrypt it
so it can’t be directly read. We then
provide C tools that act as a proce-
dural interface to access that infor-
mation. The data underneath—the
CADIF part—can change as the tools
change, but any interface written
with our C tools will always work.”
Though the strategic alliances and
interfaces are focusing on the integra-
tion of independent tool sets, some
EDA vendors claim to already have all
the necessary elements for such an
integrated suite. For instance, Com-
putervision (Bedford, MA), a part of
Prime Computer (Natick, MA), has
leveraged its M-CAD expertise and
coupled its CADDS 4X mechanical
design environment with its Auto-
board PCB design tool. The CADDS
4X model of electrical and mechanical
components and packaging can be
used to determine the required board
outline as well as height restrictions,
keep-out areas and mounting hole lo-
cations. With its purchase of Dazix
(Sunnyvale, CA), Intergraph (Hunts-
ville, AL) has also entered the fray
and boasts an impressive suite of elec-
trical and mechanical design tools.
But in spite of the strong showing
both companies are making in the
electromechanical arena, some
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users are leery of buying into suites
that contain proprietary tools and
interfaces.

 All's not rosy

Despite the apparently seamless inte-
gration of these disciplines—M-CAD
and E-CAD—there are some users
who aren’t satisfied with early results.
Two users, who asked not tobe quoted,
hold out hope for smoother integration
of these tools in the future, but pointed
out many of these partnerships and
tool suites leave something to be
desired. One in particular, a European
manufacturer of electronic modules
for transportation equipment, said
the information passed from the elec-
tronic to the mechanical side was
helpful, but inadequate. The electrical
design information passed along to
the mechanical tools enabled them to
predict the physical space required for
an electrical housing, but the actual
wiring of the module was done by
hand. In other words, the electrical
design data didn’t really represent the
finished product.

Most of the work involved in meld-
ing the two design disciplines will
undoubtedly take place in the li-
brary arena. The trick is to include
enough information in the EDA




“Our new DT3831 Series boards reduce
noise and maximize accuracy with onboard
anti-aliasing filters and Real-Time Error
Prevention™.” — Fred Molinari, President

Superior accuracy and data integrity
= Onboard anti-aliasing filters with
software-selectable cutoff frequencies

= Real-Time Error Prevention™

On-the-fly offset and gain, correction for each
combination of input channel, gain and range

High performance features

= Up to 250kHz gap-free DMA data transfer
= Simultaneous A/D and D/A

=« Eight differential analog input channels

« Two analog output channels

= Two 16-bit counter/timers (Am9513A)

= Onboard data buffer, eight digital I/0 lines

Complete software support for OEMs and
end users

= FREE device driver and subroutine library
= GLOBAL LAB® application software

Member of the “Hands-0ff ’series

= Total software configuration and calibration
of all board functions

Quantity pricing available = Fast5 day delivery

Call for FREE catalog Combat Noise in the Harshest of Environments

(508) 481-3700

In Canada, call (800) 268-0427

THE LEADER IN DATA ACQUISITION AND IMAGE PROCESSING

DATA TRANSLATION

World Headquarters: Data Translation, Inc., 100 Locke Drive, Marlboro, MA 01752-1192 USA, (508) 481-3700, Fax (508) 481-8620, Tix 951646
United Kingdom Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingham, Berkshire RG11 2QJ, UK., (734) 793838, Fax (734) 776670, Tix 94011914
Germany adci:aners: Data Translation GmbH, Im Weilerlen 10, 7120 BietigheimBissingen, Germany 7142-54025, 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 KonS (5) 448963; India (22) 23-1040; Israel 52-545685; Italy (2) 82470.1; Japan (3) 502-5550, (3) 5379-1971; Korea (2) 718-9521; Malaysia 3-2486788; Netherlands (70) 399-6360;
I;Jew Ze(agnéio%)éi;g)s%?: Norway (2) 53 12 50; Poland (22) 580701; Portugal (1) 7934834; Singapore 338-1300; South Africa (12) 803-7680/93; Spain (1) 555-8112; Sweden (8) 761 78 20; Switzerland (1) 386-8686;

awan

GLOBAL LAB and Data Translation are registered trademarks of Data Translation, Inc. Real-Time Error Prevention patent pending. All other trademarks and registered trademarks are the property of their respective holders
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MORE

standard features give you more
power and flexibility.

Advanced new features like continuous
zoom, undo/redo commands, a quick-
view system for your drawing hierarchy,
and symbol library browsing, propel
FutureNet® Schematic Designer into a
whole new level of schematic design
performance.

MORE

connections to other EDA systems
and printers/plotters.

Standard EDIF 2.0.0 output, plus dozens
of translators (most available for free
on our Electronic Bulletin Board), solidly
link your FutureNet work to the rest
of the EDA world. And, FutureNet sup-
ports more than 190 printers/plotters
from more than 50 manufacturers.

MOR

platforms and network support

for multi-user environments.
FutureNet supports the major platforms
of the industry: DOS, Sun-3, and SPARC
workstations. And with our new con-
current licensing scheme, FutureNet
can be networked to provide company-
wide access to the latest schematic
technology.

All this schematic design power is
backed up with the boldest guarantee in
theindustry: A 30-DAY MONEY-BACK
GUARANTEE of satisfaction.

FO
LESS

$895 and less for site license.
FutureNet is the price/performance
value leader. CALL TODAY to qualify
for a FREE Demo Disk, and we'll send
you FutureNet Direct, a complete catalog
of software and utilities to support
schematic capture.

1-800-3-DatalO
(1-800-332-8246)

SCHEMATIC DESIGNER

with integrated
post-processing

DATA 1/0

Corporation
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CAE/CAD TOOLS

model without ending up with a dev-
ice model that’s too unwieldy for use
by either the electrical or mechani-
cal tools. “There are basically two
ways to generate the component’s
shape to three dimensions,” says
SDRC's Wedeking. “Either the in-
terface looks at the data from the
electronic design and cross refer-
ences that to a library of parts for
mechanical considerations, or the
information is read directly from the
layout to generate a model. Our
latest enhancement lets us read the
footprint and height of components
directly from the electronic data to
generate the model of the PCB for
interference checking.”

Such an approach, however, ne-
cessitates the inclusion of height
and footprint data in the electronic
model. At present, this must be pro-
vided by the EDA vendor, or in the
case of a custom part or an ASIC,
written by the customer.

The challenge in designing these
interfaces is a technical concern, but
there are also issues that strike at the
heart of a company’s design philoso-
phy. Exactly who determines which
needs are uppermost—mechanical or
electrical—will be a source of debate
as the two disciplines share data and
engineering concerns. “The goal is to
solve mechanical problems before
committing to a layout,” says Bob
Kross, manager for mechanical pro-
ducts at Mentor. “If a designer can
move a few components around
without affecting the performance of
a board, it’s a lot better than having
to add some extra cooling devices
during manufacturing.” ]

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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Run PC Software
on a Hardhat
Computer

Al

[09X] JOSOIDIY

With Xycom's large family of /O, peripheral controllers and

PCIAT products for the VMEbus,  support modules.
you can run the most popular Xycom offers one-stop

PC software packages, aswellas  shopping for all the VMEbus
take advantage of the multipro-  hardware and software you'll
cessing capability and increased  need in any automation,
reliability designed into the - control or data acquisition
VMEDbus architecture. Complete  application.

your system with a full line of
Xycom hardhat hardened
VMEDbus 68000 family CPUs,

750 North Maple Road, Saline, Michigan 48176
(313) 4294971 FAX:(313) 429-1010
In USA call: 1-800-289-9266 ({1-800-AT-XYCOM)
In Canada call: (416) 8250281
In Europe call: +44 604 790 767
In Asia call: (65) 2510161

1O PIO

Xycom's complete family of
PC/AT hardware includes:
803865X™, 804865X™ and 80486™
PC/AT processors. Call today for a
detailed catalog of all Xycom
VMEDbus systems.

1-800-AT XYCOM
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OUR NEW PARTNERSHIP
ISAS HOTAS IT GETS.




After all, it’s Sun.
§ That’s right, FORCE and Sun have

»& teamed up to offer one of the brightest
¢ ’ new products in embedded systems.

® The SPARC™ CPU-IE engine. It’s

a complete implementation of SPARC-
station™ 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 power-
ful 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 development and target
system, thereby slashing costs and F
development time. \

TERS

CRLE

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 1/0 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 g
from SPARCstations and :
mass storage modules to
expansion boards, monitors
and keyboards.

But that’s what you'd expect from the
vendor with the broadest, most flexible line of embed-
ded 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 C Inc. 3165 Winch Blvd., Campbell, CA 95008-6557

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

VME at its best.
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B TECHNOLOGY DIRECTIONS

SOFTWARE AND DEVELOPMENT TOOLS

User demands push real-time
vendors into software alliances

Tom Williams, Senior Editor

here was a time when a com-
T pany could make a secure living

selling and supporting a real-
time kernel. Then came increased
demands for tool support and a net-
worked development environment,
so the successful kernel vendors fol-
lowed that trend. A kernel was sold
more in terms of its development
tool support than by virtue of its
raw performance. Now, the move
toward open systems in the gen-
eral-purpose computing world is
spilling over into the real-time
arena. The call for Unix compatibil-
ity is being heard more often, espe-
cially in the move toward a stan-
dard interface motivated primarily
by the U.S. government. This will
probably begin a move toward stra-
tegic alliances as kernel vendors
seek to include additional Unix-
like layers to enhance the applica-
bility of their core products.

B Finding the right mix
Real-time Unix systems that were
conceived from the start to combine
real-time performance with Unix
compatibility may have an advantage
when it comes to addressing the
open systems/real-time trend.
Companies that have developed
these systems include VenturCom
(Cambridge, MA), Modcomp (Ft.
Lauderdale, FL), Lynx Real-Time
Systems (Campbell, CA), and hard-
ware vendors such as Hewlett-
Packard (Palo Alto, CA) and Harris
Semiconductor (Melbourne, FL). At
least one kernel vendor, however,
has seen the writing on the wall and
is forming alliances to offer real-
time, open systems software prod-
ucts across the wider range of sys-
tem configurations. Software
Components Group (San Jose, CA)
has formed an alliance with Chorus
Systemes (Paris, France) that will
integrate SCG’s pSOS+ real-time
kernel with Chorus’ Chorus Mix
microkernel-based, Unix-compati-
ble operating system technology.
The Chorus approach is based on
a microkernel, but with a Unix-com-
patible application interface. Be-
tween the two is a set of services

called “servers” that are called by
the Unix API (application program-
ming interface) and make calls to
the microkernel. The microkernel
can run services on any processor in
a multiprocessor system that’s free.
This results in dynamic load
balancing and fast performance
but lacks the strict determinism
demanded by many real-time appli-

cations. Adding pSOS+ capability to |
such a system would let the designer |

The product integration will
cover what’s loosely defined as a
range of “hard” and “soft” real-time
systems, according to SCG presi-
dent Alfred Chao. Hard real-time
systems are thought of as those
traditionally served by the pSOS+
product with high speed and very
strict timing requirements, such as
avionics or real world device control.
“Soft” real-time includes process-
control applications with fairly
loose timing requirements, switch-
ing systems and test and measure-
ment. The systems are usually
larger than the “hard” embedded
types and may often require a user
interface. “We entered into this
relationship with Chorus to pro-

DEVELOPMENT AND PROCESSING
IN A UNIX ENVIRONMENT

Complete Unix real-time system

APPLICATION EXECUTION
REAL-TIME/DISTRIBUTED/PARALLEL

DISTRIBUTED DISTRIBUTED pSOS+
UNIX UNIX REAL-TIME
APPLICATIONS APPLICATIONS | APPLICATION
_SUN | § u __[‘ L il L , + :
~ UNIX | SCG/CHORUS - SCG/CHORUS Fso.ﬁme
HOST UNIX = UNIX m s
- MICROKERNEL . M'GﬂGKERNEL

NETWORK

A networked system using a combination of standard Unix, Chorus microkernel- and
pSOS+- based applications can combine different levels of real-time performance
along with distributed nonreal-time applications and be accessible via the Unix user

interface.

bind tasks, which demand such
capability, to pSOS+ and to given
hardware resources while leaving
the overall system to Chorus.

