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Stuck in a SCSI data-transfer bottleneck?

A first-class SCSI-2 VME board could get you out of that jam...if getting that
board up and running doesn’t leave your whole engineering team in gridlock.

That’s why, when you buy a Rimfire SCSI-2 VME board from Ciprico, you don’t
just get a product. You get a partner.

As your partner, we'll help you write the drivers you need, and provide on-site
installation. We’ll even work with your engineering team to customize hardware or software
for your special application needs.

And you get Rimfire’s unmatched performance, quality and features. Like the
new Rimfire 3870 and 3590 — the first VME boards with independent two-channel SCSI-2
architecture.

First-class hardware and first-class support and service. That’s how you beat
bottlenecks. And that’s what Ciprico is all about.

TURN TO CIPRICO WHEN YOU'RE IN A SCSI JAM.

CALL 1-800-SCSI-NOW CALL (44) 635 873666
Ciprico, Inc. Ciprico (Europe) Ltd.
2955 Xenium Lane 7 Clerewater Place, Lower Way
Minneapolis, MN 55441 Newbury, Berkshire RG13 4RF England
Fax: (612) 559-8799 Fax: (44) 635 871996
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InnovativeTechnology
In System Packaging

the Backplaneggs

One Thing .
Separates a Great

&

from a Good One.

It's the innovative applica-
tion of cutting-edge technology
to your specific requirements.
It's what we do at Electronic
Solutions.

There was a time when a
backplane was little more than a
few connectors mounted to a
simple pc board. But today’s
higher performance systems
require higher performance
multilayer backplanes. Someone
has to resolve the difficult issues
faced in designing a backplane
that will handle your high-
speed system—a balancing act
between design parameters that
affect crosstalk, reflections,
impedance, ground shift, and
power distribution.

That’s where Electronic
Solutions can make your job
easier! You can rely on our

VMEbus
VXI bus
Sun bus
Multibus 1

Multibus I1
Futurebus+

experience and expertise to
resolve the design issues you're
facing quickly—at a price that
even your bean counters will be
pleased with.

For industry standard
backplanes such as VME,
Multibus I or II, Sun, VXI, or
Futurebus+ we have a line of
high performance backplanes
available off the shelf. Our back-
planes have been independently
tested and ranked as the “Best
Balanced” backplanes available.

I
|
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Mixed buses
Proprietary buses
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Backplane

For proprietary back-
planes, no matter how exotic or
unusual, we'll apply the same
design expertise exemplified by
our standard products and
build you a backplane tailored
to your specific requirements.

Let us prove it to you! Just
call and request information on
our backplane design capabili-
ties and we’ll FAX the FACTS
right to you. Or ask to talk to
one of our Applications
Engineers who will help you
translate your requirements into
a backplane spec.

For standard or proprietary
applications, there’s only one
way to get a backplane that’s
just right for your system. That's
to call Electronic Solutions and
put our experience to work for
you.

One example of our design
innovation is our patented
Active Automatic Daisy
Chaining which eliminates
the number one field ser-
vice probem— improperly
placed Bus Grant Jumpers.
It's superior to the passive
auto-daisy chaining touted
by other vendors, and it's
available free of charge on
our new VME backplanes.

Electronic
Solutions

UNIT OF ZERO CORPORATION

6790 Flanders Drive, San Diego, CA 92121
(619) 452-9333 FAX: 619-452-9464

Call Toll Free: (800) 854-7086
In Calif: (800) 772-7086




Why

Settle for 12

040 Board?

You’ve chosen the *040 because you
need maximum performance in your

VME system. But look carefully,

because other Single Board Computers
may only give you only half of what you

expected from the '040.

Compare Synergy’s SV430 perform-
ance to any other SBC. Compare bus ¥
speed, MIPs, support, flexibility, docu-
mentation, reliability, I/O intelligence
or any spec you can think of. We think
you’ll find the same thing we did —the

MBytes/sec

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

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

1/0 Modules

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

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

VME64 is a trademark of Performance Technologies. Inc

Write: 80 MBytes/sec

Read: 67 DRAM
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 SBCs. Force offers compatibility only from
the "030 level, and Motorola offers “upward
migration” —a polite phrase that means rewrit-
ing your code.

030 Only

" SV430 outperforms every other SBC on

the market by as much as 150%.

“Surprisingly, this kind of quality won’t cost

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

price for premium performance.

A 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.

DRAM

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

Read: 1

2 Years Product
Warranty
Synergy backs
the reliability of
1Year its SBCs with a
= two year standard
warranty. Force
and Motorola
only offer

you one.

, /YNERGY

microsystems

Synergy Microsystems, Inc., 179 Calle Magdalena, Encinitas, CA 92024 (619) 753-2191 FAX: 619-753-0903
INSTANT DATA ACCESS (IDA) DIAL (617) 494-8338 DOCUMENT NO. 1042
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' HMI provides complete development systems—in-circuit emulator, window
driven source level debugger and software performance analyzer—that address all
£ aspects of the microprocessor system design cycle, from prototype to production:

HMI Emulators Feature: EMULATORS
M Run at real-time with no wait states.

B Complex events and sequences for break and trigger conditions.
B Two independent 4K deep trace buffers.

M 1 psec resolution interval timer.

B Logic analyzer capabilities built into the emulator.

B 16 External Trace bits.

M RS232 Interface up to 115.2K.

M Parallel Interface for high-speed downloading.

M Work with IBM PC family and UNIX based machines including SUN and Apollo.

SOFTWARE

HMI’s SourceGate ties it all together, so emulator features aren’t sacrificed to gain source-
level debugging.

HMI SourceGate® Features:

M Custom window configuration determined by user.

B Support for major C, PL/M, Pascal and ADA compilers.
B Source code in the trace buffers.

M C variable tracking.

ANALYZERS
Add our Performance Analysis Card to complete your development package.

Performance Analysis Features:

M Real-time hardware implemented software performance analyzer.
M 100 nsec resolution time-stamp in trace buffer.

M Setup trigger conditions to start and stop analysis.

B View covered and not covered pieces of code.

If you are looking for one development system that does it all, call (205) 881-6005, or write to
Huntsville Microsystems Inc., 3322 South Memorial Parkway, Huntsville, AL 35801. Ask for free demo disk.

AVAILABLE EMULATORS
68000 68330/333 68HCO001
68008 68331/332 8051 Family
68010 68340 DS5000
68020 6809/6809E 8096/80196 Family
68030 68EC020 8085
68302 68EC030 64180/7180
68301/303 68HCI1 including 780

F1 and D3 68HC16 Family
Now supporting 68040 Series

IBM is reg. T.M. International Business Machines, Inc.  UNIX s reg. T.M., Bell Laboratories, Inc
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Lattice Semi’s

Cyrus Y. Tsui on:
Programmabile logic
Given the rapid pace
and great diversity of
the computer in-
dustry, it's sometimes
difficult to stand
back, take stock of
the past and apply
lessons learned to
the many possible
directions of the
future. 23

Special Section

SBus News _
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Embedded computing trends

See Page 131

BTECHNOLOGY & DESIGN REPORTS

Peripheral interfaces offer

- fast networking solutions

HiPPI and Fiber Channel may have been defined as peripheral
interfaces, but designers are taking advantage of their high
data transfer rates to solve their networking problems.

| VBRI ATIGITEWWS ... . v e s ctidsian s winios s st o st b e ot 59

Graphics ICs target Windows acceleration

With GUIs such as Windows setting new standards, chip ven-
dors are rethinking the most cost-effective way to speed up

| graphics. So instead of a few solutions, designers now have

AR S DAVE VISR « s o koo Bt S U il . N L 71

COVER STORY

PC-based CAE/CAD: any task, anywhere, anytime
The PC is today’s most popular engineering platform. Portable,
powerful, fast, and inexpensive, it's a match for workstations in

all but the most demanding CAE/CAD applications.

TG GORAYN e W e A AN IR Lot S 83

BIDESIGN STRATEGIES

The fastest single-shot scope in the west

The new HP 54700 series digitizing oscilloscope from Hewlett-
Packard represents an absolute triumph of mixed-signal de-
SigN—ave IEONES o e el LIl R 99

BPRODUCT FOCUS

- What's real in real-time operating systems?

One of the most critical “build or buy” decisions facing real-

time system designers is whether to purchase an off-the-shelf
real-time operating system (OS) or make your own.

BT TG 50w o v o 5 s 25 it St s s 107

BcoLumNns
MIXED-SIGNAL DESIGN —Stephan Ohr

Analog behavorial simulation: not yet system-level. ................ 139
PCs IN DESIGN —Jon Gabay
NS OORIMENOUE, =it e i et s s e 143
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If you're looking for place to really get it. Digital. =~ combined with our total

realtime computing that’s Our longtime leadership ~ commitment to standards,

really open, there’s only one  in realtime computing, makes it possible to offer you

DIGITAL. THE OFP

© Digital Equipment Corporation 1992. The DIGITAL logo, DECnet, VAXELN, DECelx, rtVAX, TURBOchannel and VMS are trademarks and VAX is a regi k of Digital Equip




the industry’s most complete, extensions to OSF/1”

product-rich, open realtime In addition to complying

with open
environment. And, best of standards, %
all, it’s available now. makes available

Digital’s adherence to of development

standards provides you  that will

with a tl open adva Besides expanding the
Not only does it give you scope of our VAXELN™
flexibility in your choice of Realtime toolkit for the

realtime systems that afford VMS™ environment, we're

you unmatched portability introducing the same

and interoperability, but it capabilities for UNIX® envi—

also fully protects your ronments with our DECelx™

computing investments. toolkit. Once again, our

Digital’s support for a wide open approach leaves the

range of standards includes choice up to you.

POSIX 1003.1, draft 1003.4, Digital's open realtime

TCP/IP, DECnet™/OS],

story continues with our

Motif® and the VME, SCSI Network Application Support

and TURBOchannel™ buses. ~ (NAS) standards-based open

Plus, we now offer realtime computing products. You can

share applications from
different vendors across
computing platforms. What
that means is no matter what
size computers you have in
your realtime environment—
from embedded processors to
mainframes, no matter what
operating system you're
using, Digital can tie it all
together. A better solution
because it’s an open solution.

Open standards. Open
development tools. Open
hardware and software. In
short, an open environment.
It's time you took advantage
of Digital’s open realtime
computing. To find out how,
just call 800-DEC-INFO

(332-4636), ext. Realtime.

ol tlal

EN ADVANTAGE

Corporation. Motif and OSF/1 are registered trademarks of Open Soft . Unix is a regi

trademark of Unix System Laboratories, Inc. in the USA and other countries.
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Cached DRAM.

It Screams!

Matching low-cost DRAM technology with
today’s high-speed CPUs can be a design engineer’s
nightmare. Until now. Introducing the 100MHz
4Mb Cached DRAM from Mitsubishi.

FIRST SYNCHRONOUS DRAM
Mitsubishi combined a fast, 4K x 4 SRAM
and a IM x 4 DRAM with a wide, 16 x 4 bit
internal bus and a synchronous clock design, all
into one tiny TSOP IC. The result is the industry’s
first synchronous DRAM with on-board cache.

100MHz OPERATION

The Cached DRAM’s large, 16 x 4 bit
internal data path can transfer a 16-line data block
in just one cycle, allowing the small on-chip cache
to perform like a much larger external cache. The
result is fast, I00MHz performance at a much lower
cost than separate cache configurations. Plus, the
Cached DRAM's fast copy-back scheme signifi-
cantly reduces the miss cycle penalty time.

COST-EFFICIENT, SMALL SIZE
The Cached DRAM die and package are
only 7% larger than those of a standard 1M x 4
DRAM. And, since they are manufactured with
the same process and on the same production line
as Mitsubishi's standard 4Mb DRAMs, Cached
DRAMs are highly cost-efficient to manufacture.

LOW POWER OPERATION

With a clock that can be stopped to reduce
power consumption to as low as ImW, the Cached
DRAM is ideal for portable and highly integrated
applications where low power consumption,
compact size and fast operation are essential.

MITSUBISHI'S CACHED DRAM PERFORMANCE

Part Cache Hit Cache Miss Direct Array
Number Access/Cycle | Access/Cycle | Access/Cycle | Package
M5M44409TP-10 10ns/10ns 70ns/280ns* | 70ns/140ns | TSOP**
M5M44409TP-15 15ns/15ns 75ns/300ns* | 75ns/150ns | TSOP**
M5M44409TP-20 20ns/20ns 80ns/320ns* 80ns/160ns

*Cache hit cycles can resume after one miss access time, while the
copy-back completes in the background.

“*TSOP Type Il Also available in reverse pin-out TSOP

Standard
4Mb DRAM.

Actual size
4Mb Cached DRAM

is only 7% larger than a

standard 4Mb DRAM.

Not your
ordinary next-
generation DRAM,
Mitsubishi’s 4Mb
synchronous
Cached DRAM sets a totally new
standard for cost-effective, high
performance memory. For more
information and technical specifica-
tions, please call (408) 730-5900,
ext. 2106 or 2226.

2= MITSUBISHI

ELECTRONIC DEVICE GROUP
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Price cuts up the ante
in programmable market

Not long after Actel (Sunnyvale,
CA) announced price reductions of
up to 28 percent on its ACT 1 and
ACT 2 FPGAs, industry leader Xi-
linx (San Jose, CA) lowered the
price of its XC2000 family of
FPGASs to under $5, putting the
programmable devices at about 3x
the cost of equivalent gate arrays.
“It has been our goal since the in-
ception of Xilinx to drive down the
price of FPGAs until there was a
limited cost incentive to use a cus-
tom gate array,” says Xilinx presi-
dent Bernard Vonderschmitt.
Users are willing to pay the 3x
price premium, claims Xilinx, be-
cause of other cost savings associ-
ated with FPGAs.

While Xilinx positions its FPGA
silicon to cut into the gate array
market, Actel is placing its FPGA
design tools in competition with
traditional PLD/PAL tools by cut-
ting prices as much as 33 percent
on its Action Logic System Release
2.1 toolset for ACT 1 and ACT 2
FPGAs. Commenting on dramatic
price reductions of PLD synthesis
software from Minc (Colorado
Springs, CO), worldwide sales
manager Mark Smith says, “We've
taken state-of-the-art software
technology for PLD design and
made it available to virtually ev-
eryone.” For the next three
months, Minc’s entry-level PLDe-
signer System 200 will be $495
(from $1,950) and the PLDesigner
System 300 will be $795 (from
$2,950). —Barbara Tuck

Hardware emulation pio-
neer Quickturn sues PiE

Days after being issued a patent
on its reprogrammable hardware
emulation technology, Quickturn
Systems (Mountain View, CA) filed
legal action against PiE Design
Systems (Sunnyvale, CA), charg-
ing patent infringement by PiE
with its recently introduced MARS
product line. The patent, filed on
December 2, 1988, protects the
fundamental technology essential
to the construction of any repro-
grammable hardware emulator, ac-
cording to Quickturn, which
claims to have spent $25 million
developing and bringing to market

its Xilinx-based RPM Emulation
System.

PiE’s marketing strategy has
been to present its Xilinx 4005-
based emulator as a “second-gener-
ation architecture” to the 3090-
based Quickturn system.
Quickturn president and CEO
Phillip A. Kaufman says, “Quick-
turn believes in open competition
and providing the market with
choice, which is what we did when
we brought a new technology to a
market dominated by software
simulators and simulation acceler-
ators. However, legitimate competi-
tion should come from the develop-
ment of new technologies, and not
from exploiting the inventions and
intellectual properties of others.”
PiE’s product marketing director
Lavi Malhotra replies that Quick-
turn’s claim that PiE’s product is

| virtually identical to Quickturn’s

product is blatantly false. “PiE

uses a radically different and

more advanced architecture in its

logic emulation system,” insists

Malhotra, “and does not in any

way infringe Quickturn’s patent.”
—~Barbara Tuck

New Sparcs in a new Sun

Sun Microsystems (Mountain

| View, CA) has introduced the

Sparcstation 10, its newest high-
end workstation. Built around a
40-MHz version of the new super-
scalar SuperSparc chip (formerly
called the Viking) from Texas In-
struments (Dallas, TX), the work-
station runs at speeds of up to 200
SPECint92, 228 SPECftp92 and
300 Mips. This is the first worksta-
tion to provide built-in Integrated
Services Digital Network (ISDN)
capabilities, the standard for
worldwide digital telephone and
networking services.

The real innovation, however, is
the modular design, allowing up to
four CPUs in one system, making
it the first RISC workstation from
a major vendor to include multi-
processing capabilities. Using M
bus modules, the system can sup-
port one, two or four microproces-
sors. The module also permits
upgrades to external cache—1, 2
or 4 Mbytes of cache can be pro-
vided via modules. While Sun
chose the 3.1-million-transistor TI
chip over the new, smaller Pin-

nacle superscalar chip from Cy-
press Semiconductor (LOCA-
TION), the implication of the
modular architecture is that either
can be used—in fact, any supersca-
lar, Sparc-compatible chip on an M
bus module could be utilized. If
this approach works, Sun won’t be
tied to any single semiconductor
vendor.

Maintaining its commitment to
open systems, Sun has also an-
nounced that it will sell the logic
chips needed to build Sparcstation

| 10. These five ASICs are available

immediately from LSI Logic (Milpi-
tas, CA). —Jeff Child

Teradyne looks to shrink
EDA product line

Teradyne (Boston, MA) is set to
end several frustrating years of
trying to make its mark in the
EDA arena by selling off tools it ac-
quired through its 1987 merger
with Case Technology and Aida.
Teradyne’s EDA division (Santa
Clara, CA) is looking for a buyer
for the Vanguard PCB design tools
developed by Case, as well as the
automatic test pattern generation
tools, logic simulation software
and timing analysis tools devel-
oped by Aida.

Teradyne also intends to termi-
nate further development plans on
its MultiSim Architect, a tool that
was to include logic synthesis capa-
bilities developed by Dassault Elec-
tronique (Saint Cloud, France).

Teradyne will remain active in
EDA with the MultiSim Interac-
tive Designer and the Lasar simu-
lator, products which now account
for about 80 percent of its EDA
sales. —Mlike Donlin

CFI puts its standards
to the test

With the announcement of major
EDA projects from four leading
computer companies, the CAD
Framework Initiative (CFI—
Austin, TX) hopes to produce some
real-world implementations of its
Release 1.0 framework standard.
The four firms are Hewlett-Pack-
ard (Palo Alto, CA), IBM (Armonk,
NY), Siemens-Nixdorf (Pederborn,

Continued on page 12
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When Every Nanosecond
Squeeze critical nanoseconds from your high-speed logic interface with
the fastest FCT logic available. IDT’s FCT-CT family offers speeds that
are 50% faster than standard FCT or FAST logic families— as fast as
3.4ns (typical)!

The Perfect System Solution
As a system designer, you need the perfect combination of:

1. Fastest speed
2. Low ground bounce
3. Low power consumption

FCT-CT logic has true TTL compatibility for ease of design. The reduced
output swings and controlled output edge rate circuitry ensure low
system noise generation. No other technology offers higher speeds or
lower power consumption.

The FCT-CT family is completely pin- and function-compatible with FCT
logic, and is available today in all standard packaging.

PROPAGATION OUTPUT OUTPUT
FUNCTION DELAY (Max) ENABLE (Max) DISABLE (Max)
Buffers 4.1ns 5.8ns 5.2ns
Transceivers 4.1ns 5.8ns 4.8ns
Registers 5.2ns 5.5ns 5.0ns
Lafches 4.2ns 5.5ns 5.0ns

Free Logic Design Kit
Call our toll-free hotline today and ask for
Kit Code 3061 to get a 1991 High- gy

o e PO ogic sampis ) U
(800) 345-7015 * FAX: 408-492-8674

The IDT logo, CEMOS, BiCEMOS, and R3051 are trademarks of Integrated Device Technology, Inc.
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Fastest cache solutions for RISC and CISC

CPUs. 36+ ultra-high-speed sub-

micron SRAMs for 33MHz processing & &

beyond are in the SRAM Data Book.

35mips RISC CHIPS AND MODULES
R3000A for the most mips at any MHz;
R3051 for CPU, cache, &
buffers on one chip. Modules, 3
eval. boards & software com- 8
plete the family. See them in the
RISC Data Book.

HIGHEST-PERFORMANCE MEMORIES

Fast FIFOs, dense dual-ports, BICEMOS

ECL, & memory modules. 120+ FIFOs

& multi-port memories, 5ns ECL, &
® multi-chip modules are in the

Specialized Memories &

Data Book.

(S

Call foday for your
new IDT data books
with complete tech-
nical specifications
and application
information.

Integrated
Device
Technology, Inc.
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Continued from page 10

Germany), and Sun Microsystems
(Mountain View, CA).

According to Andy Graham,
president of CFI, the joint efforts
of the four computer companies
and several leading EDA vendors
reflect a commitment by CFI to be-
come more customer driven. “The
projects that these companies are
involved in are implementations of
the CFI standard that are in-
tended to solve design problems
within their respective organiza-
tions,” says Graham. “These aren’t
idle exercises for academic pur-
poses, but integration tasks that
will result in products being devel-
oped and sold. We believe that
their success will validate the
promises that we've been making
for the last few years.”

—Miike Donlin

Turf tiff threatens
IBM/Siemens DRAM deal

Since 1990, IBM (Armonk, NY)
and Siemens (Munich, Germany)
have been working under a tech-
nology transfer arrangement to de-
velop the next generation of 64-
Mbit DRAMs before the Japanese
can hit the market. Now the time
has come to build the fab line and
a three-way tug-of-war between
the two electronics giants and the
German government over where
to locate the plant could throw a
monkey wrench into the project.
According to the news magazine,
Der Spiegel, IBM and Siemens
had been negotiating over whether
to build the plant outside Munich
(where Siemens is headquartered)
or near IBM’s German headquar-
ters in Stuttgart. Enter the Ger-
man government.

Bonn is desperately trying to
breathe some economic life into
the eastern part of Germany, and
appears unwilling to grant any
subsidies whatever unless the new
plant is located near Dresden.
Since the costs are estimated at
around $1.5 billion, both IBM and
Siemens have been counting on
government help. Siemens ap-
pears to be willing (however grudg-
ingly) to go along with the idea,
but IBM, which will only produce
chips for internal use, is balking
and might decide to produce them
in East Fishkill, NY. Siemens, on

the other hand, is being wooed by
Singapore with offers of subsidies
and cheap skilled labor. The
stakes are especially high for Sie-
mens, which is planning on lever-
aging off the 64-Mbit memory
technology for its later genera-
tions of processors. And any delay
will only allow the Japanese to get
in ahead of what was planned as a
U.S./German first.

—Tom Williams

X Windows, NFS come
to embedded systems

The E-Venix/386 Unix real-time op-
erating system from VenturCom
(Cambridge, MA) has been en-
hanced with the ability to embed
X Windows and the NFS (Network
File System) file sharing protocol
on a diskless single-board com-
puter. The ability to embed X Win-
dows will make it easier to design
dedicated equipment with a
graphical interface for use by
nontechnical users. Until now, a
window-based GUI for an embed-
ded system had to be located on a
separate system or terminal and
communicated with the embedded
code via a serial or network link.
The ability to embed the NFS
protocol, in addition to the advan-

| tage of file sharing during run-
| time, will make it easier for pro-

grammers to do remote
downloading, backup and debug-
ging, according to VenturCom. E-
Venix/386 is based on USL Unix
System V. —Tom Williams

Second helpings

It’s been rumored that Futurebus+
maker CCT (Anaheim, CA) will
soon be looking at its first follow-
up order from the U.S. Navy as a
result of successfully completing
the first part of the Next-Genera-
tion Computer Resources (NGCR)
contract. Now that its equipment
has passed full compliance testing
and received approval of the Navy
and the first systems have been de-
livered, CCT is looking to receive
a second order for what the com-
pany now calls its 2010 Graphic
Workstation. This comprises the
basic boards and rack offering the
functionality called for in the ini-
tial contract, plus a CCT-devel-
oped Futurebus+ array processor.
CCT’s board set includes a CPU

‘ board, central arbiter/analyzer
module, error-correcting memory
' module, and SCSI and VME adapt-
er module. According to the com-
pany, all cards are fully
compatible with the 896.1 and
896.2 specifications, complying
with the Profile A standard, includ-
ing cache coherence. The com-
pany’s CPU card, the FBP-030, is
based on a 33-MHz 68030 proces-
sor with DRAM, as well as on-
board PROM containing
Microware’s OS-9 real-time OS.
CCT appears to have beaten the
other prime contractors, Litton
and Raytheon, to the punch in de-
livering acceptable Futurebus+
hardware in fulfillment of a con-
tract awarded by the Navy almost
two years ago. Raytheon, working
with its subcontractor, Nanotek,
has delivered a partial system
(without cache coherence) based
| on the earlier Futurebus+ form fac-
tor, but hasn’t delivered a com-
plete item. —Warren Andrews

|

FDDI—killed at the
starting gate?