The server arrangement lets a user
modify, for example, a process, a file
or communications server without
contaminating the rest of the Unix
system, says Robert Anundson, vice-
president of new business develop-
ment and marketing for Chorus. “In
a uniprocessor Unix system, that’s
pretty tough because Unix has a lot of
global variables and if you touch one it
can be bad news.” Because Chorus
servers are encapsulated, Chorus
tracks standards as they emerge,
Anundson says. This will include the
Posix interface standards that have al-
ready been adopted and the emerging
1003.4 real-time extensions to Posix.

duce a ‘real-time Unix engine’ to
address the open system end of the
market place,” says Chao.

0 One-stop shopping

To that end, SCG plans to product-
ize the Chorus Mix system as a
binary—Chorus in the past has
only licensed source code to com-
puter manufacturers—and eventu-
ally provide a set of options that
will include pSOS+. “PSOS+ is
very fast and efficient,” says Chao.
“You can ROM it in 14 kbytes of code.
And yet it’s a proprietary operating
system.” So the resulting product
line should result in a “one-stop
shopping” decision for OEMs that
will let them take a migration path
from pSOS+ to a Unix-compatible
system or let them mix hard and
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1991, Software Components Group

REAL TIME CONSTRUCTION SET

All the pieces you need, including peace
of mind

You already know about our reliability.

Now we’d like you to know about the breadth of our product line.
Because we not only market pSOS®, the real-time kernel for bullet-proof
embedded systems in mission-critical applications. We also provide every-
thing else you need.

Everything.

That includes seamless, efficient support for both loosely and tightly
coupled multi-processor architectures... NFS, RPCs and other TCP/IP
network facilities... a DOS- or UNIX-friendly development environment ...
fully integrated source- and task-level debugging across a serial line or
network... and a lot more.

Like more host/target combinations than anybody else.

Most important of all, we supply more peace of mind. Roughly $5 billion

worth of electronic equipment worldwide depends on pSOS B SOFTVARE
GROUP
every day - and no failure has ever been attributed to pSOS.
So il you're planning a real-time project, call our
) [ g proj

800 number right now. There’s no better way to get the

whole story.

To receive a free copy of our new white paper on real time systems, call 1-800-458-PSOS.

SOFTWARE COMPONENTS GROUP

1731 Technology Drive, San Jose, CA 95110 Tel. 408-437-0700 Fax. 408-437-0711
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soft real-time capabilities within
the same system.

In another strategic move, SCG
has also entered a merger with In-
tegrated Systems, Inc (San Jose,
CA). ISI has a very strong presence
in the aerospace and automotive in-
dustry with its control engineering

design tools. Its SystemBuild pro-
duct lets control engineers graphi-
cally represent a control algorithm
as it’s presented in control engineer-
ing texts and then engineers can use
a tool called AutoCode to generate
compilable source code. A limitation
has been that the code is generated

STOP WASTING

TASKTOOLS

TIME& MONEY The most
BSO/ASKINGS new toolki powerful set of
for developing .software for - -~
the 68000 family, called 68000 sottware
TASKTOOLS", beats all others
on the maket today. Check out development
these features and benefits. to 1 P l bl |
*ANSIC
* Highly optimized code
* Reentrant code
» Direct control of I/O BENEFITS
* Interrupt handlers may be TASKTOOLS" offers you the
written in C following benefits:
* Floating point support - Reduced code size
+ 68040 and 68332 support  Increased productivity
CROSS VIEW" DEBUGGER ﬁﬁfﬁﬁ?&mﬂ
+ All major emulators supported
+ Multi-window interface 7 %&ngggg Xlag(lc}m Apollo,
+ Code & data br ints S
- Source level Uaecgul;g)o * Multi object formats
* Stack tracing OTHER PROCESSORS
*1/O simulation WITH SIMILAR SUPPORT
ASSEMBLER & LINKER o L
LB MM gt Il 05 & drvaives
Bl - Siemens 80C166
CALL Us
1-800-458-8276.
Outside U.S.A. 617-894-7800.
Fax 617-894-0551.

TaskTools and CrossView are trademarks of
BSO/TASKING.

BSO/Tasking US
18004588276

BSO/Tasking UK
+44252 510014

BSO/Tasking Italia
+39 2 6698 2207

BSO
TASKING

BSO/Tasking Deutschland BSO/Tasking France
+49 7152 22090

Tasking EV Netherlands
+3313054222 +31 33 558584
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for a hardware prototyping system
called the AC-100 that consists of up
to 10 80386-based single-board com-
puters. ISI has written a special-
ized operating environment with
drivers and communications
facilities for the AC-100.

“But when people want to go to
their own embedded environment
they have to do extra work,” says
Naren Gupta, ISI president and
CEO. The integration of pSOS+ into
the ISI development environment
will control code be generated for
any processor that’s supported by
pSOS+ via AutoCode. AutoCode
will be enhanced with a switch to
allow code generation for the AC-
100 or for pSOS+. “A system de-
signer doesn’t have to know a heck
of a lot of code at all to implement a
solution,” says Gupta. PSOS+ will
act as a sort of backplane that will
let a user plug in hand-written or
assembly code along with code
generated from the System-
Build/AutoCode environment. It
will also allow the use of pSOS+
compatible debugging tools.

The SCG/Chorus/ISI constella-
tion represents a strategic alliance
model that other real-time software
companies may follow to meet the
demands of their customers, who are
not only building larger and more
open systems but are struggling with
ever-increasing time-to-market
pressures. “They need a more sophis-
ticated implementation and a more
integrated development environ-
ment,” says Gupta. |

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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development with
QOasys delivers full 680x0
opment tool Kits built around/#t
Green Hills compilers.
The Green Hills 680x0 compi
rating is 35% faster than Sun’s

Using the new procedural mhmn optumzatlon the

rating jumps to a staggering 80% improvement.

Advanced C, C+ +, FORTRAN and

Pascal Language Support

* Full ANSI C X]J311 support with switch selectable
K&R C support.

e A true C++ Compiler for cross development.

* FORTRAN 77 with VAX VMS and DoD MILSTD-
1753 extensions.

e Pascal ISO Level 1 support.

* All compilers are inter-language callable.

* Native compilers are supported for 680x0, 88000,
386™ & i860™ microprocessor hosts.

Available Now!

QOasys tools are available on over 35 UNIX based
workstations and systems including DEC (VMS/
Ultrix), Sun, HP/Apollo, IBM (0S/2 and AIX), and
DG. Call us for the complete list.

Other Cross Tool Kits include:
88000, 80386, 1860 and Microsoft C.

)

Worldwide Support: Australia—Forefront Computing Sves 03-785-1122
Benelux —Computing & Systems Consultant 040-434-957 France—RTS

01 h'mh 1958 Germany—Stollman 040-890-880 Israel—Ankor Computers Ltd.
972-3-5483737 Italy—Instrumatic 02-353-8041 Japan—ERIC 03-668-8866, MCM
03-487-8477 Norway—OTE Komponent 02-30-6600 Singapore—Automated
Systems Ltd 02-789-9566 Spain—Decisa 01-204-4500 Sweden—Traco AB
0893-0000 Switzerland—Zuhlke Engineering AG 01-730-7055 UK—Real Time
Products 021-236-8070

ols.

Green Hills 68000/10/20/30/40 Optimizing

Cross Compilers (C, C+ +, Pascal, FORTRAN)

e Superior register allocation, inlining and loop
unrolling techniques.

® Support for position independent code and data.

* 68881, 68882, 68332 support.
e, ANSI C run-time source hbrary included for cross

elopment.

B Universal Debugger

e Source level remote debugger for embedded
programming.

* Multi-targeted and multi-window (supports 680x0
and 88000 targets).

e Extensive macro language.

e Customize communications to your target.

Oasys 680x0 Assembler/Linker

e Macro Assembler, Linker, Librarian, Cross
Reference and Symbol File Format Utilities.

Oasys 680x0 Simulator

e [nvaluable for debugging software without target
hardware.

Scale new heights with high performance
tools from Oasys. Call us for detailed
benchmark results.
CALL (617) 862-2002

Fax (617) 863-2633
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o
I — W

A &
R aad

One Cranberry Hill, Lexington, MA 02173
Single Source, Total Solutions

to AT&T, CaseTools Inc., Data General, Digital
Carporahon Gue: Software, lnc. HP/Apollo, [BM.Mmolllnc M““Jumt
ms, ant XEL,
386nnd1860mn-ademarksofhm100rp

CIRCLE NO. 37



# TECHNOLOGY DIRECTIONS

ND DEVELOPMENT TOOLS

Tom Williams, Senior Editor

he concept of scientific visual-
ization can be a slippery term

because it’s connected both
with interactive (i.e., real-time) sim-
ulation and with the viewing of static
data that has been collected from
either a simulation or from events
taking place in the real world. In
both cases, the interactive viewing of
3-D color representations of data has
until now been restricted to quite
expensive systems. Now, thanks

RISC power moving scientific
visualization onto the desktop

blocks for OEMs to design desktop |

visualization systems and to up-
grade existing designs with the
needed graphics processing power.
Interactive visualization of a color
3-D model, such as a molecular
model or a set of complex seismic
data requires enormous amounts of
number-crunching. An approxi-
mately equal amount of compute
power is needed to produce a photo-
realistic image from a set of design

« Hle Edit Special S(‘illlll]\ Uiswpoints  Auunation

=E

from all directions.

3-D data visualization on a desktop workstation with VoxelView by Vital Images. The
computer tomography image of a heart can be filtered using image-processing tech-
niques to highlight tissues of differing densities. Here the muscle tissue has been
removed to view the network of blood vessels. The image can be rotated for viewing

largely to RISC technologies, a good
portion of scientific visualization is
moving onto the desktop. In addi-
tion, another compute-intensive
graphics operation, the pho-
torealistic rendering of surfaces and
lighting, is making the move as well.
Not only are manufacturers such as
IBM (Armonk, NY), Silicon Graphics
(Mountain View, CA) and Stardent
(Concord, MA) coming out with inex-
pensive systems with the power to
view complex 3-D data, but board
manufacturers and software ven-
dors are producing the building

data. Such an image not only in-
cludes smooth surfaces and lighting
models, but also textures, reflec-
tions of the surrounding scene,
translucency, and shadows. When
this kind of display is set in motion
with a real-time simulation such as
fluid dynamics, the processing
demands skyrocket. Desktop visual-
ization systems are starting to get a
handle on the former (i.e., viewing
the data) and to some extent on the
latter (i.e., generating the data).
One of the most ambitious efforts
at bringing high-end image visuali-

zation to desktop workstations is the
Fusion product line from DuPont
Pixel (Newark, DE). The Fusion line
consists of add-in boards for a
variety of platforms along with an
extensive array of software, includ-
ing Fusix, an object-oriented pro-
gramming environment for parallel
processing. Fusix incorporates a
portable application programming
interface (API) and a microkernel
for attached Intel i860 processors.

| Desktop Fusion

The board products include the PX
10 and PX 20, called “Desktop Fu-
sion,” add-in cards which are avail-
able in a number of form factors
including SBus, Micro Channel
(MCA), ISA/EISA, and 6U VME. The
PX 10 and PX 20 can be used to
upgrade existing workstations such
as the Sparcstation, the IBM R/6000
or 386/496 AT-compatible machines.
The PX 10 contains one or two i860s
running at 25 to 40 MHz. At full
performance, it’s capable of render-
ing 50,000 24-bit Gouraud-shaded,
Z-buffered 50-pixel polygons/s.

The PX 20 has similar perform-
ance to the PX 10 but includes a
100-Mbyte/s inter-board bus called
the PX bus. The PX bus can be used
to communicate between multiple
cards to increase performance or to
multiple frame-store cards without
burdening the backplane bus. Users
are finding their own innovative ap-
plications for the PX bus as well,
something DuPont Pixel en-
courages, says Mike King, market-
ing manager for DuPont Pixel.

The Power Fusion series, the PX
100 and PX 200, are implemented on
9U VME cards and are intended as
add-ons for desk-side systems. The
PX 100 has four i860s in a multipro-
cessing environment that can ren-
der 165,000 Gouraud-shaded poly-
gons/s. The PX 200 uses the new
i860XP processor for roughly twice
the polygon processing of the PX
100. Each processor has a copy of the
Fusix microkernel. The processors
are tied together via the Fusix API,
which is the layer to which Fusix
applications make their operating
system calls, so applications never
really see the microkernel. The
API/microkernel arrangement lets
processors perform load balancing
and also lets processors work on ren-
dering operations or numeric pro-
cessing of a simulation model if that’s
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You Don't Have ToTake Chances With Bugs.