The lifetime of FDDI-II may be
cut short by ATM (Asynchronous
Transfer Mode), a wide-area net-
work that hopes to find its way
down to the desktop. Fore Systems
(Pittsburgh, PA) is already
developing and commercializing a
LAN system based on the ATM
standard. Robert Sanson, execu-
tive vice-president of Fore, says
that his network system is an
R&D development sponsored by
the U.S. Naval Research Lab in
Washington, DC. In operation,
each workstation on the network
must have an ATM adapter card;
in the center of the network, an
ATM switch supports up to 64
ATM connections, each running
over multimode fiber at up to 155
Mbit/s. A 16-connection version of
the switch is running at beta test
sites, and the same ATM architec-
ture will be used to develop a 64-
connection version later this year.
Presently, adapter cards are avail-
able for both Sun and Digital work-
stations. Adapter cards cost
around $5,000, the switch is

‘ around $4,000 per connection.

| —Dave Wilson
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If you don't think
our real-time systems
have taken off, consider
some of the programs

we've landed.

You already know the significance of the Alsys name when it comes to quality Ada. But you may not have realized
that over half of our business is in—and over half of all our resources are devoted to—real-time applications. Right
now Boeing, Lockheed, McDonnell Douglas, NASA, AIRBUS, European Space Agency and many others rely on
us for solutions for mission and safety-critical applications.
Alsys offers one of the broadest ranges of compiler products
and developer tools, plus unparalleled expertise and guid-
ance every step of the way.

If you need to reduce risk, deliver projects on time, e

and do both within budget, the first step is easy: send in the = <., 7 Alsys, Inc, 67 South Bedford Street, Burlington, MA 01803-5152,
coupon, or call 617-270-0030. We'll rush you a handbook ¥ phone: 617-270-0030 fax: 617-270-6882

Alsys maintains major operations

detailing some powerful reasons why you should consider in the U.S, Sweden, France, I' '
o : : . o ) e D
enlisting our support. Alsys. We're serious about real-time. L[ England Germany "*“‘U"‘Pﬁa y 2 ek

A Thomson—CSF fif company

| Please rush me the Alsys handbook detailing your real-time capabilities.

CIRCLENO. 7




BEDITORIAL

We'd like to hear from
you if you’re involved
in analog/mixed-signal
design and have gone
through the effort of
developing your own
benchmark circuits or
procedures.

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

Another step toward
analog benchmarks

Ifyou think that sorting the facts from the fiction in advertising
claims, promotional material and the statements made by enthusi-
astic salesmen about PLDs is difficult (see “We need more
PEP(s),” Computer Design, May, p 22), welcome to the world of
analog and mixed-signal simulation. Benchmarking PLDs and dig-
ital simulators, by comparison, is child’s play.

When it comes to analog, there’s no agreement about the mean-
ing of “behavioral” simulation, for example, and there’s an ongoing
debate about whether “it” is as reliable or as accurate as tradi-
tional Spice simulations, about who should develop device models,
about what’s an “adequate” device model, and what’s the “best”
way to simulate a mixed analog/digital circuit.

Some of these issues were addressed last year at the first
Analog & Mixed-Signal Design Conference, held in Santa Clara,
CA. Two presentations in particular, “Understanding Mixed-Mode
Simulators,” presented by Mark Chadwick of Analogy, and “Bench-
marks, Benchmarking and Other Forms of Deception,” presented
by Hal Alles of Mentor Graphics, stand out, as do the panel discus-
sions “Simulation and Device Modeling,” moderated by Mike Donlin
and Steve Ohr, and “Who Really Won BCTM,” moderated by Steve
Ohr. The panel discussions last year were especially lively because
the audience could challenge any statements made by the panel
members, most of whom were representatives of EDA tool vendors.

Well, the second annual Analog & Mixed-Signal Design Confer-
ence is coming—October 28-30 at the San Francisco Airport Hyatt
Regency. We have the opportunity to tackle some of these tough is-
sues again and, we hope, move a little closer to providing analog
and mixed-signal designers with tangible help in making their
simulator choices. Prompted by the interest shown by conference
attendees last year and a proposal from Mentor’s Hal Alles, Steve
Ohr is organizing an extended panel discussion on “Guidelines for
Benchmarking Mixed-Signal Simulators,” to be held the first day
of the conference. In connection with this panel discussion, Steve
is asking EDA tool vendors and mixed-signal IC vendors to contri-
bute specific circuits/devices that they believe could be used to ex-
ercise and evaluate an analog/mixed-signal simulator or a specific
capability of a simulator. Steve isn’t looking for circuits that will
“crash” a simulator, or a circuit that will produce a “winner” or a
“loser,” or one that every tool vendor could claim tp have simu-
lated “best,” with the definition of best being up to the individual
tool vendors. In essence, Steve is looking to model these analog
simulator benchmarks and benchmarking procedures along the
lines used by PEP, the programmable device evaluation consor-
tium discussed in this editorial last month. On Steve’s behalf, I'd
like to reach out to all of Computer Design’s readers and ask for
your help. If you're involved in analog/mixed-signal design and
have gone through the effort of developing your own benchmark
circuits or procedures, we’'d like to hear from you. Call Steve (at
908-232-1380) or me (at 508-392-2114) and let’s talk about how
you can contribute to this effort. Thanks.
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RADISYS GIVES VME
THE INSIDE
ADVANTAGE

EMBEDDED PC. @ ATTACHED PC

Expansi
xpansion
Mo%.ulu

EPC Embedded PCs Mass Storage Modules

EPConnect
Software

EPC MODEL EPC-1 EPC-3 EPC-4 EPC-5

(shipping since Aug '88) (shipping since Aug '89) | (shipping since Mar '20) (shipping since Oct '90)
Processor Modules:
CPU 80386 80386SX 80386 80486
CPU Clock 16 or 20MHz 16MHz 25 MHz 25 or 33 MHz
DRAM 1 or 4 MBytes 1, 2 or 4 MBytes 4, 8 or 16MBytes 4, 8 or 16 MBytes
Graphics EGA (640 x 350) VGA (800 x 600) VGA (800 x 600) VGA (800 x 600)

Mass Storage Modules:

Hard Disk Capacity 40 MBytes 40, 100 or 200 MBytes

Floppy Drive Size/Cap 3.5"/ 1.44 MBytes 3.5"/ 1.44 MBytes
Expansion Capabilities:

PC Add-in Cards Yes Yes

EXMbus Expansion N/A EXM Expansion Modules

EXM-1 Ethernet
EXM-2 Solid State Disk
EXM-3 SCSI/Floppy Ctrl
EXM-4 |EEE 488

Software Support: EPConnect development, run-time, and multiprocessing software package for DOS, Windows, UNIX,and 0S/2

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

The Intel Inside logo is a trademark of Intel Corporation

CIRCLE NO. 8

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

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

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

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

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

SURROGATE
CONTROLLER

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

Give your VME systems the EPC advan-

tage. Call (800) 950-0044. We'll send all
the details. No strings attached.

THE INSIDE ADVANTAGE

RadiSys Corporation

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

(503) 690-1229

Fax (503) 690-1228




200 MFLOPS OF POWER!

#Single or dual i860 processors  «Up to 64 MB memory
e True color frame buffer option e AT or VME

DT Connect, ITI VISIONbus,
SCSI 1/O options

' SRR ;:.ANDTHE
— SOFTWARE TO USE IT!
; ///ALACRON .5/2:/\[/)0%85' Unix 386, Sun OS, eScientific and imaging

libraries
«i860 Native Unix Sys V.4 with over 250 routines
Nashua, NH 03060 with X Windows 11.4 ©2562 2DFFT < 55MS

Phone: (603) 891-2750 e Fortran and C compilers 5122 3x3 convolution <
Fax: (603) 891-2745 88MS

Suite 204, 71 Spitbrook Rd

Trademarks are property of their respective holders.
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Integrated VME Workstation

e Ihe New AP Labs VMEstation"™:
Fully integrated systems for seamless veal-time development...
SPARCengine or 68000 series architecture
SunO8 and VxWorks with AP Labs’Asynchronous 1/O Ap La bs
RDBXworks™: C source-level SPARC debugger 6215 Ferris S{//{zt;l‘ ;
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%National

Semiconductor

am

Designing a system clock for
a high-performance application
can be the ultimate exercise
in frustration.

Unless you begin by calling
National. Our new family of
advanced CGS™ (Clock Generation
and Support) products includes

-

= Typical pin-to-pin skew:

—ECL: 50-150ps

—CMOS: 100-200ps

—Bipolar: 200-400ps
= Extensive development tool support
= Future CGS products in development

CLOCK GENERATION AND SUPPORT

& clock kew.

bipolar, CMOS and
ECL clock drivers
tested and guaranteed

S SNERE o~
for minimum skew. They ="~

meet the requirements of high-
end microprocessors: duty cycle,
skew; and edge rates.

And they're supported with
the development tools you need
to simplify your end-system
design: SPICE models and a CGS
design handbook that includes
derating curves.

All of which means you can
actually minimize skew while

\\\ ‘:U;/,,\ 7‘/:
~{/ A\
I\

al 0SS oty

optimizing system

speed and performance.
Without losing

your wits.

Protect your sanity.
Call National today.
For more information on our
CGS2525,CGS2526 and
100115 clock drivers, call
1-800-NAT-SEMI, Ext. 177.

@National

Semiconductor

NORTH AMERICA: P O. Box 7643, Mt. Prospect, IL 600567643 (Tel: 1 800 628 7304, ext. 177; Fax: 1 800 888 5113 ); EUROPE: Industriestrafle 10, D-8080 Fiirstenfeldbruck, Germany
(Tel: 49 8141 103 0; Fax: 49 8141 103 515); HONG KONG: 15th Floor, Straight Block, Ocean Centre, 5 Canton Rd., Tsimshatsui, Hong Kong (Tel: 852 737 1654; Fax: 852 736 9921);
JAPAN: Sanseido Building SE 4-15-3, Nishi-shinjuku, Shinjuku-ku, Tokyo, Japan 160 (Tel: 81 3 3299 7001; Fax: 81 3 3299 7000).

CGS is a trademark of National Semiconductor Corporation. © 1992 National Semiconductor Corporation.




REAL-TIME
MULTITASKING
KERNEL

68000/10/20
Z80, 64180, 8080/85

8086/88, 80x86/88
80386

B Intertask messages
B Message exchanges
® Dynamic operations
— task create/delete
— task priorities
— memory allocation
m Event Manager
® Semaphore Manager
m List Manager

m Fast, reliable operation
® Compact and ROMable
m PC peripheral support
m DOS file access

m C language support

® Preemptive scheduler
®m Time slicing available
m Configuration Builder

m Complete
documentation
@ No Royalties
Source Code Included

JINSTANT DATA ACCESS (IDA) DIAL (617) 494-8338 DOCUMENT NO. 1036

Manual only $85 US KADAK Products Ltd.

AMX 86 $3000 US 206-1847 West Broadway
(Shipping/handling extra) Vancouver, B.C., Canada

V6J 1Y5
call for prices for Ak Telephone: (604) 734-2796
other processors. IF Fax: (604) 734-8114

ﬂ
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- RTMX X Window System
RTMX
RealTime, Multi-platform UniX

POSIX 1003.1
Compliant

e Realtime fixed .
priority tasking

e Derived from .
Berkeley 4.3 Unix

e XI11R5 plus Motif
e Full Networking
with TCP/IP and

OSI Protocol .
Support

Demand-Page,
Virtual Memory
System

e Source Compatible
with Sun Unix

BSD4.3 Socket
Library

RTMX is standardized. POSIX compliance assures
consistent, portable code for now and for the future.
X Windows provides you, the developer and user, with the
most powerful graphical user interface available. Supports
Intel, Motorola, MIPS, and SPARC processors.
Realtime tasking gives you, finally, what we have all
wanted...a real system -- and realtime performance!

- For more information: £

RTMX/RN is priced
at $995 U.S. and the

RTMX Inc.

RTMX/XW system, 800 Eastowne Drive, Suite 111
with X Windows, is Chapel Hill, NC 27514
$1895 U.S. Phone: (919) 493-1451

Fax: (919) 490-2903
Email: krl@ertmx-uniflex.com
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CALENDAR

June 8- 11
5>
.

Anaheim Convention Center, Anaheim, CA. S
The 29th Design Automation Conference is q;mi
geared toward electrical engineers, com-

puter scientists and management, and will offer technical
programs, tutorials and vendor exhibits. New at DAC are
sessions on real-world EDA user problems and solutions
targeted at high-level company executives. User sessions
include “Why is today’s CAD inadequate for designing
tomorrow’s computers?” Contact: MP Associates, 29th
DAC, 7490 Clubhouse Rd, Ste 102, Boulder, CO 80301,

(303) 530-4333, Fax (303) 530-4334. Circle 366
June 16 - 18
Nepcon East ‘92 ANFTFesTFeasy

Bayside Exposition Center, g‘ ek
Boston, MA. This conference

will feature products and technologies for the design,
fabrication, assembly, packaging, inspection, and testing
of printed circuits and electronic assemblies. Technical
session topics address surface-mount technology, pollu-
tion problems when switching from solvent cleaning, con-
current engineering, and surface-mount components.
There will also be a workshop on low-volume SMT. Con-
tact: Reed Exhibition Companies, Cahners Plaza, 1350 E
Touhy Ave, Des Plaines, IL 60018, (708) 299-9311, Fax
(708) 635-1571. Circle 367

June 23 - 25

AFCEA 46th International Convention
& Exposition and ITEMS 92

Washington Convention Center, Washing-
ton, DC. This convention is the world’s larg-
est communications, intelligence and information systems
event. The show focuses on professional development and
information exchange for military, government and indus-
try personnel. Panel topics include: “The electronic battle-
field: tomorrow’s approach to training, rehearsing and
testing,” and others. Also AFCEA will launch Imaging
Technologies & Evolving Management Systems Confer-
ence and Exposition (ITEMS), featuring the latest imag-
ing software and hardware. Contact: AFCEA Programs
Office, AFCEA International Headquarters, 4400 Fair
Lakes Ct, Fairfax, VA 22033-3899, (703) 631-6125, Fax
(703) 631-4693. Circle 368

July6-9

Professional Developers Conference
Moscone Center, San Francisco, CA.
Microsoft is holding a technical pre-
release conference focusing on 32-bit
Windows development for profes-  WINDOWS:
sional, commercial and corporate developers. General ses-
sions will cover Win32 API (including Win32s), Windows
NT and development tools. More than 40 breakout ses-
sions will feature tracks on Win32 development, the Win-
dows programming environment, development tools, cor-
porations and Win32, writing device drivers for Windows,
international localization, and Windows extensions. Con-
tact: (800) 227-4679. Circle 369




ARTFUL
SOLUTIONS

PR e —mm——

ST ——————

———

Advanced hardware is just the beginning.
Cyclone Microsystems completes the
development picture with C and Ada compilers,
VxWorks and pSOS+ real time environments,
source level debuggers, and a fantastic team
of support engineers, waiting fo help
you create a masterpiece.

CYCLONE

MICROSYSTEMS

CVME®61

4 1992 CYCLONE MICROSYSTEMS INC 25 Science Park, New Haven, CT 06511, Phone: 203-786-5536 Fax: 203-786-5025.
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icial Flag Of Th

AMD Delivers The World's Fastest 386s.

The great 386 race is over. And the clear winner  full 32-bit 386 performance to the desktop.The
is the Am386 microprocessor family. Am386SXL-33 CPU makes 33MHz the stan-
The fact is, no other 386 micro- dard for 386SX machines both at the

processors available today can rival desktop and for battery powered
the sheer speed and performance applications.

of the Am386 microprocessors.The oM DYt0 In either case, they're over 20%
: and the 33MHz SX1-33 are available .
Am386DXL-40 CPU brings 40MHz, noews rorrmana. faster than those run-of-the-mill 386s.

901 Thompson Place. PO. Box 3453, Sunnyvale, CA 94088 © 1991 Advanced Micro Devices. Inc."We're Not Your Competition”is a service mark and Am386



Am386 Microprocessors.

And of course, they're proven-compatible Micro Devices. Call 1-800-222-9323 for more

with the IBM*standard. information.
Best of all, they're available now, available in .
quantity and available at surprisingly low prices. 4 B
So don't just keep up with the competition &’ N

with ordinary 386 systems. Blow them away with “ .
the world's fastest 386 systems—built around Advanced MlCI'O Deylces
the Am386 microprocessors from Advanced Were Not Your Competition.™

s a trademark of Advanced Micro Devices, Inc. All brand or product names mentioned are trademarks or registered trademarks of their respective holders.
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So Much Real-Time

ower. Such A Smal
ackage.

Pick up these ROMs and
you're in touch with the
world’s most powerful
real-time 680X0 system
software solution—0S-9".
But 0S-9 is so much more than just a powerful
real-time kernel. Check out this Critical Features
Checklist to find out how 0S-9 can give you

“Real Time In No Time.”

Real-Time Operating
System Features

Robust Development
Environment Features

CRITICAL FEATURES CHECKLIST

Sophisticated 1/0
Features

Compact (28K), high-

performance real-time
kernel for demanding

applications

Uses UNIX process and
1/0 models

Multi-user, multi-tasking,
pre-emptive scheduler

Modular architecture

User-installable system
calls

Interprocess

* semaphores

* pipes

* signals

* events

* shared memory

communication facilities:

UNIX-hosted

development (UniBridge)

PC-DOS-hosted

development (PCBridge)

Complete 680X0

development

capabilities:

¢ highly-optimizing
ANSI C compiler,
assembler/linker

e C source level and
system level
debuggers

* PVCS source code
control system

e advanced shell
interface (MShell)

Hard and flexible disk
support, SCSI Common
Command Set

Tape support

WORM support

Networking:

¢ NFS Version 2

e ARCNET (SMC Data
Point)

Graphics:

e X Window System
V11R4

e OSF/Motif Version
111

e RAVE for real-time

graphics and
multimedia

* Ethernet (IEEE 802.3)

Grab the Power.

So get your hands on these
ROMs that have been proven in
thousands of specialized and
demanding 680X0 applica-
tions. Call Microware" today to
put 0S-9 to work for you.

1-800-475-9000

Call Microware Today!
In California, call (408) 980-0201

— uctoyare.—

MICROWARE SYSTEMS CORPORATION

Also, ask us about 0S-9000" for 386/486 and RISC processors.
MORE CHOICES ¢« MORE OPTIONS ¢ TOTAL SUPPORT

CIRCLE NO. 16

1900 N.W. 114th Street ® Des Moines, lowa 50325-7077
England / Benelux: (44) 703 601990
France / Spain / Italy: (33) 42.58.63.00
Germany: (49) 6221-862091 » Sweden: (46) 18-192990
Switzerland: (41) 56-83-3377



BTECHNOLOGY VIEWPOINT

Cyrus Y. Tsui on:

Programmable |

logic

computer industry, it’s sometimes difficult for
those of us in the trenches to stand back, take
stock of the past and apply lessons learned to the
many possible directions of our future. We can be
forgiven for attaching great importance to our own
particular subfields at the expense of others, especially
in view of the rich contributions made by every sector
in furthering speed, flexibility, affordability, and mar-
ket growth. At the risk of being accused of such a
narrow focus, I want to suggest that some of the most
important developments of this decade will be the
result of innovations to come in programmable logic.
Obviously, no one can accurately predict the future.
But the programmable logic industry, now nearing its
20th birthday, has accumulated the kind of wisdom
that comes with age and experience. While the field
can still be considered young and burgeoning, signi-
ficant innovations are commonplace, and we can now
look to the past as a window on our immediate future.
Today there are programmable logic technologies
competing for the attention of designers that are
stupendous in their sophistication and capabilities,
each promising massive potential rewards for marke-
ters and end-users alike. Even considering the poten-
tial, however, it’'s my conviction that the greatest
innovation—indeed, a fundamental shift in the pro-
grammable logic paradigm—is yet to come and will
occur in this decade.

G iven the rapid pace and great diversity of the

0 Four key lessons from history

Driving this fundamental paradigm shift will inevi-
tably be scientific breakthroughs. These break-
throughs will be expedited by the wisdom gained from
four key lessons learned in our 20-year history.
John Birkner, a product planner at Monolithic
Memories Inc. (MMI), found PLAs, the original pro-
grammable logic devices, to be large, cumbersome and
slow. He proposed the first PAL, a device that would
be smaller, faster, field-programmable, and signifi-
cantly easier to use. As with many new product ideas,
the PAL architecture wasn’t met with applause when

Cyrus Y. Tsui is president and CEQO of Lattice Semi-
conductor Corporation, Hillsboro, OR

it was proposed to the MMI design community. MMI
designers saw it as a step backward. It was viewed
as a subset solution of the PLA problem, and far less
flexible from an architectural standpoint.

However, H. T. Chua, a newcomer to MMTI’s design
department at the time, began to see the possibilities
that this new device held. Together, Birkner and Chua
implemented the idea in silicon and went forward to
produce the PAL device, the first PLD standard.

The team successfully overcame entrenched objec-
tions to bring the new paradigm to life. But more
important, the new paradigm was made possible by

‘Chua’s openness to the idea, no matter how farfetched

it seemed to others. Had he sided with the rest of the
MMI design community and decided that Birkner’s
concept didn’t warrant further consideration, the his-
tory of the PLD would have been dramatically differ-
ent—and quite possibly nonexistent.

The first lesson from history, then, is the need for
champions—individuals with the ability and willing-
ness to step outside of conventional thought and
authorize the prudent exploration of a new concept
until it has been accredited or exhausted.

Unfortunately, in many corporate environments
inertia often makes it easier to dismiss a new idea
because “it’s never been done that way” and, there-
fore, it can’t possibly work. This deadly attitude can
open the door to a flood of smart, nimble competitors
who can easily exploit this kind of entrenchment. At
MMI in the mid-1980s, for example, we looked at
CMOS technology for the PAL architecture simply
because of the high volume required, rather than fully
exploring the potential advantages that the new tech-
nology might bring to bear. Today, less than a decade
later, CMOS is the dominant technology. AMD has
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found itself with a host of new competitors, my com-
pany among them, and the PAL device is no longer
the only PLD standard.

When organizations let champions flourish and
new ideas proliferate, they make it possible for the
next generation of Birkners and Chuas to emerge,
and potentially stimulate the next important ad-
vance in PLD technology.

0 Benefits, not specs, determine success

A champion embraces and promotes a new idea for
whatitis: atechnology, a design or a departure from
the past. In many cases, the tactical and market
forces that can fully develop a blossoming idea
remain obscured. Consequently, the champion can
only be viewed as a partial solution.

position in the marketplace. That’s the second lesson
history teaches us.

In-system programming (ISP), or the ability to
program and reprogram a device while on a circuit
board or in-system, is an excellent example of a tech-
nology focused on risk reduction. The concept of ISP
isn’t new in the computer field; the dynamic RAM in
millions of personal computers used worldwide illus-
trates this concept perfectly. Memory is programmed
over and over again as new data is obtained and
stored. When put in the context of logic, however, ISP
represents a dramatic breakthrough with tremen-
dous potential for market expansion.