THE LOWEST-COST XDB ROM MONITOR DEBUGGER FORMOTOROLA 68000, 68020, 68030, 68302,
68332 AND 68340 MICROPROCESSORS.

Every embedded microprocessor application starts off with a few bugs. But you can eliminate
them without missing a beat — or a deadline. Because with InterTools XDB ROM Monitor
Debuggers, you start and finish debugging sooner in actual prototype environments. XDB's
powerful user-friendly interface and “smart” ROM Monitor make it the most productive
debugger available. And, startingat just $2,495, it’s also the lowest priced. Call
now for more information, or to order.

With InterTools, you don’t have to take ..I Intermetrlcs

chances with bugs. 1-800-356-3594 Microsystems Software, Inc.
617-661-0072. Make Every Bit Count

Price s for IBM PC and compatible version; call for pricing for other platforms 733 Concord Ave., Cambridge, MA 02138
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BURST CYCLE

It’s time to take the brakes off your 486 machine
and let it fly to its full potential.

How? With a BurstRAM™ from Motorola.

These new Fast Static devices run at cycle times
faster than most microprocessors. Stretching the lim-
its of system performance to the peak for which
enhanced 50 MHz processors are designed.

The key to the BurstRAM is our burst cycle proto-
col and the timely way it transfers several consecutive
words in quick succession. The on-chip burst counter
and specific logic let the BurstRAM interface directly

with the microprocessor and the cache controller
without extra logic.

Once again, Motorola delivers just what it takes to
enhance system performance. Like precocious design
solutions. Preeminent technology. Relentless product
support. And a very broad portfolio of Fast Statics. Not
to mention a complete line of FSRAM and DRAM
modules.

Want to read all about it? Send in the coupon on
the opposite page and we’ll show you just how far
Motorola can take you. In no time at all.

If you like what's new, wait 'til you see what's next.

@ MOTOROLA

BurstRAM and DSPRAM are trademarks of Motorola, Inc. ©1991 Motorola, Inc
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what’s needed at any given time.

The Fusix API represents a stable
interface to the Fusix environment
for porting a wide range of software.
The Fusix API, for example, is the
interface X-Windows is written to as
well as Pex, the new 3-D protocols
for X. In addition, DuPont Pixel has
ported the Silicon Graphics’ GL
graphics library to the Fusix API,
calling it PX/GL and providing
portability to applications written to
SG/GL. Silicon Graphics’ GL is itself
an API that’s gaining ever wider ac-
ceptance in the industry. “It’s very
clear that the industry wants a
single graphics API across all plat-
forms and that PHIGS is not the API
they want,” notes King. PHIGS
(Programmers Hierarchical Inter-
face to Graphics Standard) had ear-
lier been proposed as the API for
Pex.

| Aquest adds a board
The Intel i860 is showing up on
board-level products for the AT ISA
and EISA bus that are aimed at
bringing visualization power to PC-
compatible platforms as well. In ad-
dition to the DuPont Pixel Desktop
Fusion products mentioned above,
Aquest Products (Santa Clara, CA),
for example, has combined an i860
along with a Texas Instruments
TMS34020 video system processor
on a single AT board. The ARC/1
uses an on-board 64-bit bus to con-
nect the 1860 with 2 to 16 Mbytes of
DRAM and 2 Mbytes of VRAM and
interfaces to the 32-bit TMS34020.
Aquest has developed a library of
1860 routines that can be integrated
with various CAD software pack-
ages, according to Aquest chairman
Kanwar Chadha. The library
routines process the wire frame
models and render them as
Gouraud-shaded solids that can
then be manipulated for viewing by
the user. While Intel has supplied an
executive, called APX, which lets a
host-based Unix operating system
communicate with an i860 running
on the same system, Aquest has
developed its own executive that al-
lows communication with the i860
from a DOS environment.

B The i860 popular choice

Although many i860-based single-
board computers can certainly be
used for general computing applica-
tions, the 1860 seems to be a favored

choice when it comes to graphics ren-
dering because it contains multiple
on-chip floating-point units and the
circuitry to process 3-D graphics up to
and including Gouraud-shaded sur-
faces. An almost identical architec-
ture to the Aquest ARC/1 is the Super-
station 3D by Hercules Computer
Technology (Berkeley, CA). Hercules
has teamed up with Modern Medium
(Portland, OR) to port that company’s
RenderStar-2/i860 DOS-based ren-
dering and animation software to the
Superstation 3D.

RenderStar-2/i860 generates pho-
torealistic images and animations
from 3-D models. It includes high-

Many i860-based
single-board comput-
ers can be used for
general computing
applications, but the
i860 seems to be the
favorite choice for
graphics rendering.

end rendering techniques such as
texture mapping; smooth shading;
diffuse and reflective mapped sur-
faces; fast-shadow casting; and
point, spot and linear light sources.
A newer version of RenderStar-
2/i860, RenderStar-2/Pro, will run
in a dual-processing environment.
The user interface will run on the
DOS 386 or 486 while the rendering
engine will run on the i860. Accord-
ing to Modern Medium technical
sales support manager Larry
Hewitt, “RenderStar is an entirely
open system. That is, OEM compa-
nies can easily customize Render-
Star,” such as by integrating it into
existing CAD software to produce
photorealistic images of designs.
“Our engineers provide ‘hooks’ in
the software for outside developers’
special needs,” Hewitt says.

An exception to the dominance of
the 1860 is the Solids Engine board
from Octree Corporation (Cuper-
tino, CA). The Solids Engine is a 9U
VME board for Sun-3 and -4 work-
stations and is also available as a
desktop unit for Sparcstations. It
incorporates a custom ASIC for dis-

the lines.

What's new in Motorola’s Fast
Static lineup? This chart gives you but
a glimpse. Mail in the coupon below
for our complete quarterly update
of new Memory products. We think
you'll like our line of thinking.

é 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
MCM6709°= (OE) 10/12ns
MCM6208 15/20/25ns
MCM6209 (OE) 15/20/25ns
32K x 8 MCM6706°% 10/12ns
MCM6206 15/17/20/25ns*
32K x9 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*
8Kx 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
a ~ Synch Fast Static RAMs
64K x 4 MCM62982¢ 12/15ns
4 x64K x 1 MCM62983¢ 12/15ns
64K x 4 MCM62980 15/20ns
4 x64K x 1 MCM62981 15/20ns
32Kx9 MCM62950 20/25ns
MCM62960 17/20ns
MCM62110 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
°7 g BurstRAMs™
32K x 9 MCM62940 19/24ns
32K x 9 MCM62486 14/19ns
@ DSPRAM™
8K x 24 MCM56824 204/25/35ns
G Latched Fast Static RAMs
16K x 16 MCM62995 124/17/20ns
8K x 20 MCM62820 174/23ns
e* Cache Tag RAM Comparators O
4K x 4 MCM4180 18/20ns
4K x 4 MCM62351 20/25ns
Q, ~ Fast Static RAM Modules L
256K x 32 MCM322572 20/25ns
256K x 8 MCM8256Z 15/20ns
64K x 32 MCM3264Z 15/20ns
2 x 32K x 36 MCM3632Z 15/20ns
® Fabricated in BICMOS technology < Also available in slower speed
® pProduction scheduled July 1991 A Production scheduled 3Q91
* Registered outputs for two-stage pipeline
e L T UL P, (v e L |
& Return this coupon to Motorola, Inc, ~ 496€D100091
PO. Box 1466, Austin, Texas 78767 |
I Application Requirements. —_ |
| N‘u;nv — —==
Title e e e e e .
| |
l Company— == |
| Address —— |
| City — State — TP |
P = o ey |
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“..the industry’s best keyboard.”

— Personal Computing

“...a byword for quality and tactile
feedback...”— i compe:

“.1t’'s the leader among computer
kGYboar dS. ”— PC Magazine

“...nobody has been able to match
the quality...”- e

Now We'd Like To Give You
A Quote On Price.

The “industry’s best keyboard” is now for sale. If you're putting together systems or need
keyboards customized for your OEM operation, we make the best.
Call (606) 232-6814 or, in Europe, (33) 38 83 4308. Our quotes will
impress you as much as those above.

LEXMARK.

An IBM alliance company
FAX (606) 232-7241 in U.S.A., (33) 38 83 4048 in Europe. © Lexmark International, 1991. Lexmark is a trademark of Lexmark International, Inc. Quotes above reprinted with the permission of Personal Computing, March 1989
Which Computer?, July 1989; PC Magazine, January 17, 1980, © 1989 Ziff Communications Company; and PC World, The Hardware Shelf, Michael Goodwin, February 1988

See Us At COMDEX, Booth 688.
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B TECHNOLOGY DIRECTIONS

SOFTWARE AND DEVELOPMENT TOOLS

play of randomly placed voxels (the
3-D equivalent of pixels repre-
senting volumetric data) combined
with constructive solid geometry
(CSG). CSG combines points, lines,
surfaces, and solid primitives with
set operations to produce solid
geometric forms. The Solids Engine
also uses an Am29000 by Advanced
Micro Devices (Austin, TX) for a
shading processor.

Octree provides both turnkey ap-
plication software, called TrueSolid,
and OEM core libraries for custom
visualization and modeling applica-
tion development. TrueSolid is able
to handle both CSG models of solid
objects as well as volumetric data ob-
tained from 3-D imaging systems
such as CAT scanners, radar or sonar.

| Superminis knocked back

High-performance desktop systems
are attracting ports of rendering and
visualization software systems that
were originally intended for super-
minis, or “Crayettes.” One example
is VoxelView by Vital Images (Fair-
field, IA). VoxelView performs image
processing on 3-D volumetric data
such as seismic data, CAT scan data,
sonar and radar, and data generated
by supercomputer simulations of

things such as fluid dynamics.

With VoxelView, it’s possible to
perform many of the kinds of image
processing operations that are com-
mon to 2-D image data such as con-
trast enhancement and correction.
The user can adjust rendering para-
meters such as opacity and filter out
other densities to view, for example,
only the blood vessels in a heart, or
only saturated rock in a seismic sur-
vey. It’s possible to explore a volume
data set by rotating and slicing
through it in any orthogonal plane
to view the interior. VoxelView runs
on Silicon Graphics’ Iris systems
using GL. The use of GL has made
it relatively easy to port VoxelView
to other systems supporting it such
as the IBM RISC/6000.

Ready-made applications such as
VoxelView and RenderStar-2 are al-
ready reaching end-users in low-cost
systems designed around RISC pro-
cessors. These include the Iris In-
digo by Silicon Graphics, which is
based on the MIPS R3000A proces-
sor and is priced under $10,000, and
the 1860-based Vistra 800 series by
Stardent. Stardent has ported its
AVS visualization environment to
the new “low-end” system for ren-
dering and viewing static data.

These initial designs using RISC
processors and, in many cases, soft-
ware interface standards, show how
quickly and inexpensively scientific
visualization and photorealistic ren-
dering—once the domain of super-
mini systems—are moving onto
desktop machines. The existence of
RISC-based board-level products
oriented toward visualization and
rendering will only accelerate this

process. &
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

(A0B) T32-28000 . 5 "o s blonbiors Circle 213
Aquest Products

(408) 748-6200 Circle 214
DuPont Pixel

(703) 264-8750 % Circle 215
Hercules Computer Technology

(415) 540-6000 . .. £ Circle 216
IBM

(800)426-83333 . 5o n . Circle 217
Modern Medium

(503) 255-8401 . Circle 218
Octree Corp

(408) 257-9013 . Circle 219
Silicon Graphics

(415) 960-1980 Circle 220
Stardent

(508) 287-0100 . Circle 221
Vital Images

(515) 472-7726 . Circle 222

“If only we could use UNIX’ for our realtime applications...”

You want the power of a standard development 0S. But
you also want the performance of a realtime 0S. Which

way do you turn?

Presenting QNX 4.0. The operating system that’s
responsive enough for realtime apps, small enough for

PC platforms, flexible enough for transparent
networking, and modular enough for the most
demanding configurations.

QNX is a high-performance realtime 0S with its own
unique microkernel architecture.* But its APl is based on
the latest POSIX standards, so you get both outstanding
performance and portability for all your apps. And our

3-D OPEN LOOK® GUI
package is a sight for
Sore eyes.

So why bother
choosing between a

()

high-performance
realtime OS and a
standard development
system? Now you can
have it both ways.

For more information, phone

1-800-363-9001.

Quantum Software Systems Ltd.

*QNX is not based

on UNIX source code.