The mechanics of this technology are of relatively
little interest to most customers. Few will explore
the product specifics in terms of circuitry or the
processing technol-

ogy that makes it all
- .
Evolution of PLD standards e A B
ters to the user is that
ISP technology lets
PLA PAL GAL the manufacturing de-
+ LARGE « SMALLER VENDORS: cMOS partment program or
* CUMBERSOME * FASTER ARCHITECTURE
* SLOW * FIELD-PROGRAMMABLE LATER G NOW STANDARD reprogram b.oards aﬂ:er
« EASIER TO USE they are bullt DeSIgn
(™ s [*|  venooes: corrections can be
MAJOR VENDOR: e ;
5 i made without rework-
NATIONAL ing the board. New
sas product features can
be added to hardware
T via a software up-
grade. What matters is
FPGA/HIGH-DENSITY ‘ .
GATE ARRAY PLD that the in-service pro-
; Eé)GI\J}:}g:E'I'TM « MANY VENDORS gramming of PLDs now
sMANY :Sé::géczzz%gis STEl’\wh:E[;%'LDIJO represents the best
g ‘PoS £ Wb fo50s means available of re-
MULTIPLE VENDORS: ducing risk, limiting
AT#E\J;A nonrecurring costs
TEL and accelerating the
LATTICE time it takes to bring
complex electronic
> products to market.
INITIAL IDEA REFINEMENT THROUGH STANDARDIZATION With customer vision,
(1972) COMPETITION ISP technology can

Our own PLD market is a perfect illustration of this
phenomenon. While the PAL device was a marvelous
product in itself, the customer ultimately defined the
product and the market. We thought we were selling
field-programmable silicon; our customers were buy-
ing risk reduction and faster time-to-market.

Today, rapid developments in PLD technology and
increased competition have sparked a virtual “war of
s%ecifications” in which the relative merits of
E“CMOS, SRAM and antifuse or differing device
architectures are widely debated. While these devel-
opments make for good advertising copy and head-
lines, they haven’t substantially changed the
commodity our customers wish to purchase.

I'm convinced that any technological advance in the
programmable logic industry, whether expressed in
throughput, density, cycles, or any other attribute,
must speak to the issues of risk reduction and time-
to-market. As we look to the future, technologies that
make the most of these qualities and maximize their
inherent benefits to customers will enjoy a dominant

change the program-
mable logic market into the reprogrammable logic
market.

These qualities, not specifications in silicon, are
what drive the market—and determine what custom-
ers ultimately buy.

# Competition will clean up your market

As amarket expands, it becomes attractive. Each new
entrant has the advantage of watching the technology
develop in the early stages of market acceptance. This
typically results in a dozen or so new products and
competitors, each pursuing the original market op-
portunity with a slightly different slant, from a
slightly different vantage. This was clearly the case
in the PLD industry as we saw the original PAL
product replaced by the now-dominant CMOS GAL
device. As a result, the once-dominant PLD makers
have taken a backseat in the most rapidly expanding
market segments.

There are many lessons to be learned about com-
petition from the makers of the PAL device.
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MMI/AMD was one of the first high-technology
companies to protect its intellectual property in
this area. In the mid-1980s, for example, the
company brought suit or the threat of suit against

at least a dozen companies for infringement of the -

original PAL device patent. In this case, litigation
was used not only to protect the company’s prop-
erty, but also to literally define the competitive
playing field. As a result of suits

to be the next market standard. But a standard is
rarely set by an individual company. A product be-
comes a standard by being recognized by the com-
pany’s customers and legitimized by the competition.
That’s the last key lesson.

PAL and GAL devices have each attained the status
of industry standards. But they wouldn’t have at-
tained this status if the market hadn’t responded

brought against its competitors,
MMI/AMD gained access to pa-
tents and technologies otherwise
unavailable to the company—not
the least of which was the GAL
device from Lattice Semiconduc-
tor. In addition, litigation served

as an offensive weapon by prevent- o
ing easy market access to foreign FPLA
competitors. The programmable iNIEa =8
logic industry, like the micro-

Programmable logic history
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processor market, is one of the few
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billion-dollar industries without
significant foreign competition.
Another lesson comes from the
ability (or inability) of an innova-
tive company to watch market
trends while focusing on product
or market development. Many
companies have good ideas and
enjoy the rewards of those ideas
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B ‘ I A T I I T I I ] T T
1978 1984 1989 1995
MMI's ALTERA's AMD MULTIPLE
PAL EPLD REPLACES HIGH-
DEBUTS INTRODUCED - UV WITH DENSITY
1980 SECOND  STANDARDS
PAL SOURCE EMERGE
DEVICE GAL DEVICE
BECOMES
STANDARD GAL DEVICE
— BECOMES
STANDARD

for only a short time. Few are able
tocontinuallyadaptthoseideastomeetthechanging
competitive threat and customer demands. A com-
pany that’sinwardly focused ignores the subtle mes-
sagesthatheraldtechnologicalopportunity. Itmisses
quickacceptanceofcompetitivetechnologiesanddis-
misses small, unknown competitors. Perhaps the
high-density PLD market lacks large, potentially
dominant suppliers for just this reason.

Any lesson on the potential threat of competition
would be incomplete without mentioning a life-
threatening disease affecting most companies at vir-
tually every level. The “not invented here” syndrome
is prevalent within many American companies. The
American dream was built on ingenuity and innova-
tion. A loose translation might be that fresh ideas
are the only ones with the big payoff. We as a nation
have trouble seeing innovation in refinement or
optimization of an already great idea. As a result,
it’s very tempting to “roll the dice” on that new and
potentially risky idea. An old idea isn’t necessarily a
bad idea. At the risk of offending our noble neigh-
bors to the East, Japan has built a world economy
on refining old ideas with timely market execution.
It’s important to recognize when a design, manufactur-
ing or marketing idea shouldn’t be reinvented.

B The market makes the standard

The PAL standard encompassed many different de-
vices. In essence, multiple standards were housed
under a generic PAL architecture. The high-density
market is awash with competitors, many of whom
are new to the programmable logic arena. Each
company is currently expounding the architectural
advantages of its devices. Clearly each of these
vendors—and Lattice is no exception—is competing

favorably to the product concept and competitors
hadn’t adopted the product architecture. Although
there are companies within the high-density PLD
market enjoying significant market dominance, nei-
ther customers nor competitors have embraced any
of their architectures as an industry standard. As a
result, there are at least a dozen different competing
companies and technologies in this rapidly expanding
market, with additional emerging competitors.

A device standard isn’t likely to emerge soon in the
high-density PLD market, either. The programming
elements and device architectures vary too greatly.
The diversity of technologies will probably first result
in multiple PLD product standards. Groups of prod-
ucts or technologies will compete to be the standard
in speed-intensive applications. Others will compete
for applications requiring high utilization. And still
others will compete in terms of advanced features
such as ISP. In other words, device technologies and
product architectures will evolve to best serve their
own market niches.

I do believe, however, that we’ll see a new industry
standard for high-density programmable logic by the
end of this decade. It will probably be marked by a
drastically different architecture and process technol-
ogy; the product evolution readily observable in to-
day’s market will not take us there.

By the year 2000 this market will have seen unbe-
lievable, unpredictable changes. Although historical
introspection can’t necessarily help predict the future,
it can help avoid foolish mistakes of the past. The next
“big idea” in programmable logic will come from the
company that’s both technologically focused on cus-
tomer needs and flawless in its execution. May the
best company win!
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Low Delays.

High-Speed 7.5ns CMOS PAL Devices.

There's nothing we hate more than delays.
That's why we developed high speed CMOS
PAL devices that no one can beat—our
CMOS 7.5ns 16V8H-7 and 10ns 22VIOH-10
PAL devices.

In fact, nobody even comes close to our
in-system performance, with the fastest set-up

and clock-to-out times available. Both come
in PLCC and DIP varieties. All on state-of-the-art
submicron EE CMOS.

High-Volume, High-Speed Delivery.

Again, there's nothing we hate more than
delays. You can get huge volumes of our new
CMOS PAL devices now.

And theyre on the shelf at your local dis-



No Delays.

tributor, too. So you can get the quantity and Because at AMD, we don't believe in long
speed you need, whenever you need them. delays either.

What more can you expect from the com-
pany that sells more programmable logic ‘

than all of its competitors combined?

L] L]
So pick up the phone and place your Advanced Micro Devices
Order tOday, or Ca]l ]'800"222"9323 fOl’ more 901 Thompson Place. PO. Box 3453, Sunnyvale, CA 94088 © 1991 Advanced Micro Devices, Inc.
1nformatlon PAL is a registered trademark of Advanced Micro Devices. All brand or product names

mentioned are trademarks or registergd trademarks of their respective holders.
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ASIC core brings fuzzy logic
to semiconductors

Tom Williams, Senior Editor

licensable core technology for
A fuzzy logic processors is now
available to semiconductor
manufacturers, specialized ASIC us-
ers and vertically integrated indus-
trial companies. The technology will
allow integration of silicon fuzzy ca-
pability in custom designs. Togai In-
fralogic (Irvine, CA) is offering what
it calls fuzzy computational acceler-
ation (FCA) technology for licensing
and custom-chip development.

For several years Togai has pro-
vided a digital fuzzy processor, the
FC110, and a number of board-level |
products based on the FC110. The
company also offers a range of fuzzy
software development tools.

FCA is billed as second-generation
fuzzy ASIC technology, aimed at giv-
ing manufacturers the ability to de-
sign information-intensive “smart”
products around highly integrated
silicon. FCA technology can be ap-
plied in three ways: as a custom
ASIC incorporating a fuzzy core
with custom logic, as an integrated
processor including a conventional
CPU core with a fuzzy core or as a |
fuzzy coprocessor working with a
host CPU. Togai’s vice-president of
operations, Daniel Bochsler, pre-
dicts that “semiconductor-based
fuzzy technology will be as preva-
lent in products by the end of the
decade as microprocessor technol-
ogy is today.”

B scalable technology

The FCA technology is scalable from
8 to 32 bits and includes, in addition
to the fuzzy processing core, rule- |
base and scratch-pad memories that
can be built to different sizes, de-
pending on the customer’s require-
ments. A 10-bit implementation of
the core technology, for example, can |
handle up to 1,024 inputs and up to
1,024 membership functions per in-
put. Output variables can also have
up to 1,024 membership functions.
Membership functions are fuzzy
sets assigned to a variable to indi- |
cate degrees of belief in that vari- |
able’s conditions; for example, al-
most empty, half full, full. Such |
functions are most often repre- |

sented as graphs that map an input
value to a degree of “truth,” or mem-
bership, in that set. With the FCA
core, you can define membership
functions graphically to be any arbi-
trary shape.

Practical applications wouldn’t
make use of 1,024 inputs with 1,024

to address problems with a rela-
tively small number of rules. The
benefit of this hardware implemen-
tation is that it speeds up rule eval-
uation over what can be achieved
with conventional processors.

For example, running at 20 MHz,
a 10-bit FCA core in a system with
eight inputs and four outputs can
evaluate in 70 ms a base of 20 rules,
where each rule has five antece-
dents, or input conditions, and two
consequences. The 70 ms includes
the time it takes to “defuzzify” the
output, or arrive at a “crisp,” unam-
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Implementations using Togai’s fuzzy computational accelerator (FCA) technology in-
clude customizing ASICs to incorporate fuzzy capability (a), integrating fuzzy process-
ing on-chip using a conventional microprocessor (b) and linking fuzzy coprocessors
with a host CPU (c). FCA implementations can be from 8 to 32 bits, and can vary as in
the size of rule-base and scratch-pad memories.

membership functions each; that
would require enormous amounts of
memory in any case. Still, the num-
bers indicate the flexibility of the
core technology. Practical combina-
tions of variables and membership
functions are limited by available
rule-base memory and the realistic
needs of the application. One of the
virtues of fuzzy logic is that it’s able |

biguous answer. Another way of
looking at the FCA’s performance:
the same core implementation, given
arule-base of 40 rules, each with two
inputs and one output, can evaluate
up to 800,000 rules per second, in-
cluding defuzzification.