QNX is a registered trademark of
Quantum Software Systems Ltd.
UNIX and OPEN LOOK are registered

175 Terrence Matthews Crescent
Kanata, Ontario, Canada K2M 1W8
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trademarks of UNIX System Laboratories, Inc.
Intel is a registered trademark of Intel Corporation
© Quantum Software Systems Ltd. 1991
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If You
Design,

Specify,
or Integrate

BUSCON/92-WEST

FEBRUARY 4-6, 1992
LONG BEACH CONVENTION CENTER
LONG BEACH, CA

Is Your Best Source for
Board and Systems Level Technology

Plan now for BUSCON ’'92 WEST, February 4-6 at the Long Beach
Convention Center. Only BUSCON '92 WEST offers the industry’s most
complete selection of products, technology, and related services for
designers, specifyers, and integrators of equipment and systems built
around standard bus architectures.. For more information, complete
and return this coupon; or, phone (800) 243-3238; or, fax (203) 857-4075.

©CMC 1991 ABCVS EVENT

YES! Name

I’'m Interested e
in Attending Company

— Address

City

BUSCON/92-WEST"

FEBRUARY 4-6, 1992 Phone
LONG BEACH CONVENTION CENTER
LONG BEACH, CA

Retum to: CMC, 200 Connecticut Avenue, Norwalk, CT 068564990
CIRCLE NO. 105




Coming in January from COMPUTER DESIGN...

The Official
BUSCON/92-WEST ——
Show Guide

COMPUTER DESIGN and BUSCON team up to provide you with a complete
Show Guide package before and during the show.

The Guide: The Guide will include the full exhibitor listing and descriptions, a dining
and entertainment guide, a major value-added bus/board market overview and
analysis— plus, a new products section— and inquiry card.

Value-added This winter’s official Buscon Show Guide, mailed with the January issue

Editorial: of COMPUTER DESIGN and distributed to all show attendees, will feature
the usual show information — technical session descriptions and schedule,
exhibitor listing, dining and events in the Long Beach, CA area — but will be
enhanced by two editorial features of special interest to COMPUTER DESIGN
readers, Buscon attendees and exhibitors:

e First is a marketing overview of the bus/board industry written by
Warren Andrews. This overview will analyze the often confusing and
contradictory data on the size of the board business and projections for its
future development and growth.

¢ The second feature will be New Products, in which the products
being introduced at Buscon, or which were introduced to the marketplace
since Buscon/91-East, will be highlighted.

Distribution: The guide will be polybagged along with the Western portion of COMPUTER
DESIGN's January issue for a total distribution of 50,000+. In addition, a
special mailing will go to all of the pre-registrants...and it will be distributed
to each attendee at the show.

Issue Date: January, 1992

Pricing: 82,200 Per Page — including color.

Savings Advertise in the February Show issue of COMPUTER DESIGN
Opportunity: and save $500 per Show Guide page.

Closing: December 10, 1992 =

BUSCON/92-West

February 4—6, 1992

Long Beach Convention Center * Long Beach, CA

COMPUTER

PENNWELL PUBLISHING COMPANY ¢ ONE TECHNOLOGY PARK DRIVE ¢ WESTFORD, MA 01886 * 508-692-0700

PUBLISHER: David L. Allen, 508-392-2111 ¢ ASSOCIATE PUBLISHER Tim L. Tobeck, 508-392-2116¢ NATIONAL
ACCOUNTS MANAGERS: * WESTFORD, MA, Tim Pritchard, 508-392-2217 ¢ SPRING, TX, Eric Jeter, 713-353-0309 * SAN
JOSE, CA, Diane Palermo, 408-292-6837 ¢ STRATEGIC ACCOUNTS REPRESENTATIVES: « WESTFORD, MA,
Sue Nawoichik, 508-392-2118 ® David Singer, 508-392-2109 * INTERNATIONAL SALES OFFICES: ¢ SURREY, ENGLAND,
David Round, 81-686-7655 ¢ PARIS, FRANCE, Daniel R. Bernard, 1-39-14-6780 ¢ MUNICH, GERMANY, Johann Bylek, 089

903-8806 » MILAN, ITALY, Luigi Rancati, 02-70-30-0088 » TOKYO, JAPAN, Toshio Equsa, 81-33-536-5404 * ASIA, B
AUSTRALIA, NEW ZEALAND, TOM GORMAN, 852-833-2181 A PennWell Publication
CIRCLE NO. 43



Exemplary:
EUROCOM 7

VMEbus compu

FLOPS,integrate
ethernet interface, 4 serial R§232/422 interfaces, 2 parallel 8-bit
ports, rapid SCSI mass storage intexface (DMA basis), facility

for increasing functionality with Eltec daugther board

modules (graphics GPIB, X-Windows, high speed comms, etc.).
Software support: OS89, VRTX, UNIX, VxWorks, OS3000.
Highest standards of manufacture, complying with ISO9000 and with

consequent ESD protection.

Delivery from stock.

American

USA American Eltec, Inc. - 479, South Marengo Avenue - Pasadena, California 91101 - Phone (018) 4 49-1558 - Fax (818) 578-00 54
Germany Eltec Elektronik GmbH - Galileo-Galilei-Strafie 11 - D-6500 Mainz 42 - Tel.(0 61 31) 918-0 - Fax (061 31) 918199

France Eltec International SARL 1, Allée des Garays F-91120 Palaiseau Tel. (1) 64471877 Fax (1) 64470933

U.K. Eltec International PLC - 45 Caldecotte Lake Drive - Milton Keynes, MK7 8LF - Tel. (09 08) 36 64 99 - Fax (09 08) 2746 00
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RISC-based boards make

headway in real-time
applications

First-generation
RISC-based boards
are being replaced
with zippy new
models and real-
time software
support is
becoming a reality.

Warren Andrews
Senior Editor

Only a few short years

ago, RISC belonged to the
realm of the academicians.
Outside of classrooms and a
few assorted research papers,
no one believed it was a via-
ble technology. Today, the
tide has turned: traditional
CISC architectures—the
staid 680X0, and even the seemingly indomitable 80X86—are struggling
for survival as advanced workstations, personal computers, real-time systems,
and even embedded computers look to RISC for greater price/performance.

Real-time systems, particularly those based on standard-architecture
boards, have been one of the last bastions of CISC. Protected on one side
by a mountain of code that developers are reluctant to abandon, and on the
other by delays in the availability of real-time kernels, CISC architectures
have enjoyed protection from the RISC incursion. But that grace period is
rapidly coming to an end.

Real-time kernels, as well as sophisticated development environments,
are emerging for a variety of popular RISC architectures as kernel writers
learn the intricacies of the various RISC architectures. And though design-
ers may not be intimately familiar with the particular processor architec-
ture, they are comfortable working with familiar tools such as VxWorks
from Wind River Systems (Alemeda, CA), pSOS+ from Software Components
Group (San Jose, CA), and VRTX from Ready Systems (Sunnyvale, CA).

“There were two reasons for the slow acceptance of RISC CPU boards,”
says Peter Zackin, marketing director for Cyclone Microsystems (New
Haven, CT). “First, the tools were not there in terms of the development
environment, and second, board makers had to travel at least some distance
on the learning curve before products were viable.” Zackin’s evaluation
proves itself in almost every case. As indicated, the tools are just now
emerging, and almost every maker of RISC CPU boards has already
developed a second-generation product—usually after some major problems
with the first.

Cyclone, for example, had developed some 68000 family VME boards but

Software engineer
Greg Ames is doing
software develop-
ment on several
Cyclone Systems
i960 CPU boards.
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0 RISC-BASED BOARDS

became impatient with the time it
took for major enhancements in pro-
cessor performance. “We found that
there was only about a 2x perform-
ance advantage with each new pro-
cessor family generation (i.e., from
the 68010 to the 20 to the 30, etc.)
which takes about four years. Sys-
tem designers,” he says, “continued
to push for better and better per-
formance. That’s when we saw that
RISC chips were starting to in-
crease in performance at a much
greater rate.”

“We waited out
the first round of
RISC chips be-
cause there was
a lack of real-
time software—
a critical com-
ponent of board-
level products.
There are few
developers out
there willing to
buy raw hard-
ware, and even
fewer willing to
write their own
real-time ker-
nels,” he says.
Then Intel came
along with the
1960 and spent a
lot of money
getting a criti-
cal mass of soft-
ware. It got Wind
River to port
VxWorks to the
1960, which is
nowoffered as Vx960, and it got
Software Components to port its
pSOS+.

I More processors, more boards

The broad diversity of RISC proces-
sors has resulted in a number of new
board types. With the advent of
RISC, the traditional Intel and
Motorola family processors have
been augmented by at least five
major RISC architectures: Sparec,
MIPS, Motorola 88000, Intel 1960
and AMD 29000. In addition, SGS
Thompson’s Transputer—which
straddles the line between RISC and
CISC—adds to the selection as do
parts like Intel’s 1860 which strad-
dles the general-purpose/specialized
processor fence. To further cloud the
issue, both the MIPS and Sparc pro-
cessors are supported by a number
of semiconductor vendors all with
slightly different approaches, chip
sets and levels of complexity. It’s

the second board.
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expected this issue will become even
more difficult as each chip manufac-
turer starts to offer multichip mod-
ules (MCMs) sporting different con-
figurations of cache and other
features such as floating-point pro-
cessing, memory management and
interface controllers.

While first-generation RISC-
based boards have enjoyed only a
modest success, a number of things
have happened almost overnight to
greatly enhance the acceptance of

ent versions are also specifically
adapted for particular embedded ap-
plications or for more general-pur-
pose use.

The wide acceptance of RISC ma-
chines in the Unix arena is having a
significant effect on real-time appli-
cations for at least two important rea-
sons. First, widespread use of RISC
processors has served notice that the
technology is real, and offers impor-
tant price/performance advantages to
system developers. Second, Unix-

based machines

Omnibyte’s MIPS R3000-based CPU has all the features of a full featured single-
board computer. But the CPU is contained in two VME boards to take advantage of
the additional P2 I/O space and to deliver additional power from the backplane to

RISC CPU boards. First, and perhaps
most important, developers of real-
time kernels and operating systems
completed versions for most of the
popular RISC architectures.

Second, some popular RISC archi-
tectures have received widespread ac-
ceptance in the Unix environment.
Sparc, with the backing of Sun Micro-
systems (Mountain View, CA), has
spread as a number of Sparcstation
clones have emerged. And the newly-
formed ACE (Advanced Computing
Environment) consortium repre-
senting some 42-odd makers of PCs,
workstations, high-performance serv-
ers and superminicomputers has pub-
licly rallied-round the MIPS architec-
ture.

Finally, the makers of RISC chips
have provided a wide range of chip
types in different technologies with a
number of options from low-power
CMOS through high-performance
bipolar and gallium arsenide. Differ-

provide a good
development en-
vironment for real-
time applications.

“The reality of
RISC products,”
says Ed Schul-
man, vice-presi-
dent of marketing
at Ironics (Ithaca,
NY), “is that it’s
necessary to focus
on the board,
rather than on
the chip architec-
ture. Many of the
things often touted
as major features’
in CPUs, such as
the chip architec-
ture, register con-
figuration, process
parameters and
other specifics of
that particular
RISC family, are
totally irrelevant.
The major thing
is that there are typically two types
of boards—real-time and Unix-
based.”

“In the Sparc world,” continues
Schulman, “the Unix-based board is
the Sun-1E board (alternately-
sourced by Force Computers, Camp-
bell, CA) which is a 6U VMEbus
board running Sun/OS. Alternately,
there’s a Sun-2 board, which is a
non-VME board and Force is ex-
pected to release a VME version of
the Sun-2 later this year.” Schulman
says that these parts offer a solid
host environment and provide a
robust development environment
for real-time applications.

“On the real-time side,” he con-
tinues, “many of the CPU offer-
ings—including the one from Iron-
ics—don’t run Sun/OS.” Ironics’
board, for example, is designed to
run with VxWorks and pSOS+. In
addition, it runs all the development
tools that go along with VxWorks.




33 MHz. 80960CA. VME.
35 nsec SRAM. DRAM. DMA.
SQUALL Module. VxWorks.

Cyclone’s Squall
Hits 80960(;A.

Propelling a project forward e

in the whirlwind of advancing

technology is a challenge.

Cyclone Microsystems can help

accelerate your product develop-

ment with the CVME960 Single Board Computer.

PERFORMANCE: Cyclone’s CVME960 offers the
80960CA’s SuperScalar performance of multiple in-
structions per clock cycle and an on-chip DMA con-
troller. Cyclone couples the 80960CA’s power to
either 2 Mbytes of 35 nsec SRAM or up to 8 Mbytes of
fast DRAM.

FLEXIBILITY: A SQUALL Module™ is an I/O module
that utilizes the 80960CA’s capabilities as an embed-
ded processor and an I/O server. The interface to the
SQUALL Module includes four 32 bit DMA channels
as well as the 80960CA’s address, data, and control
signals. SQUALL Modules are available for High Speed
Data Links, Communications, and Network Interfaces.

DEVELOPMENT: The CVME960 has the tools to get
your real time and embedded projects moving. Like
the GNU Compiler/Debugger and VxWorks Real Time
Operating System with a symbolic source language
debugger.

SUPPORT: Cyclone backs the CVME960 with compre-
hensive technical and software support. Engineering
teams are ready to support your unique SQUALL
Module requirements.

Call Cyclone Microsystems to find out how the per-
formance and flexibility of the CVME960 and SQUALL
Modules™ can help you survive the storm.

CYCLONE

i L T S
MICROSYSTEMS

25 Science Park New Haven, CT 06511
(203) 786-5536

VxWorks is a product of Wind River Systems, Inc.
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HowAMD
Keep UpWith

SR 2 ¢:
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The Elegance Inside The HP Laser]et l1ISi" Printer:
The 29K™RISC Microprocessor Family;

HP's customers were on the prowl. The 29K™32-bit microprocessor from AMD.
And Hewlett-Packard knew exactly Only the 29K Family gives you the widest
what they were hunting for—a faster,  range of performance — thanks to its innovative
PCL5 and PostScript”compatible, register file and high-velocity memory interface.
affordable desktop laser printer. That's how HP achieves its blistering 17 page-per-
So they built the HP Laser]et IlISi printer. And  minute throughput, even with complex PCL5 and
naturally, they built it around the most versatile, PostScript documents.

high performance embedded RISC processor ever: Only the 29K Family keeps your system costs




Helps HP

its Customers.

low, while keeping performance high. Features
like AMD's unique on-chip caches and burst
mode give you maximum performance from less
expensive memaory.

Only the 29K Family helps bring your product
to market so fast. You'll breeze through develop-
ment with AMD's own tools, or the hardware and
software tools provided by over 50 Fusion29K™
Partners. And the 29K Family continues to grow,
with new members offering even higher perform-
ance and integration.

So make sure your customers are happy
puppies, and start designing with the 29K Family
from AMD. Call 1-800-292-9263 Ext. 3 for

more information.

Advanced Micro Devices

901 Thompson Place, PO. Box 3453, Sunnyvale, CA 94088. © 1991 Advanced Micro Devices, Inc
29K is a trademark and Fusion29K is a servicemark of Advanced Micro Devices.
Laser]et I1ISi is a trademark of Hewlett-Packard Co. PostScript is a registered trademark of
Adobe Systems, Inc. All other brand or product names are trademarks or registered trademarks
of their respective holders.
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I RISC-BASED BOARDS

The advantage then is to have basi-
cally a Sun workstation tied to a
VMEDbus chassis—“You get all the
advantages of VxWorks running on
the host with Sun/OS and the
advantages of VxWorks running on
the target,” says Schulman.
Similarly, pSOS+ will run on both
environments with piece tools and
development tools ported to that
board. “So,” he says, “We not only
have a pSOS+ multiprocessing ver-
sion, but we also have a complete
tool kit called Caseworks RT from
Multiprocessor Toolsmiths. There-

fore yougetacomplete set of graphi-
cal design tools that run on the Sun
workstation for design work includ-
ing a code generator that generates
C code, an application-level simula-
tor, a high-level debugger and a set
of integration tools that puts them
all together in terms of board in-
itialization and other specialized
requirements.”

B Implementation is important

The important thing, therefore, is
not the Sparc chip, but rather its
implementation. “But the real
magic,” Schulman goes on, “is that
Sun’s 1E board will plug directly
into a VME chassis eliminating the
need to play over Ethernet: the de-
velopment and target environment
reside in the same chassis.” He
says that Ironics plans to offer a
new product called Galaxy 32 de-
velopment/target platform com-
prising a 1E running Sun/OS and
any one of the Ironics’ real-time
engines running on the backplane.
Because it can run pSOS+, it can
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run 29000, 1960 and 88000 boards
as well as talk to Sparc boards.

An alternative is to use Sun’s
Sparcengine 2, which is essentially
the “motherboard” of the Sparcsta-
tion 2. This approach offers advan-
tages over the VME-based platform
in that the connection between the
VME chassis and the Sparcengine is
via an SBus-to-VME adapter. A
crash of the target system, there-
fore, doesn’t put the designer back
to square one—the buffer in the
adapter saves the development
work and operating system. When

Heurikon's
HK80/V960E was
one of the first
CPU boards based
on the i960CA, the
superscalar RISC
engine from Intel.
“It provides be-
tween 80 to 90
percent the perfor-
mance of compara-
ble CISC boards,”
says Abe Hirsch,
marketing director
at Heurikon.

Force releases its 2E board, that can
also be an option instead of the Sun
board.

“But using a VME board as a host
may not be the smartest thing,” says
Schulman. “Difficulties can arise be-
cause the Sun/OS is so tightly
coupled to the target environment
that it’s difficult to separate the two
for debugging purposes,” he says. In
addition, if the system crashes, valu-
able time is spent just to bring the
Unix operating system back up again.

But Sparc is by far not the only
RISC architecture in town though
it’s supported by Force, Ironics and
Mizar (Carrollton, TX). Intel’s 1960,
the MIPS family of processors and
Motorola’s 88000 are also in strong
contention.

Cyclone’s Zackin agrees largely
with Schulman for many of the same
reasons—the availability of both
VxWorks, pSOS+ and development
environments, except that Cyclone
has focused on Intel’s 1960 processor.

“Some companies are particularly
sensitive to architectural considera-

tions. Telecommunications compa-
nies, in particular, are often con-
cerned with things such as fast in-
teger processing and, therefore, the
processor architecture can be a key
element in the selection process,”
says Zackin. “But increasingly,
developers are starting to look
toward processor independence.”
“You're getting to the point now
where people are getting more at-
tached to the real-time environment
than to the processor architecture.
But it’s not as easy as simply swap-
ping boards,” cautions Zackin. “De-
pending on the application, there’s
always some degree of hard-wire
changes, and often subtle coding
changes, to make different boards
work in different applications.”

H Get it your way

System developers are becoming in-
creasingly critical in terms of what
they want to get their job done.
“Most of the applications we’ve run
into call for very high-performance
CPU engines oriented exclusively to
real-time tasks,” Zackin points out.
These call for very fast integer pro-
cessing with no MMU or floating-
point capability. “We feel confident
in the architectural approach we've
taken—so much so that were no
longer offering our 030 product for
new designs and have no plans for
an 040 CPU,” says Zackin.
Heurikon (Madison, WI) was
probably first on the 1960 band-
wagon and also reports heavy inter-
est from real-time developers.
Though Heurikon has not
reversed the byte ordering of the
Intel architecture on the board,
marketing director Abe Hirsch says,
“We know how to swap data on the
bus because of our experience with
Intel architectures—others have
run into trouble with the 1960 as
well as the 80X86.” Cyclone reverses
byte ordering on its CPU board so it
conforms with the Motorola Big
Endian configuration. “The ACE has
made byte ordering a lot less of an
issue since it decided on a Little
Endian configuration,” adds Hirsch.

| Price/performance

With any RISC discussion, the
price/performance issue looms
large. On one side, price sensitivities
dictate certain limitations since the
bulk of high-performance CPU busi-
ness is in OEM products. On the
other, performance is key to giving
systems a competitive edge in their
end-user markets. “We’ve bench-



The Next World Standard
for Embedded Systems
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IDT’s R3051 RISController”
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The future of RISC mlcroprocessors e

‘ The most popu-

lar RISC architec-
tures today were
developed in the
late 1980s by com-
panies like Sun
Microsystems and
MIPS Computer Sys-
tems. There are

two primary reasons behind the broad
acceptance of these architectures. First,
both companies realized that without di-
rect access to leading-edge semiconduc-
tor processes and design tools, they
couldn’t advance their architectures
alone. This led to the idea of licensing
architectures to multiple semiconductor
suppliers. Secondly, both companies—
with the multiple source problem
solved—further accelerated microproces-
sor user acceptance through an “open,”
as opposed to a proprietary, system ap-
proach. The fact that both were Unix-
based chips sewed up MIPS" and Sparc's
early adoption and success.

Much has happened since then.

Using the MIPS architecture example,
MIPS provides a fully-designed, full-
custom data base to a total of five semi-
conductor partners (currently IDT, LSI
Logic, NEC, Performance Semiconduc-
tor and Siemens). Each partner builds
and brings to market a pin-compatible
product. MIPS benefits because it’s archi-
tecture is more widely marketed, thus in-
creasing its chances of becoming “per-
vasive.”

Competition between these partners
is intense since all start with the identi-
cal pin-compatible product. The R2000,
R3000, R3000A and soon, the R4000
are all such examples. In this commodity-
like world, only performance, price,
quality and relationships are the differ-
entiators between suppliers. These are
all fleeting at best. As one would ex-

pect, all of the five partners are bringing
(or will be soon) derivative products to
market.

In the case of LSI Logic, it announced
MIPS—derivative products that include
high-performance processor modules,
generic Unix-based workstation chip
sets, and special-purpose RISC control-
lers. Typical application areas addressed
are the workstation and embedded con-
trol markets. As an example of the lat-
ter, LSI Logic has introduced very cost
competitive products (the LR33000 self-
embedding processor) that are power-
ful, high-speed, general-purpose RISC
controllers. Large instruction caches (up
to 8-kbytes), data caches, single clock in-
puts, and high operating frequency (up
to 40 MHz) are all part of this genera-
tion. Another feature is the integration
of much of the system logic that’s typi-
cally required by these types of systems.
DRAM controllers, timer/counters, wait-
state generators, write buffers, and a
byte-wide PROM interface are all on-
chip.

Future-generation products will con-
tain more of the same. Logical blocks
that will be integrated include floating-
point, as well as higher-performance
memory interfaces (e.g., direct support
of interleaved DRAM systems). Larger
cache sizes (16 kbytes and up) and
higher clock speeds (50 MHz and
above) will appear within the next 12
months.

Another path that will be followed
are families that address the needs of
high-volume “vertical” markets. Already
some products that are touted to be
laser-printer controllers have appeared
on the scene. Specialized products that
cater to other high-growth areas such
as single-chip X-terminal controllers (see
"X Windows terminals designers search
for a single-processor solution,” Com-

puter Design, Aug., p 77), data commu-
nication and military-aerospace. These
will contain features that are tailor-
made to these markets, and will be de-
signed in conjunction with market lead-
ers in each of these areas.

The trend toward specialization is key.
There will, however, be smaller market
niches, emerging growth opportunities
and companies that wish to differenti-
ate their products that may not choose
to use these “single-chip” devices.
These areas are best served by ASICs
containing RISC microprocessor cores.
Such a program will provide potential
users the benefit of a standard instruc-
tion set (thereby preserving most, if not
all, the software investment in compil-
ers, assemblers, debuggers, etc.) while
providing the ability to add proprietary
capability and features not available
from a standard, generic RISC controller.
Today, RISC cores are small enough (20k-
to-50k gates) to allow a great deal of
customization using contemporary multi-
ple 100K gate ASIC technology.

The one caveat pertinent to all these
market-specific and ASIC versions is the
potential for the silicon to be there be-
fore the tool base is ready. Great care
will have to be taken to ensure the
timely development of support tools for
all new product initiatives arriving on
the scene. The development of compil-
ers, logic analyzers, hardware models,
behavioral models and other third-party
support will require close coordination
between the semiconductor companies
and tool vendors.

All this activity in the RISC market-
place by so many semiconductor ven-
dors and their system partners is result-
ing in the world moving at a much
quicker pace. Time-to-market, time-to-
production and product differentiation
will be the keys for success in the 1990s.

Rick Rasmussen, general manager, MIPS Division, LSI Logic

marked our 19960 CPU versus many
others in the market and demon-
strated that it can consistently pro-
vide 80 to 90 percent of the perfor-
mance of comparable CISC boards
at one-half the price in real-time
simulation and control applica-
tions,” says Hirsch.