B software support
For the immediate future, software
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Now You Gan See True Colors
Without Getting Soaked.

New full-featured RAMDACs from Brooktree
deliver 24-bit true color for cost-conscious PC
designers. Introducing four new RAMDACs
that span the spectrum of PC applications,
from 640x480 VGA systems to 1280x1024
workstation-quality graphics. They've got the
right features, the right prices and are available
right now.

True Color In A VGA Environment
Unplug Sierra. Plug in our totally compatible
Bt481 or Bt482. You'll get 24-bit performance
at 16-bit prices.

These new RAMDACs support 15-bit
TARGA, 16-bit 5:6:5 and 24-bit true-color for-
mats. They even allow you to switch between
VGA and true color on a pixel-by-pixel basis.

Choose the Bt481 if you prefer an external

hardware cursor. Or pick the Bt482 for its
on-board 32x32x2 cursor — ideal for faster
windowing environments.

Workstation Graphics at PC Prices
Introducing the Bt484 and Bt485, our newest
mouth-watering RAMDACs. They combine true
color with higher resolutions for higher perfor-
mance graphics subsystems. And they’re eco-
nomical, too.

Bt485 operates at up to 135 MHz to drive
pseudo color to 1280x1024 resolutions and
gamma correct true color to 1024x768. It has
a 64x64x2 cursor and all the serialization
and timing to directly interface to a VRAM
frame buffer.

Bt484 provides maximum flexibility with
its programmable pixel port to provide 256

to 16.8 million colors, on-board 32x32x2
cursor and supports both interlaced and non-
interlaced monitors.

Resolution

TS TR,
Bt 640x480 | 800x600 280x1024

BI481/B1482
Workstation
E Btag4/Bags | NAMDACs

Call Brooktree at 1-800-VIDEO-IC for tech-
nical details and pricing today.

Brooktree Corp., 9950 Barnes Canyon
Road, San Diego, CA 92121, (619) 452-7580,
FAX (619) 597-0673.

Brookiree

©1992 Brooktree Corporation. Brand names or product names mentioned herein may be trademarks or registered trademarks of their respective companies




Considering

Multimedia or
Interactive Systems ?

Consider MlCROBOARDS

Authoring systems for:
O DOS, Mac, UNIX, 0S-9, CD RTOS
O Player Hardware

INTEGRATED CIRCUITS

Red Book

Yellow Book

Green Book
Orange Book

Standard and Custom OEM designs

&3 MICROBOARDS, Inc.

MBi America
Tel: (612) 448-9800
Fax: (612) 448-9806

CIRCLE NO. 19

MBi Japan
Tel: 0474 (37) 9811

PE119 PE125

MOUNTING:
= 1to 6 Full Height 5.25" Drives

SUPPORT:

= Hard Disks = Floppies

= Optical Disks = CD-ROM

= 4" Tape = 4mm DAT TAPE
= 8mm EXABYTE

POWER:
= Up to 400W
(UL/CSA/VDE Approved)

tal Equipment Corporation. IBM is a
registered trademark of International
Business Machines. SUN is registered
trademark of Sun Microsystems.

= 2 to 12 Half Height 5.25" Drives
= 3.50” and 5.25” Combinations

Fax: 0474 (37) 9821

A

[

PE126 PE127 PE128 PE118

All enclosures feature flexible /O rear
connector panels to accommodate
standard interfaces such as ST506,
ESDI, SCSI, and SCSI Il.

A wide range of optional equipment is
available to customize any enclosure.

Enclosures are designed to comple-
ment DEC, IBM, SUN, and VME style
packaging.

Call us today for more information or
design assistance.

A
/ ﬁ@
DEC is a registered trademark of Digi-
CORPORATION

173 Freedom Ave. = Anaheim, CA 92801
(714) 525-8795 = FAX (714) 525-9310

development for the FCA will de-
pend on tools already offered by
Togai, according to Douglas Leo,
Togai’s manager for VLSI and hard-
ware development. TILShell, for ex-
ample, is a graphics-based develop-
ment environment that lets you
graphically design inputs and out-
puts and process objects for a fuzzy
system; it also lets you draw mem-
bership functions, write and edit

“Semiconductor-based
fuzzy technology will
be as prevalent in
products by the end
of the decade as micro-
processor technology
is today.”

—Daniel Bochsler, Togai Infralogic
iii

rules and compile code. One of the
formats output by TILShell is
Togai’s Fuzzy Processing Language
(FPL).

Togai has developed a new rule-
base format for use with the FCA
technology, so there will be a tool to
convert FPL files into this new for-
mat. Run-time generators will be
developed for each custom FCA de-
sign that is licensed to a customer.
These will let you convert the rule-
base files from a general format into
run-time binaries for individual
FCA implementations.

“At this point,” says Leo, “there
has been no decision on third-party
tools.” That is to say, the company
isn’t at this point providing a
means for developers to use tools
other than Togai’s to develop FCA-
based applications. ]

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.

Togai Infralogic
(1A 9585220 s i e Circle 211
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Use our low power;
low voltage memory and
buy more time.

extending battery life and
[ system operating time. Since
| the parts run cooler, they also
| increase system reliability. And
we offer the latest packaging

If you design battery operated systems such
as laptop and notebook computers,
Micron’s low power, low voltage
memory components can buy
you more time.

Micron’s extensive technologies such as TSOP and
line of leading edge, PQFP.
low power, low So call Micron today at
voltage DRAMs and 208-368-3900. And find out how
SRAMs are designed to buy more time.

Micron. Technology that works
for you.

to give you optimum 3.3 volt
operation in battery powered systems,

Part Memory Part Memory

Number Configurafion Availability Number Configuration Availability
3.3 Volt, Low Power, Extended Refresh DRAMs 3.3 Volt, Low Power Specialty SRAMs

MT4C4001] VL 1Meg x 4 3Q92 MT5LC2818  Latched 16K x 18 Now
MT4LC4001 §* 1 Meg x 4 4Q92 MT58LC1618 Synchronous 16K x 18 Now
MT4LC4001 L 1 Meg x 4 4Q92 MT5LC2516  Latched 16K x 16 Now
MT4C4256 VL 250K x 4 Now MT58LC1616  Synchronous 16K x 16 Now
5 Volt, Low Power, Extended Refresh DRAMs 5 Volt, Low Power, Low Voltage Data Retention SRAMs
MT4C1004] L 4Meg x 1 Now MT5C1001 LP 1 Meg x 1 Now
MT4C4001] L 1 Meg x 4 Now MT5C1005 LP 250K x 4 Now
MT4C8512 L 512K x 8 3Q92 MT5C1008 LP 128K x 8 Now
MT4C16256 L 256K x 16DW' 3Q92 MT5C2561 LP 256K x 1 Now
MT4C16257 L 256K x 16DC’ 3Q92 MT5C2564 LP 04K x 4 Now
MT4C1024 L 1Meg x 1 Now MT5C2565 LP 64K x 4 OF’ Now
MT4C4256 L 256K x 4 Now MT5C2568 LP 32K x 8 Now
MT4C1664 L 64K x 16 FPM’ Now
MT4C1670 L 64K x 168C" Now
*Self Refresh 'DW— Dual Write Enable *DC- Dual CAS SFPM— Fast Page Mode 'SC— Static Column *OE- Output Enable

MICRON

TECHNOLOGY, INC.
2805 E. Columbia Rd., Boise, ID 83706 (208) 368-3900
Customer Comment Lines: U.S. 800-932-4992; Intl: 01-208-368-3410
© 1992 Micron Technology, Inc.
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Setting the record straight
on SRAM loading

Dave Wilson, Senior Editor

ichael Davis, formerly a
M product marketing engineer

at Cypress Semiconductor
(San Jose, CA), believes that certain
SRAM manufacturers are involved
in the process of specifying the speed
of their SRAMs with zero capaci-
tance load on their outputs—a pro-
cess that makes them look faster
than they might operate in an actual
design environment. Indeed, it’s not
hard to find engineers that agree
with him. John Peters, technical di-
rector of VMEbus products at Per-
formance Technologies (East Ro-
chester, NY), a VME and SBus
bus-board design house, is one of
them. He says that such under-
handed practices are commonplace.
“Playing the game of changing the
capacitive loading to improve the
performance specifications of de-
vices is quite common. I've seen that
game played in a lot of different
places, not just with SRAMs. PAL
vendors are good at that, too,” he
says.

H The other side of the argument

David Chapman, applications man-
ager for fast SRAMs (FSRAMs) at
Motorola (Austin, TX), takes um-
brage at Davis’ statement, however.
He argues that the capacitive load
becomes irrelevant as the speed of
SRAMs becomes faster. “The ac test
load diagram that fast SRAM ven-
dors have traditionally putinto their
data sheets has been around since
the days of 55-ns SRAMs. Since
then, SRAMs have gotten consider-
ably faster. As a consequence, the
test environment has started to be-
have as if it were a transmission
line. At that point, the lumped
capacitive effects go away,” he says.

But do they? Many designers
don’t know. “Since we don’t have the
elaborate test fixtures, we have to
trust the SRAM vendors,” says Dean
Moss, an engineer at Diversified
Technology (Ridgeland, MS). “We
are held at the mercy of what those
guys tell us.” While Moss agrees
with Motorola’s Chapman that test
fixtures are antiquated, especially
for under-12-ns SRAMs, he finds it

hard to believe that the capacitive
component is of no consequence.

B His proof’s on paper

Motorola’s Chapman has put forth
his arguments in detail in a paper
called “Regarding SRAM Specman-
ship.” In it he shows the ac test load
that’s traditionally printed in SRAM
data sheets, as well as a load that

looks more like a transmission line |

load—one he claims should better
describe the behavior of FSRAMs.

He says that once the RAM begins |

“swinging its outputs fast enough,”

SRAM

specmanship
@ +5V
480€2
DUT TEST POINT
= 255Q 30 pf
(b)
+1.5V

é 500

*ALTHOUGH 502 COAXIAL CABLE
IS MOST COMMON, SOME ATE USE
OTHER IMPEDANCES.

The traditional lumped capacitive ac test
load is used by many manufacturers as a
way to specify the test environment of
SRAMs; it’s diagrammed in (a). As SRAM
speeds increase, this model gives way to
the transmission line model shown in
green (b). Here, capacitive loading of the
device becomes less important. The ac
test load diagram used by Motorola’s
SRAM operation shown in yellow (b)
uses a 50 Q) termination resistor and a
1.5-V supply, requiring two to three
times more dc current drive than the
transmission line model.

the capacitive effects “disappear.”
They are “replaced” or “overcome” by
transmission line effects.

Don’t believe that just because the
capacitor may “disappear” as a func-
tion of the SRAM’s speed, vendors
who continue to use the traditional
loading diagram in support of their
SRAMs haven’t bothered to test
them with a real capacitive load.
Many, such as Cypress and Toshiba,
still use a 30-pF capacitor as the test
load, even on their faster parts, just
to conform to a standard—the philos-
ophy being that any standard, poor
or not, is better than none at all.

B Which model to use?

But for what class of devices is the
lumped capacitive model ineffec-
tive? Where is it more appropriate to
use the transmission line model?
Tom Baillio, senior development en-
gineer at Mercury Computer Sys-
tems (Lowell, MA), has some answers.
He says that the lumped-load/trans-
mission-line crossover point has more
to do with SRAM edge rates than it
does with access times.

The transmission line effects, ac-
cording to Baillio, are more a result
of the speed at which the output
buffers in the SRAM switches from
a 1 to a 0 state, or vice versa. “That
rate will give you an indication of
whether you are looking at a trans-
mission line or a lumped load,” says
Baillio. “The line begins to look more
like a transmission line as the edge
rates of the SRAMs fall. Typically,
an etch in a circuit looks more like a
transmission line than a lumped
load when the round-trip propaga-
tion delay of the signal along that
line is less than either the rise or fall
time of the SRAM. That’s when you
start to see reflections back from the
remote termination of the line.”