But performance measurement is
difficult at best, and in many cases
defies traditional wisdom. “Mips rat-
ings have little importance in real-
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time applications,” says Hirsch.
Zackin adds, “Around here, Mips
stands for Mythical Indications of
Performance. Each application is
different, calling for a different set
of metrics. Graphics processing, for
example, is much different than run-
ning a small loop program,” he adds.

Zackin continues, “The 1960CA
running at 30 MHz can actually per-
form the advertised 66 Mips. But
that’s when it’s running a loop out of

its own internal cache. In real world
applications—particularly in the real-
time, real world—the best it can do—
even using 35-ns SRAM—is about 30
Mips.” More important than numeri-
cal Mips, adds Hirsch, are factors such
as how much can be squeezed be-
tween interrupts, or how much con-
text switching has to be done, and
how fast it can be done, or what does
the interrupt driver have to do before
letting go of the processor.
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Despite the blazingly fast per-
formance of some of the newer pro-
cessors with clock speeds now at 25
MHz, 33-MHz versions in the wings
and even faster 50-MHz parts just
behind, many designers still aren’t
satisfied. Array processors and some
digital signal processors and
specialized graphics processor
boards offer multiple processors—
CSPI (Billerica, MA), for example,
offers a dual i860 board and Ariel
(Highland Park, NJ) offers a VME
board with four TMS320C40s—but
there are only a handful of multiple-

Cyclone, for example, is working
with a sophisticated real-time sys-
tem designer looking to put as many
as 1,000 processors in a system. The
system is designed for very high-
speed data-acquisition and pro-
cessing. To increase processor den-
sity, Cyclone puts a second 1960 on
one of its small, mezzanine boards.
In the high-speed data acquisition sys-
tem, each VME rack has 19 dual-pro-
cessor boards, and multiple racks are
tied together.

Zackin is quick to point out, though,
that Cyclone’s 19960 boards are used in

RISC processors have begun an invasion of major systems companies. This chart shows
significant affiliations of large systems companies with specific RISC architectures.

processor, general-purpose CPU
boards.

In the CISC arena, Synergy Micro-
systems (Encinitas, CA) offers a dual
68040 board and Radstone (Montvale,
NdJ) a dual-processor 68040/020
board. But in the RISC area only Vista
Controls (Valencia, CA) offers a dual
processor (AMD 29000) board and it’s
designed for use in the fire control
system of the Abrams Al tank. But
others have discovered clever ways to
add processing power.
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a wide variety of different systems
from very large systems as that de-
scribed above to multiple Ethernet
and T1 wide area networks to a PC-
sized box used in a color laser printer.
Once again, he stresses, the combina-
tion of price and performance dictate
design wins.

Still others are taking different
approaches to offering multiple pro-
cessors. [ronics points to the Sun-de-
fined Mbus which lets it add multi-
ple processors. “We’ve set up the bus

structure to accept any of the
emerging number of Sparc Unim-
odules (MCMs) which will soon be
offered by TI, Cypress Semiconduc-
tor, LSI Logic, Fujitsu, and others,”
says Schulman. He continues,
“We’re using the Cypress Sparc chip
and by incorporating the Mbus and
the 605 or equivalent cache MMU,
multiple processors can easily be
incorporated into a system either
on a daughter board, or non-active
(except for power and ground) com-
panion board.”

Motorola (Austin, TX) offers its
MVME167 in flavors with one, two
or four processors tied together on a
single module Motorola calls a Hy-
permodule says Jerry Gipper, the
company’s VME board manager.
“The 88000 is built with all the
hooks necessary for tying multiple
processors together,” says Gipper.
While it’s possible to tie a pair of
040’s together, it requires a signifi-
cant amount of glue logic. “That’s all
inside the 88k,” he says.

B On the Unix side

While there’s a great deal of activity
on the real-time side of the fence,
boards designed for both Unix and
real-time applications—looking pri-
marily like single-board computers
rather than more conventional
CPUs—continue to gain acceptance
among designers. The leader is Sun
with its 1E board. The 1E was first
to define a new generation of high-
performance, multifunction boards
in the RISC area, much the way
Motorola had done in the CISC
arena with its MVME147. But while
Sun defined compactness, perfor-
mance and functionality, Motorola’s
Computer Group combined these
with volume manufacturing technol-
ogy, adding low cost to the equation.

The Sun 1E is a high-performance
board capable of running Sun/OS
and includes key features such as
SCSI, Ethernet, parallel and serial
ports, large memory, high-resolu-
tion clocks and multiprocessing
hardware hooks such as special fea-
tures for cache coherency, mailbox
interrupts and read/modify/write
operations.

Lockheed Sanders (Nashua, NH)
took a similar approach with its
MIPS R3000-based board offered in
full military as well as commercial
versions. Like the Sun board,
Lockheed’s CPU makes extensive
use of ASICs—in fact, there are only
a handful of parts in addition to the
processor, memory and three large
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ASICs. And while Sun and Lockheed
bring high levels of integration and
performance to their boards, they
both come down on the pricey side.

Omnibyte (West Chicago, IL) is
also on the MIPS R3000 side of the
fence with a second-generation
R3000 board. “While we feel we were
successful with our first genera-
tion,” says planning director, Pete
Czuchra, “we also gained a lot of
experience which we were able to
use in the second generation.”

Like many of the other Unix/real-
time RISC CPU offerings, Om-
nibyte’s board, dubbed Pulsar, pro-
vides a variety of I/O including

The future of the CPU
board business is
faster boards with
greater functionality
and lower prices.
For this generation,
and perhaps the next,
RISC-based designs
will win the day for
many applications.

Ethernet and SCSI as well as four
serial and a real-time clock/calen-
dar. But instead of providing the
configuration on a single VME
board, Omnibyte opted for a two-
board version which provides a
number of advantages. “First, the
two boards provide a clean way to
get I/0 off to the P2 VME connector
instead of from the front panel. Sec-
ond, using two full slots, we can take
advantage of the additional power
and ground pins and not overload
the single slot,” says Czuchra.
Czuchra says that the company’s
board is finding a home in a number
of applications from high-perform-
ance workstations to real-time ap-
plications. It has software support
in the real-time arena from C Execu-
tive, JMI Software (Spring House,
PA), to Wind River’s VxWorks and
Ready Systems’ VRTX. In addition,
the company offers an Ada compiler
and MIPS’ RISC/OS version of Unix.
Czuchra is also singing out of the
same price/performance hymnal as
many of the other makers of RISC-
based CPU boards. Omnibyte’s Pul-
sar board in a 25-MHz version sells
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in hundred quantities for under
$3,000 each—a price Czuchra says
translates to about $120/Mips.

Motorola’s 88000 RISC family has
gotten off to a relatively slow start.
Early on, Motorola’s computer group
as well as Force, Eltec (Mainz, Ger-
many) and a few other board makers
jumped on the processor, but only to
find a dearth of real-time support,
and subsequently, customers. Force,
for example, was one of the early
adopters of the 88000, but switched
over to the Sparc just over a year
ago. “Motorola didn’t offer the real-
time support for the part that design-
ers need,” says Force vice-president
of operations, Fred Rehhausser.

And true, Motorola has been slow
in providing significant real-time
support. Though some major an-
nouncements are expected before
year-end, the chip is only supported
by Lynx, Uniflex (a real-time to Unix
bridge), and Motorola’s own VME
Exec. With Motorola’s traditionally
strong working relationship with
Ready Systems and Software Com-
ponents Group, it’s expected both
VRTX and pSOS+ will soon be an-
nounced for the 88000.

Other board makers that have
stayed with the 88000 chip report
brisk activity and are in eager ex-
pectation of new real-time support.
At the present time, Gipper reports
sales of Motorola’s 187 board to be
about 60 percent into Unix applica-
tions and 40 percent in real-time. In
addition to applications in Mo-
torola’s own Multi-Personal Com-
puter area, 88000 boards have been
surfacing in medium-performance
server products and a number of
simulation products.

And Motorola’s computer group
itself has been through three itera-
tions of its 88000 product before fi-
nally releasing its 187. The first two
were multiple-board sets with hefty
price tags. “The 187, Gipper says,
“sells for only about $2,500 in thou-
sands and under $4,000 for quantity
one. This gives developers a good
opportunity to get into the RISC en-
vironment inexpensively.”

B The future is faster

The future of the CPU board busi-
ness is faster boards with greater
functionality and lower prices. For
this generation, and perhaps the
next, RISC-based designs will win
the day for many applications. Chip
cost considerations alone help en-
gender that decision. At current
prices, a 25-MHz Motorola 68040

rocessor sells for somewhere in the
57 50 price range in thousands com-
pared with somewhere in the $200
range for a MIPS R3000 of equiva-
lent clock speed.

But microprocessor price alone
won’t be the determining factor. Pro-
cessor speeds are increasing: 33-
MHz clock speeds have arrived and
before the year is out, 50-MHz parts
may be here, possibly followed in a
year by common 100-MHz parts.
Whether CISC or RISC, these parts
are going to call for increasingly
speedy memory and peripheral com-
ponents. And that translates to
higher costs. The bottom line is that
the board—and system—costs are
going to be far more affected by
memory content, memory architec-
ture and peripheral components
than processor alone. |
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A Look at Today... A Vision of Tomorrow

Searching...For AR3000 VME

Hardware/Software Solution?

»

Omnibyte has the most
complete line of MIPS R3000
VME hardware, software and
systems for your project. In fact
you may select from 72 distinct
VME configurations.

You can get the fast and
powerful Pulsar 3000'™, shown
above, featuring:

® 25MHz R3000A RISC CPU

¢ 25MHz R3010A Floating-Point
Coprocessor (opt.)

® (4) R3020 Write Buffers

® 128KB (or 32KB) I-cache

® 128KB (or 32KB) D-cache

® 32, 16, 8 or 4MB DRAM

® High speed SCSI port (opt.)

® Ethernet interface (opt.)

® (4) serial ports

¢ (4) ROM sockets (up to 4MB)

® Real time calendar clock
w/battery

e 2KB NV RAM
® VIC068 VME Interface (slot 1)
Controller

And the Pulsar is available with
the following software:

PROM monitor
degugger &
I/O library

SPP/e with
architecture &
cache
simulator

ADA compiler
UNIX®
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In addition to our boards and
software, we can also provide
you with a complete line of
MIPS development systems.

For further information, give
Larry Snow a call today at
800-638-5022, (708-231-6880
in IL).

it

OMNIBYTE CORPORATION
245 W. Roosevelt Rd.
West Chicago Il 60185

Trademarks: 1-MIPS Computer
Systems Inc. (available in binary
or source), 2-Integrated Device
Technology, Inc., 3-JMI Software
Consultants Inc., 4-DOD, 5-Wind
River Systems (available for MIPS
and DEC workstations), 6-AT&T
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Software and Systems. ¢
Look to OMNIBYTE
for the complete line!

Ry,
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Omnibyte supports your total
effort with a complete line of
MIPS R3000 VME hardware,
software and systems. With
Omnibyte, you wili get the most
appropriate VME board for your
application. That's because
VME is our business and we
have 72 distinct configurations
to meet your needs. You can
obtain the software and
software support directly from
us. And you can get full R3000
systems to help you develop
your application.

Just look at the features on our
high speed OB/ACP-VR3000"™
shown above:

e 25MHz R3000A RISC CPU

® 25MHz 3010A Floating-Point
Coprocessor (opt.)

e (4) R3020 Write Buffers

e 128KB (or 32KB) of I-cache

& 128KB (or 32KB) of D-cache

e 32, 16, 8 or 4MB of DRAM

s (1) RS232C serial port

e (4) ROM sockets (256KB max.)

And you can get the following
software with the VR3000:

PROM monitor ||
& debugger

SPP/e plus
architecture &
cache
simulator

IDT/c? IBM/SUN
X-compiler

C EXECUTIVE® | Real time

monitor

ADA compier
Viorks®
RISC/os' UNIX®
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You also have this same
selection of software for our
PULSAR 3000"™ which is shown
on the opposite side of this

page.

For more information on our

line of R3000 VME boards,
software or systems, call Larry
Snow today at 800-638-5022,
(708-231-6880 in IL)

il

OMNIBYTE CORPORATION
245 W. Roosevelt Rd.
West Chicago IL 60185

Trademarks: 1-MIPS Computer
Systems Inc. (available in binary
or source), 2-Integrated Device
Technology, Inc., 3-JMI Software
Consultants Inc., 4-DOD, 5-Wind
River Systems (available for MIPS
and DEC workstations), 6-AT&T
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N ot much has happened

with 5-ns-and-faster PAL
products since focusing on
that technology a year ago
(see “High-speed PALs keep pace with today’s processors,” Computer
Design, Oct. 1990, p 75). In fact, anticipated demands for the lightning-fast
PALs have not materialized. Several factors are responsible for the reduced
demand for the newest generation of high-speed PALs: one factor, no doubt,
has been the downturn in the economy, specifically the slowdown in the PC
market. Another factor has been that 40- to 60-MHz CISC and RISC
microprocessors, which are pretty much driving the speed requirements for
the 5-ns and faster PALs, are just now becoming available. The third, and
perhaps the most interesting to ponder, is the ASIC factor. Can we expect
the demand for high-speed PALs to ever be what it has been in the past,
with ASICs themselves being faster and more affordable?

l standard package is the choice

With 5-ns-and-faster bipolar parts shipping from Texas Instruments (Hous-
ton, TX) and Advanced Micro Devices (Sunnyvale, CA), it’s become clear
that customers prefer the industry-standard pinout of the TI and AMD 5-ns
PALs over the proprietary pinout of AMD’s 4.5-ns parts. Now that National
Semiconductor (Santa Clara, CA) has gone into production with its 5-ns
bipolar PALs, also in an industry-standard pinout, designers have a third
source from which to select high-speed PALs. And as designers qualify parts
from TI, AMD and National, especially in the systems in which the parts
will be operating, preferences are being formed for one vendor’s PALs
over another, whether it be for robustness of design or simply for a
history of good experience with a certain vendor. In the meantime, an
AMD/TI proposal for a new industry-standard package for faster-than-
5-ns devices is going through the JEDEC approval process. At press time,

After going
through the JEDEC
approval process,
this high-speed
PLD pinout was
agreed upon ear-
lier this year as the
standard for the
next-generation of
fast PLDs, expected
to run at about 3.5
ns. The new pinout
has ground and
power pins inter-
spersed among out-
puts to reduce
ground bounce,
minimize skew,
and maximize
speed.
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B HIGH-SPEED PALs

the announcement date for the com-
promise pinout hadn’t been deter-
mined.

B Two ECL PALs are MIA

But what about the blazingly fast
ECL PALs from National and Cy-
press Semiconductor’s subsidiary,
Aspen Semiconductor (San Jose,
CA)? And whatever happened to
the 5-ns BICMOS PALs that Phil-
ips/Signetics (Sunnyvale, CA) had
expected to sample early this year?
It turns out that the appeal of
costly ECL parts such as
National’s 2-ns PAL hasn’t broad-
ened since last year. It’s still being
limited to very sophisticated users
designing high-end machines like
minisupers and, to a lesser extent,
test equipment.

As for Signetics’ promised BiC-
MOS, engineering efforts have been
delayed, according to Signetics, by a
production-facility move from
Sunnyvale to Albuquerque, New
Mexico. A revised schedule marks
the second or third quarter of next
year as the target date for sampling
Signetics’ 5-ns BiCMOS PALs.
National, also a BiCMOS booster,
expects to announce a BiCMOS in-
dustry-standard PLD part at 5 ns or
faster in the first quarter of next
year. And Lattice Semiconductor
(Hillsboro, OR) is talking about 5-ns

PALSs in pure CMOS but isn’t offer-
ing a timetable for introduction.

From the relative numbers of
users giving feedback on qualifying
or designing in 5-ns PALs, it seems
that getting to market early has
been to TT’s benefit. Dale Ray, design
engineer at General Dynamics (Fort
Worth, TX), ordered about 10
samples from TI when he needed a
25-MHz four-phase clock generator
for a proprietary board. Though
Ray had heard reports that TI was
having problems supplying the fast
PALs, as well as rumors of a prob-
lem with a knee in the output curve
of TT’s device, designers at General
Dynamics received the samples
they requested without delay and
report that the 5-ns parts are work-
ing reliably within the system en-
vironments into which they’ve been
designed.

Two years ago, when Ray’s group
at General Dynamics began the de-
sign series just being released to
market, designers used 7.5-ns PALs
in abundance. For General Dynam-
ics’ new design series, he expects the
group will use a lot of 5-ns parts. In
the case of Ray’s design group, speed
requirements are not driven so
much by processor clock speeds as
they are by the necessity to interface
to other computers. “Our systems
can handle up to 25-MHz bus cycles,

but by the time we do address com-
parisons and so on, 7.5 ns is right on
the edge of getting the job done,” he
explains.

Mike Tubbs, design engineer at
Compaq (Houston, TX), reports
being forced to use 5-ns PALSs to sup-
port cache memory and thus main-
tain system clock speed in a pro-
prietary product about to go into
production. Tubbs had also heard
that TI was having some problems
early on with its 5-ns parts, but Com-
paq found no glitches in the PALSs’
operation.

A product engineer qualifying
PALs at another major computer
vendor comments, “The 5-ns targets
are achievable. The processes have
been refined enough so that they will
be reliable.” As for setbacks that TI
and AMD are both reported to have
had somewhere along the 5-ns PAL
internal-development curve, “a ven-
dor pursuing such an aggressive pro-
duct can’t be expected to invent on
schedule.”

¥ System tests significant

“Any vendor’s 5-ns PALs, when run
through traditional qualifications,
will do well,” says Christopher
Lindstrom, supply quality engineer
at NCR (Columbia, SC). “But put
them in systems, and it’s a different
story,” he says. Lindstrom has qual-

TIBPAL20L8-5 data path diagram
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B HIGH-SPEED PALs

ified the TI, AMD and National 5-ns
bipolar PALs for NCR and leans to-
ward the new devices from National.
According to him, National is the
only vendor to have addressed an
undershoot problem in the high-
speed PALs. “With built-in safeguards
for system problems, National has a
much more robust design,” says
Lindstrom.

So far, NCR has designed in TI’s
5-ns PALs and is following up with
AMD and National parts. Three or
four of the high-speed PALs are
going onto a 50-MHz processor

for going to production with R4 and
R6 devices. “As we release those
parts,” says Lange, “they’ll be up for
sale, and users will have them
within six weeks or less.”

TI did separate designs for the
four 5-ns PAL lead options “to ex-
tract the best possible output condi-
tions,” explains Lange. The design
criteria TI adopted were aimed at
faster devices and cleaner edges.
“Users can’t afford to design around
a feature in a PAL that’s not clean
and predictable,” says Lange. As for
noise immunity, Lange says that

GROUND BOUNCE TEST RESULTS
DEVICE TYPE LOADING # OF OUTPUTS SWITCHED SIMULTANEOUSLY
CONDITIONS RESULTANT GROUND BOUNCE LEVEL (V)
1 2 3 4 5 o 7
GAL 16V8-7 CAP ONLY 50pF 35 | 45 | 60 | 75 | 90 | 110 | 1.40
AMD's Bipolar | CAPONLYS0pF | 20 | 30 | 40 | 60 | 75 | 90 | 1.10
1618-7

This table from Lattice gives comparative ground-bounce figures for a Lattice 7.5-ns
pure CMOS GAL16V8-7 and a bipolar 16L8-7 PAL. Both devices were tested with a 50-
pF capacitive load at the device using a HP 54111D digital oscilloscope.

board, implemented as part of NCR’s
strategy for building seven levels of
computing power, from notebook
computers to powerful parallel-pro-
cessing machines. For applications
problems with the 5-ns devices, Lind-
strom reports having found a problem
when TT’s part is subjected to a float-
ing input. According to him, TI is ex-
amining that problem now.

B call T hotline

At TI, PLD strategic marketing
manager Jon Lange encourages de-
signers encountering applications
difficulties with TI parts to pick up
the TI hotline. As for the rumored
knee in the output curve of TI’s 5-ns
device, “We don’t have a knee in any
of our output circuits. As part of the
breadboarding process, we did see a
problem internally with early engi-
neering units, but they were sam-
ples,” says Lange.

As for vagueries related to supply-
ing the L8 and R8 in 16- and 20-pin
packages, Lange says that Tl is in a
position to deliver as many parts as
users ask for. TI hit its internal
schedule for introducing the L8 and
R8, according to Lange, but didn’t
begin shipping as early in the second
quarter as some users expected. The
first week of this month is TT’s target
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TT’s design innovations make its 5-
ns PALs “very quiet and very true
under all conditions. There’s no
chance of false switching.”

l pemand picking up

Lange says that TI has been some-
what surprised at the slow demand
for high-speed PALs. “We were as-
suming production demand, but it
hasn’t materialized for the 5-ns de-
vices.” The demand has just recently
picked up, according to Lange, as
higher-speed versions of the 80386
and 80486 become available to users
in volume.

Most of AMD’s orders for a few
hundred thousand 4.5- and 5-ns
PALs have come in recently, says
Andy Robin, director of PLD
marketing at AMD. “Far and away,
the demand is for the 5-ns part,”
says Robin. “We have a good follow-
ing for the 4.5-ns part from sophis-
ticated users, with more design wins
every week. But we expect the ma-
jority of parts shipped to be 5-ns.”
Digital Equipment Corp (Maynard,
MA) is using AMD’s 4.5-ns PAL to
boost speed in a cache address con-
troller. DEC reports that before the
4.5-ns devices were available, PLDs
couldn’t be used in cache-controller
applications. But AMD’s part is not

only fast enough to cycle an address,
according to DEC, but it also elimi-
nates parts and gates, thus reduc-
ing the number of components on
a subsystem.

AMD is tempering its disappoint-
ment at not being able to deliver its
proprietary 4.5-ns pinout to a
broader market by devoting its ef-
forts to pushing an industry-stand-
ard package for parts faster than 4.5
and 5 ns through the JEDEC ap-
proval process. “The new package
doesn’t have the same pinout as the
4.5-ns PAL but adopts the same
philosophy as far as having more
ground pins distributed among
I/0s,” says Robin. His best guess is
that the next-generation PAL will be
a 3.75-ns or 3.5-ns device.

I More bipolar and then BiCMOS

After sampling for awhile, National
recently went into production with
its 5-ns bipolar PALs. The market
demand has been slow but is picking
up as customers build prototypes of
80386- and 80486-based PCs, says
Jay Kamdar, director of marketing
for programmable products. Na-
tional has established a leadership
position in ECL PALs, is now com-
peting in 5-ns bipolar PALs, and
with the introduction of a 5-ns-or-
faster industry-standard PLD in Bi-
CMOS early next year, hopes to es-
tablish market leadership.
“Commitments to ECL are hard to
come by,” reports Kamdar.
National’s strategy for its 5-ns bipo-
lar latecomer has been to design it
more robustly than TT’s or AMD’s
5-ns parts. As for BICMOS, National
wouldn’t divulge the specific part to
be implemented or its exact speed—
just that it’s targeted at perfor-
mance-critical applications. “It will
offer the highest performance the
industry has seen yet,” predicts
Kamdar.

In the meantime, Signetics has
seen silicon on its much-delayed Bi-
CMOS PALs and hopes to sample
them in the second or third quarter
of 1992. “Though Signetics will be
slightly late to market with 5-ns
PALs, we have a tighter distribution
to 5 ns at a time when other makers
are having difficulty shipping 5-ns
devices reliably,” says Paul Sasaki,
Signetics strategic marketing
manager for PLDs. The industry is
at the edge with TTL, says Sasaki.
National is counting on BiCMOS to
be faster as well as to deliver a con-
stant supply with good yield.

While Signetics and National are
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B HIGH-SPEED PALs

Compensating for output undershoot

If output undershoot excursions
caused by purely capacitive loads are
large enough in magnitude and dura-
tion, they can affect the access times of
high-speed PALs by many times their
specification limits. The figure (upper
right), showing a comparison of
National’s bipolar 5-ns PAL output char-
acteristics with and without undershoot
compensation, illustrates how a 150-pF
load on all outputs can affect access
time by dynamically altering the input
threshold characteristics of the output
buffer.

When an output high-to-low transi-
tion occurs, outputs undershoot below
both system ground and the PAL’s inter-
nal ground. With a large and purely ca-
pacitive output load, there's no current
supplied to the load to pull it back
above ground except what's delivered
to the output driver internally (usually
about a 1.5-KQ equivalent resistance).
That equivalent resistance, multiplied by
the 150-pF load capacitance, creates a
200-ns-or-greater time constant.