The ac test load diagram used by
Motorola’s FSRAM operation is a
good representation of the actual
test environment in both physical
and electrical terms, according to
Chapman. Note the difference be-
tween the ac test load diagram for a
transmission line and that for the
Motorola FSRAM. In the former, the
load resistor is set to 167 Q with a
1.73-V load voltage, a combination
that behaves identically to the resis-
tive portion of the circuit in the test
load diagram usually attributed to
SRAMs.

Unfortunately, Chapman says,
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when signals are fast enough for
transmission line effects to come
into play, failure to terminate the
transmission line that runs back to
the automatic test equipment’s com-
parator in its characteristic imped-
ance introduces noise into the cir-
cuit. The noise can make the SRAM
appear to be either faster or slower
than it actually is, complicating cor-
relation between testers and the test
environment. Chapman notes that
the 50 Q termination resistor tied to
the 1.5-V line used in the test load
diagram for the Motorola FSRAM

“Since we don’t have
the elaborate test fix-
tures, we have to trust
the SRAM vendors. We
are held at the mercy
of what those guys
tell us.”
—Dean Moss, Diversified Techonology

adds another layer of conservatism
into the design, since it requires two
to three times more dc current than
the environment shown in the test
load diagram for the transmission
line.

Bt may not matter

Unfortunately for the argumenta-
tive, it may be all moot anyway. Most
SRAM vendors—Cypress and Mo-
torola included—say their custom-
ers prefer to have a Spice model of
their SRAMs and then simulate the

loading effects in the particular ap- |

plication. After all, using Spice lets

you model the exact kind of parasitic |

capacitances that will be seen on a

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.

Cypress Semiconductor

(408) 943-2600 ......... .Circle 201
Diversified Technology

(601) 856-4121 . .. v . .Circle 202
Mercury Computer Systems

(508) 458-3100 ...... : .Circle 203
Motorola

(512) 928-6000 TR, 3 . .Circle 204
Performance Technologies

(716) 256-0200 .... .. .Circle 205

board, allowing both the trace
lengths and the number of devices
that will be driven to be taken into
account.

Of course, there will be those de-
signers that may not have the time |
or who can’t go to the trouble of

getting Spice models. They’ll just |
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Technologies move toward
hardware/software codesign

Barbara Tuck, Senior Editor

ecent advances in high-level
R synthesis technology and sys-
tem verification through re-
programmable hardware emulation
have pushed in the direction of hard-
ware/software codesign and promise
to enhance your ability to bring er-
ror-free systems to market.

Architectural-level synthesis got
a boost recently when the European
Development Center (EDC—Leu-
ven, Belgium) announced that the
DSP Station digital signal process-
ing design environment was com-
mercially available. With DSP Sta-
tion, you can go from one high-level
DSP and system specification
down to processor assembly code
and synthesized custom ICs or
ASICs with bit-serial datapath ar-
chitectures.

In the early phases of design, you
can decide on hardware/software
partitioning and on the selection of
the optimal algorithm for the appli-
cation. DSP Station distinguishes it-
self from most synthesis tools by
embracing the high-level synthesis
tasks of system partitioning and
scheduling. It also provides re-
source allocation, memory manage-
ment and delay optimization.

l Hooked into Falcon

By using DSP Station, you gain
access to more generic design
tools through the Falcon Frame-
work from Mentor Graphics (Wilson-
ville, OR), into which EDC’s environ-
ment has been integrated. Mentor is
an equity partner with EDC, along
with Philips International (Eind-
hoven, The Netherlands) and the
Interuniversity Microelectronics
Center (IMEC—Leuven, Belgium).
Through these ties, EDC has com-
bined the expertise of a leading EDA
vendor, a large tool user and a research
institute to develop and bring its DSP
Station to market. Research results
from IMEC and Philips Research
have been used in developing DSP
Station, and will continue to be used
in revising the product. For example,
the high-level synthesis capabilities
of DSP Station’s Mistral I compiler
are based on the Cathedral I silicon

compiler of IMEC. All together,
IMEC has tuned a total of four sili-
con compiler environments to
specific domains to generate area-
efficient chips.

Hugo De Man, vice-president of the
VLSI systems and design methodolo-
gies division at IMEC, claims that tool

developers will have to make diffi-
cult choices as synthesis is extended
to higher levels in system building.
“Nobody has the recipe for a general
high-level synthesis system,” he says.
“You can’t enter general code and get
efficient silicon. Within a C++ object-
oriented synthesis database, users
will have to put tools to work on a
high-level data model and a library of
knowledge of the particular applica-
tion being addressed. Synthesizing al-
gorithms and architectures is defi-
nitely much more complex than
synthesizing gates.”

DSP Station
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EDC’s DSP Station focuses on the DSP portion of a system—but when connected to
broader system design tools through the Falcon Framework, it spans the complete an-
alog and digital design environment. The output of its Mistral compiler, at the regis-
ter-transfer level in VHDL, goes to Mentor’s LSim/QuickSim Il for structural-level simu-
lation, then to Mentor’s AutoLogic for logic synthesis and technology mapping, and
finally to either GDT for implementation as full-custom or core-based chips or to Men-
tor’s ASIC design tools for implementation as cell-based chips, gate arrays or FPGAs.
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Within the next year, EDC plans
to extend DSP Station’s synthesis
capabilities to bit-parallel micro-
coded multiprocessor architectures
using Mistral II, which is based on
IMEC’s Cathedral II silicon com-
piler and Philips Research’s Piramid
system. Mistral II will produce a
netlist in terms of a library of mod-
ule generators targeting standard
cells, gate arrays or general cells.
The Cathedral IIT and IV silicon com-

and optimization and into physical
implementation.

DSP Station users can enter algo-
rithms through a schematic editor
or through textual entry in data flow
language (DFL), a commercial ver-
sion of the Silage flow-graph-based
specification language developed at
the University of California at
Berkeley. For filter design, you can
describe the gain and phase charac-
teristics of the filter you need, and

MARS Il development
system performance
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The MARS Il system emulators from PiE Design Systems facilitate parallel hardware
and software development tasks by enabling emulation of ICs in their end products. In
contrast to conventional logic simulation methods, emulation techniques let you exer-
cise complex VLS| components in target hardware systems.

pilers target datapath architectures
and regular arrays of processors re-
spectively. Though they target dif-
ferent architectural styles, the com-
pilers all accept the same behavioral
specification as input.

Though emphasis on hardware ef-
ficiency is paramount in all the
Cathedral projects, IMEC has built
the ability to interactively fine-tune
results in critical subparts of the
application into the compilers. “We
don’t guarantee the global opti-
mum,” says De Man, “but we do
guarantee something that’s very dif-
ficult to beat by hand.”

Since DSP Station has been inte-
grated into Mentor’s Falcon Frame-
work, you can have access to Mentor
tools at every level of a DSP de-
sign—from high-level specification
of the algorithm through simulation

DSP Station’s Filter Architect will
generate an algorithm.

Mentor will distribute DSP Sta-
tion worldwide. The first signal
processors supported by DSP Sta-
tion are the Texas Instruments
TMS320C30 and the Motorola
56000.

0 other DSP synthesis solutions

EDC is not the first to take up the
challenge of easing system-level DSP
design. Comdisco Systems (Foster
City, CA) pioneered this area with
its Signal Processing WorkSystem
(SPW) which today, five years after
its introduction, boasts of an in-
stalled base of over a thousand.
Neither the Comdisco tools nor the
Synopsys synthesis tools to which
they interface, however, support
high-level synthesis tasks. With the

Think
serial.

Communicate in your choice of
protocols using IndustryPack™
1/0 modules. IP-based serial com-
munication gives you more choices in
fewer slots for less money.
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boards available anywhere.
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SPW, you have to manually partition
your designs into hardware and soft-
ware by using the DSP Designer
block-diagram editor. Nevertheless,
you can develop hardware and soft-
ware in parallel. Comdisco has just
begun shipping beta versions of the
DSP Framework top-down DSP de-
sign environment which supple-
ments the SPW core technology by
adding new functions and features,
new paths to implementation and
new interfaces to standard design
tools. The DSP Framework inte-

We don’t guarantee
the global optimum
[with Cathedral], but
we do guarantee
something that’s very
difficult to beat by
hand.

—Hugo De Man, IMEC
(BB

grates all of Comdisco’s DSP design
elements through an intuitive user
interface. Production versions will
be available by next month, and the
toolset will have been integrated
into Mentor’s Falcon Framework.
The DSP Framework supports pro-
grammable DSP chips, DSP ASICs,
FPGAs, PC-board designs, and DSP
core-based designs.

When satisfied with DSP designs
created within the DSP Framework,
you can call on Comdisco’s optional
Hardware Design System to convert
your optimized bit-accurate block di-
agram into a VHDL netlist. You can
then use this netlist to generate
logic gates using Synopsys synthesis
tools or other third-party tools. The
DSP Framework’s VHDL genera-
tion capability and full design
testbench let you use the toolset for
verifying your design all the way
down to final layout sign-off, claims

You can modify designs, test them,
and send them back down to the
implementation tool to continue the
design process.

| Signal Calculator added

With the introduction of the DSP
Framework, Comdisco has added

senior vice-president Mike Walsh. |

the Signal Calculator to the SPW’s
interactive DSP design, simulation
and analysis tools. The Signal Cal-
culator applies the look and feel of
a hand calculator to the tasks of
editing, manipulating and analyz-
ing signals and simulation results.
Comdisco packages DSP expertise
into its systems applications li-
brary as well as its library of over
500 function-level DSP blocks.
Last month, Comdisco began ship-
ping an assembly code generator to
add to its optional C-code gener-
ator and multiprocessor code
development option.

Dr. Emil Girczyc, R&D director
for high-level synthesis for Synopsys
(Mountain View, CA), reports that
the company is working on those
capabilities. When you go above
logic and register-transfer-level
(RTL) optimization to domain-spe-
cific synthesis, Girczyc agrees with
IMEC’s De Man that a generic syn-
thesis kernel and specialized tools
are required. “A scheduling algo-
rithm might be successful for only a
very narrow application area,” he
says.

And how does DSP Station com-
pare to the VHDL-based Frenchip
synthesis tool from Dassault Elec-
tronique (Saint-Cloud, France),
which can synthesize ASICs with
DSP function blocks? “The synthesis
in DSP Station starts one level
above that in Frenchip,” says EDC’s
general manager, Herman Beke.
“We first synthesize an optimal ar-
chitecture to implement an algo-
rithm and then continue, like Fren-
chip or other VHDL synthesis
packages, with the synthesis of a
structural implementation of that
architecture. One of the interme-
diate results of DSP Station is RTL,
which could be fed into Frenchip as
an alternative to our own structural
synthesis.” Frenchip has recently
been integrated into the MultiSim
Architect VHDL toolset from Ter-
adyne EDA (Boston, MA).

Dr. Lev Markov, director of opti-
mization at Racal-Redac (Mahwah,
NJ), reports that his company has
developed the prototype of a generic
performance-driven architectural
synthesis tool that would sit on top
of RTL tools such as Racal-Redac’s

| SileSyn or Synopsys; the tool lets

you explore domain-specific archi-
tectures under your control. From a
single behavioral description, you

Think
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When it comes to embedded
systems design, nobody offers
better solutions than FORCE.
But, we have to admit, we
had a little help. From you.
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ters. And bus extensions—like
SBus and our own FLXibus."
When you need to design
the next generation, you can
count on FORCE for the best in

VMES64/Plus™ or Futurebus/Plus.”
Because better products come
from better knowledge.

For a partner that can get
you up and running fast, call
800-237-8863, ext. 10. In Europe,
call 49.89.608-14-0. And thanks
for keeping an open mind.