During the dead zone, or the time pe-
riod the output is below ground, the
input to the output buffer is pulled to a
voltage lower than its normal operating
range through the output driver’s clamp
diode. As a result, the output will effec-
tively stay low since any subsequent
edge arriving at the input of the buffer
will not be recognized.

To reduce the output undershoot and
its dependence on the load, National
has added the simple circuit shown in
the figure (lower right) to the output
buffer. The comparator in the circuit
senses the difference between the out-
put driver’s collector and emitter volt-
ages. When the collector voltage falls
below the emitter voltage as the output
undershoots, the comparator delivers a
predefined voltage to the base of the

output pullup driver, thereby delivering
los current directly to the load capaci-
tance and reducing the time constant of
the dead zone to 6.75 ns (an equivalent
resistance of about 45 Q). This signifi-
cantly reduces the window of time dur-
ing which the next edge can be af-
fected as well as the magnitude of that
effect, according to National.

Measured data on National's 5-ns bi-
polar PAL, loaded with 150 pF, all out-
puts switching, and without undershoot
compensation, shows a 25-ns access-
time increase. Under the same condi-
tions, with undershoot compensation,
National says that access increase is re-
duced to less than 2 ns. National says
the relative simplicity of the undershoot
compensation circuit results in an addi-
tional current per output of only 150
UA and less than 1 percent area in-
crease to the output buffer.
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counting on BiCMOS to give them
market leadership, Lattice Semicon-
ductor is planning to shrink its
EECMOS technology down to 0.6
um (effective) from 0.75 uym and
apply this technology to the 16V8,
now at 7 ns, to yield a 5-ns pure
CMOS part. Lattice isn’t ready to
pin itself down to an introduction
date, says Steve Donovan, Lattice’s
director of marketing. “I can’t say it
will happen in 92, and the 16V8
may not, in the end, be top priority.
But Lattice is developing the tech-
nology for a 5-ns pure CMOS PAL

88 OCTOBER 1991 COMPUTER DESIGN

that will give faster edge rates than
bipolar and BiCMOS as well as en-
hanced system-level performance.”
Donovan says that Lattice’s target
goal is to provide lower power than
bipolar or BiCMOS in a standard
package. The reprogrammability of
Lattice’s EECMOS technology also
makes it attractive. Bipolar and
BiCMOS are usually one-time pro-
grammable.

When questioned as to interest in
5-ns pure CMOS PALs, users tend
to be negative, based on a belief that
ground bounce for a pure CMOS 5-

ns device could get dangerously
close to the threshold, causing some
inadvertent switching. But Jock
Tomlinson, field applications
manager at Lattice, points to a com-
parison between the 7.5-ns Lattice
GAL16V8B-7 and an AMD bipolar
16L8-7.5 PAL. “Both the AMD
bipolar PAL and the Lattice GAL
devices were tested with a 50-pF
capacitive load at the device under
test using the HP 5411D digital
oscilloscope. The bipolar device had
a resultant ground bounce of 1.1 Vg,
compared to 1.4 Vg, for the Lattice
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B HIGH-SPEED PALs

New pinout standard embraced for faster-than-5-ns PAL$

Keeping

customers happy
often requires
faster and faster
hardware. Keeping
competitive often re-
| quires being first to
market with faster
and faster hard-
ware. Microprocessors keep getting
faster and have increasingly become
central to delivering faster hardware.
Over the last decade, CISC processors
have gone from 8 bits at 4 MHz to prod-
ucts such as the 32-bit Am386 at 40
MHz. RISC processors are even faster,
with the Am29000 and others deliver-
ing 40 to 60 MHz and more.

Being the firstest with the mostest
isn‘t easy: even though many have the
same microprocessors available to them,
not everybody can be first to market
with a hot new box. Especially when de-
sign errors occur and marketing people
change the product definition at the last
minute.

But being first with the most is key,
so the pressure to reduce design cycles
is enormous. And that pressure is what
has fueled the terrific surge of the fast-
est growing segment of the logic mar-
ket: PLD’s. The last-minute design
change capability of PLDs is practically
legend—many are the engineers whose

projects have been saved by an edit to
their PAL device codes.

Another nice virtue of PLDs is that
they've gotten faster just when we
need them. In fact, they have delivered
a new burst of speed more frequently
and faithfully than any other form of
digital logic, and thus arrived at 5-
ns/117-MHz speeds, an order of magni-
tude improved from their initial versions
of 13 years ago. In fact, PAL devices are
now the fastest form of TTL-compatible
logic. Now, aside from being a great part-
ner for fast microprocessors, PLDs are a
simple and powerful tool kit for fixing criti-
cal-path timing problems.

There are some gotchas, though. If a
collection of ultra high-speed parts are
used to make an ultra high-speed
board, it won't tolerate the loose design
techniques that worked just a year or
two ago. Ground bounce, ringing, re-
flections, excessive overshoot and under-
shoot, glitching, unaddressed electro-
magnetic interference and radio
frequency interference issues, unconsid-
ered transmission line effects, and other
hazards await the designer who sticks
to yesterday's long traces, unterminated
lines, and generally cavalier approach.
More than ever before, minimums can
bite and skews can steal a board'’s per-
formance potential. Fighting to wring
out nanoseconds or even picoseconds

takes first-rate engineering.

Members of the JEDEC PLD commit-
tee decided that if PLDs were to con-
tinue to get faster, which they are, per-
haps something should be done to
make them easier to use. So a new,
high-speed PLD pinout standard was
agreed upon earlier this year. This
pinout has the virtue of reducing
ground bounce by interspersing
grounds among the device'’s outputs.
Likewise, putting power pins among the
outputs maximizes the speed that the
device can deliver. The power and
ground scheme minimizes skew. And, fi-
nally, the power and ground distribution
among the outputs may save a designer
or two from creating crosstalk problems
because of their board layouts.

So as PLDs move along to the break-
neck rate of about 3 ns/135 MHz, a new
pinout will make board designers’ chal-
lenges surmountable. And AMD will ship
an eighth generation of PLD speed into
performance-hungry sockets through-
out the world.

One last question is left. It seems al-
most a given that system performance
and time-to-market will continue to be
key. As microprocessor speeds continue to
climb and PLDs get to 2-ns/175-MHz
speeds, will anybody know how to do the
good 80+MHz TTL board designs that
use them?

Andy Robin, director of PLD marketing, Advanced Micro Devices

GAL device.” When asked about a
crossover point from CMOS to
bipolar with regard to I. vs
frequency, Tomlinson observes that
at no point in the operation of the
Lattice GAL16V8B-7 device does it
come close to the bipolar 7.5-ns dev-
ice. “The bipolar 7.5-ns device is
specified at 210 mA Iy (static)
whereas at 25 MHz, 5.25 Vg, the
Lattice device is specified at I..=115
mA max. At 100 MHz, I.. for the
GAL16V8B will approach 117 mA
max, but that’s a long way from the
bipolar’s 210 mA,” Tomlinson points
out.

Tony Chatzigianis, member of the
technical staff at Silicon Graphics
(Mountain View, CA), has tried Lat-
tice’s 7.5-ns GALs but hasn’t tested
them extensively. He would, though,
be interested in 5-ns pure CMOS
devices from Lattice because the
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EECMOS parts are “very pro-
grammable—you don’t have to
waste the parts.” Although Chatzigi-
anis didn’t have data available on
ground bounce figures for the 7.5-ns
parts, he reports that, “We’ve had no
problems with the CMOS GALs,
even though we’ve really pushed the
parts, with a lot of outputs switching
at the same time.”

Chatzigianis is currently design-
ing 5-ns PALs from AMD and TI into
video graphics boards for Silicon
Graphics’ main graphics systems.
Though system clocks on the boards
aren’t necessarily very fast, design-
ers require tight timing for clock
multiplexing. “We’re playing games
with system clocks and can’t
tolerate delays going through the
clocks,” notes Chatzigianis. “We’re
using PALs to select clocks.” Though
Silicon Graphics is mixing AMD and

TI parts in its new system, Chatzigi-
anis tends to prefer AMD to TI. “T've
never had a bad experience with
AMD,” he says.

With so few 5-ns-and-faster appli-
cations having been released to
market, it seems doubtful that
demand for high-speed PALs will
ever again match the volumes of
past-generation devices. Since
ASICs have gone down in price and
up in speed and density, they've
gained in appeal. Not to mention
FPGAs, which have taken over as
the darlings of the industry. NCR’s
Christopher Lindstrom observes
that at one time NCR would have
put up to 50 PALs on a board, but
now designers will use somewhere
between three and 15. “ASICs are so
much more affordable,” Lindstrom
says. “And what you can’t do in
ASICs, you can do in super PLDs
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B HIGH-SPEED PALs

such as faster MACHs or low-gate-
count, high-speed FPGAs.” NCR is
pushing the envelope of technology,
notes Lindstrom, and will do as
many as four or five passes of a
board.

Compaq’s Tubbs reports that
while three designs in progress
today at Compaq use 5-ns PALs, at
least two of them will be moving to
ASIC implementations. A cost-re-
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MC 68040 CPU Board
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1991

duction group at Compaq does ASIC-
based board revisions after products
go to market.

B PALs still needed

Nevertheless, the demand for PALs
will always be with us. It’s just the
volume of that demand that’s in
question. There will be fewer PALSs
in the future, predicts Gary Gostin,
senior system architect at Convex
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Computer (Richardson, TX). “We’re
trying to put as much into ASICs as
we can, but there will always be a
need for glue logic.” Convex is one of
the small number of customers for
National’s 2- and 4-ns ECL PALs.
The high-speed, high-cost ECL de-
vices have been designed into the
recently announced Convex C3800
supercomputer family, which run at
16 ns. “We needed something that
was fast enough to go from one gate
array through a PAL into another
gate array in one clock cycle. We
tried to pull as much as possible onto
Vitesse GaAs gate arrays, but we
still needed glue logic,” says Gostin.

Semiconductor vendors, too, are
seeing a shift away from PALs. TT’s
Lange says that PALs are no longer
the logic people design around—now
it’s ASICs. “Customers will use

With so few 5-ns-and-
faster applications
released to market, it
seems doubtful that
market demand for
high-speed PALs will
ever again match the
volumes of past-
generation devices.

PALs when they come up against a
market window. A PAL will be the

| last thing in there to accomplish a

design goal, to make up for speed
lacking in other components. We call

| it ‘oops logic’,” says Lange.

And what does the future hold for
PALs? Where will silicon technology
go after 2-ns ECL PALs, 4.5- and
5-ns bipolar, 5-ns or faster BICMOS
and 5-ns pure CMOS? Will TTL con-
tinue as the standard as we go to
even higher frequencies, or will the
industry adopt a lower-voltage
standard?

Feedback from users and vendors

| on these issues isn’t definitive.
| “We're pretty much at the end of the
| road for 5-V PALs,” says Signetics’

Sasaki. “It may happen that we’ll go
to a lower voltage. The JEDEC com-
mittee is looking at a low-voltage
standard, at about 3 V.”

General Dynamics’ Ray doesn’t
foresee his company designing with

| 3-V PALs, “unless a lot of logic is
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B HIGH-SPEED PALs

done in a 3-V standard. The
functionality of 3-V stuff is limited.
All of our interfacing is set up at TTL
levels.” Compaq’s Tubbs, on the
other hand, thinks it will be neces-
sary for high-speed processors, as
well as parts to go along with them,
to go to smaller voltage swings
before noise problems become tre-
mendous. And Lattice’s Donovan
says that, as designers go up to
higher frequencies and down to
lower power, they’re going to have to
reduce the range they’re swinging
over.

B How fast should it go?

As for the next generation of PALs,
Donovan says that the benefit be-
yond 5 ns becomes questionable.
“You’d have a very fast propagation
delay through the IC, but then mas-
sive delays going through the pack-
age and the package to the board.”
Donovan suggests, instead, that de-

signers go to a higher level of inte-
gration to eliminate on-chip, off-
chip, and chip-to-board delays.

If complex PLDs, FPGAs, and
ASICs will give users the levels of
speed they require for the systems
they’re designing at affordable
prices, it’s likely that we’ll no longer
see high-speed PALs being sold in
tremendous volumes. Though the
need for glue logic, or last-minute
“oops logic,” may always be with us,
it may be a bit of an academic exer-
cise to plan on solutions more
elaborate than the 5-ns and faster
PALs we already have. They them-
selves have not yet met with wide-
spread market acceptance. =

For more information about the technol-
ogies, products or companies mentioned in
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Now you know all the angles.
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