We provide more solutlons
because we've been to
a place few compani

PN

v NLE

3165 Winchester Blvd., Campbell, CA 95008-6557
Prof.-Messerschmitt-Str. 1, W-8014 Neubiberg/Miinchen

COMPUTERS

©1992 FORCE Computers, Inc. FLXibus, VME64/Plus and Futurebus/Plus are trademarks of FORCE Computers, Inc. All other brands or products are trademarks of their respective holders.
@ INSTANT DATA ACCESS (IDA) DIAL (617) 494-8338 DOCUMENT NO. 1049

CIRCLE NO. 28




BTECHNOLOGY DIRECTIONS

ASICs & ASIC DESIGN TOOLS

would create application-specific
RTL structures and would interac-
tively deal with performance, area,
timing constraints, and required
and prohibited resource sharing, so
that the RTL netlist would satisfy
all design requirements. You would
have to partition a system design
into hardware and software compo-
nents, however, before picking up
the architectural synthesis tool.

| System-level verification

A second technology directed at sys-
tem-level design is that of repro-
grammable hardware emulation,

One of the
intermediate results
of DSP Station is RTL,

which could be fed
into Frenchip
as an alternative
to our own structural
synthesis.
—Herman Beke, EDC

which validates VLSI designs in
the final product. Since its intro-
duction in 1989, the RPM Emula-
tion System of Quickturn Systems
(Mountain View, CA) has been with-
out head-on competition. But PiE De-
sign Systems (Sunnyvale, CA) has
now introduced its MARS II series of
system emulation products. (MARS is
an acronym for modular, automatic,
retargetable, and scalable.)

MARS II is based on Xilinx 4000
FPGAs and is claimed to operate at
speeds up to 8 MHz. You can use it
to verify the system-level opera-
tion of microprocessors, complex
function-specific ICs and ASICs.
MARS II includes timing-driven
partitioning software, resulting in
a system that can reduce time to
emulation from weeks to hours. A
specialized algorithm automatically
partitions a design and maps it to
the logic emulation hardware—all
in a single pass.

Debugging and emulation func-
tions are separate in the MARS II
series, with the Ethernet-based de-

bugger being a shared resource sup-
porting several emulation modules.
Both debugger and emulator can be
expanded in increments. Also, fu-
ture emulation modules based on
newer FPGA technologies will be
able to coexist with older modules
used on the same project.

Just weeks after PiE Design Sys-
tems brought its system emulator to
market, pioneer Quickturn en-
hanced its own Xilinx-based repro-
grammable hardware emulator,
making it a moving target for its
new competitor. The newly intro-
duced 50,000-gate RPMplus, for
systems using ASICs or full-cus-
tom chips, brings the emulation of
nonsynchronous and asynchro-
nous design styles to Quickturn
customers for the first time. A pair
of new algorithms analyzes com-
plex designs and maps them into a
representation guaranteed to be
free of any timing violation.
These algorithms map all synchro-
nous and nonsynchronous designs
without user intervention. For
asynchronous portions of the de-
sign, the algorithms allow precise
control of emulation timing.
RPMplus offers full X Windows
support, automatic transfer of data
between CAE and emulation envi-
ronments and integration into the
Verilog and Mentor Graphics simu-
lation environments. [ |

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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expense than alternative solutions.
‘ If you're ready for linear solutions
‘ to your data acquisition or signal
|
|
!
|

processing needs, call or fax us your
requirements today. Think efficiency. . .
think GreenSpring!

e IP-ADC

e IP-DAC

e |P-ADID

e [P-DenseDAC
* IP-16DAC

'g‘,\Q)

\(1

1204 O'Brien Drive, Menlo Park, CA 94025
(415)327-1200/FAX(415)327-3808
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Tom Williams, Senior Editor

endors of software develop-
v ment tools find themselves in

a sea of possibilities in terms
of what to offer and support and what
to leave to other vendors. This is an
industry where partnerships blos-
som—in bundling, say, another com-
pany’s compiler with your toolset, or
in working out compatibilities and
interfaces so that your programming
toolset (for example, an editor, com-
piler, library, and debugger) can be
used with another company’s higher-
end CASE tools. But the promise of
comprehensive, all-encompassing
frameworks where any tool can be
plugged in and used with any other
has yet to become reality.

I Two paths for Ada

Building efficient Ada compilers, for
example, has apparently become
such a specialized task that vendors
of development tools and environ-
ments are quite content to either
adapt and bundle compilers from
third parties or build in hooks that
let you integrate your choice of com-
pilers into your environment.
Rational (Santa Clara, CA) is an ex-
ample of a company that’s an-
nounced a new tool that lets you
integrate your choice of Ada com-
pilers into its extensive software en-
gineering environment. On the
other hand, SunPro, a division of
Sun Microsystems (Mountain View,
CA), has purchased a very efficient
Sparc compiler from Verdix (Hern-
don, VA) and has established hooks
so that users of its Sparcstation-
based Ada development environ-
ment can cross-compile, edit and
debug code for target systems using
other processor-specific compilers
from Verdix without leaving the Sun
Ada development environment.
Sun’s Ada development environ-
ment consists of the Sun Ada com-
piler for the Sparc and a set of tools
called Sparcworks/Ada. Sparc-
works/Ada supports the edit/com-
pile/debug cycle, but it also includes
an Ada source-code generator for a
drag-and-drop graphical interface
builder named Devguide. Sparec-

Tools wed Ada compilers
to integrated development environments

© © adavision: Dependencies - maze

PHAt T Printer Scaling(ed 10 e
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9.1 Task Specifications and lusk Bodies

The Sun Ada development environment, via the AdaVision graphical interface, lets

21 af & theu 23, [Source Mode]

you use a single toolset, such as the library management, debugger, editor, and help
facilities shown here, to develop software for Sparc workstations, as well as a num-

ber of embedded target systems.

works/Ada consists of AdaVision, an
OpenLook-based graphical tool for
managing the Ada library unit
structure and dependencies; a win-
dow-based debugger called dbtool;
an editor named EditTool that syn-
chronizes compiler errors with
source code; and an on-line refer-
ence manual, LRMTool.

The Rational Environment, by
contrast, encompasses a wider
range of tools but also stops short of
supplying its own compilers. Like
Sun, it’s also establishing partner-
ships with CASE vendors such as
Cadre Technologies (Providence,
RI). The Rational Environment in-
corporates support for the edit/com-
pile/debug cycle, configuration man-
agement and version control
(CMVC), and a repository that man-
ages details about the program such
as requirements, design, and infor-
mation about system builds and re-
leases from the CMVC facility.

Both companies have an interest

in supporting as many processors
and as many compilers as possible
so that, according to SunPro product
manager David Spenhoff, “A user on
a Sparcstation only has to learn one
interface to develop software to run
on the Sparcstation, and can also
use that same interface to create
embedded software for different tar-
get systems.” Sun has added cross-
compiler support for a number of the
VADScross compilers produced by
Verdix. They include VADScross
6.0.5 for the Motorola 680X0 family,
as well as VADScross for the Sparc
and the MIPS 3000. Using these
compilers, you can edit, compile and
debug code with the Sparc-
works/Ada tools directly over a net-
work from your Sparcstation.

H The Rational approach

Rational’s approach has been to sup-
ply a tool that lets you immediately
use a number of compilers that have
been adapted by the company, and
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Product Preview

8-Bit Microcontrollers

MC68HC705K 1

arners

FOR JUST $50, MOTOROLA'S NEW
68HC705KICS KIT CAN PUT YOU ON
THE ROAD TO AN ECONOMICAL
8-BIT DESIGN.

Learning to design Motorola’s low-cost, 68HC05 K-Series
microcontroller into your application is fast — and easy —
with the new 68HCO05 K-Series In-Circuit Simulator Kit.

By combining software simulation with an innovative
hardware interface, the
68HC705KICS gives you real
hardware emulation at sim-
ulator speeds — to put you
in the driver’s seat from
the word go.

It helps you learn every- ¢
thing you need to know
about using the 16-pin
68HCO05 K-series, Motorola’s
newest addition to the world’s
most popular 8-bit microcontroller family.
These low-pin count microcontrollers are ideally suited for
cost-sensitive applications requiring 8-bit performance at
4-bit prices.

THIS SPECIAL OFFER COULD PUT
YOU BEHIND THE WHEEL OF A NEW
FORD EXPLORER.

Just order the 68HC705KICS kit, take it for a test
drive, and enter your 68HC705KICS application in our
design contest.

; O8HCys
: MﬁSHC/’.ﬂjA[CS ?\’ Ris

V-Clicy
Toro e+ RCUIT Sy
[551?5.11,4.\[4, it a7oq

Permit.

We'll judge designs based on creative and efficient use
of the 68HC705K1 features, like the on-chip personality
EPROM, and cost savings realized from reduced compo-
nent count.*

The winner gets to drive off in a top-of-the-line 1992
Ford Explorer.

FULLY LOADED: $500 WORTH OF
DEVELOPMENT TOOLS AND
ACCESSORIES FOR ONLY $50!

Order your 68HC705KICS kit during this special

offer, and you'll get a great package deal

that includes:

* In-circuit source level simulator/pro-
grammer board with target cable

» * Screen-oriented editor /assembler/

" debugger/simulator software from

P&E Microcomputer Systems

* 68HC705K1 windowed EPROM-ver-
sion microcontroller

* Technical literature, including a handy introductory guide
to understanding and using small microcontrollers.

HURRY, YOUR LEARNER’S PERMIT
EXPIRES JUNE 30.

The low $50 sticker price on the 68HC05 K-Series In-
Circuit Simulator Kit is good only through participating
Motorola distributors! But you better act now. This special
offer ends June 30, 1992. And at $50, the 68HC705KICS kit
is priced to move.

@ MOTOROLA

* Official in,
the 68HC705KICS contest. If

ormation on rules, reiulatiuns and contest deadlines is included with each 68HC705KICS kit. Government employees and Motorola employees and their families are not eligible for
the winner is not permitted to accept this prize by his or her employer’s policies or practices, Motorola will donate an equivalent cash amount to an appropriate

charity designated by the winner. Void where prohibited or restricted by law. (M) and Motorola are registered trademarks of Motorola, Inc. © 1992 Motorola, Inc.
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Integrated development process

DEVELOPMENT PLATFORM COMPILATION PLATFORM

RATIONAL AUTOMATED CONTROL

ENVIRONMENT

/\w"‘c’g SEMANr/CS

DEVELOPMENT o _
LIBRARY

L THIRD-PARTY
" COMPILATION SYSTEM

PROGRAM
LIBRARY

i

COMPILATION  »

——————————————— 1 -

CONSISTENCY
MANAGEMENT

LIBRARY
MANAGEMENT

MULTILANGUAGE
MANAGEMENT

N7 Gy 3092

NETWORK-BASED DEVELOPMENT

Rational’s Compilation Integrator lets you access a variety of third-party compilation
systems, including libraries and linking facilities, from a single, integrated software
engineering environment which includes third-party development tools as well as
Rational’s own development and configuration-management tools.

then adapt additional compilers of
your choice. Rational Compilation
Integrator then lets programmers
have their choice of a wide variety of
high-quality Ada compilers on the

| market. “It’s quite common for large

projects to have multiple compilers,”
says Gerard Rudisin, director of
marketing for Rational. “In the
space station project, there are four
compilers in use.”

The advantage of the Compilation
Integrator is that Ada programs for
different machines can be devel-
oped, tested and managed within a
single software engineering envi-
ronment, but Rational doesn’t have
to develop cross-compilers itself for
use with its system.

Rational’s CMVC facility extends
via the Compilation Integrator to
remote platforms. Through it you
can directly execute target compiler
tools to initialize a target library,
manage its units and compile source

| code. The Compilation Integrator

It Is Technology.

VenturCom’s VENIX™ family of operating systems
is the only realtime USL UNIX System V for Intel
based platforms. Not a clone. Not just a realtime
executive on top of UNIX.

Real UNIX provides designers with SVID and
POSIX standards, access to NFS, X-Windows, Motif,
streams, complete development tools and DOS tasks under
UNIX. Plus, close tracking of future technologies.

Realtime adds performance and functionality to UNIX
O/S with full kernel preemption, priority scheduling, contiguous

file system, average interrupt latency of 50 s, bounded context
switches, memory locking, asynchronous I/O and much more.

VENIX and Embedded-VENIX products are used by
Rockwell, Toshiba, General Electric, Honeywell and other
leading edge companies. Ask us for our free Realtime UNIX/
VENIX Technical Overview.

v VenturCom

Real Time/Real Unix
215 First Street, Cambridge, MA 02142 (617) 661-1230
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NOTICE ————

WE'VE BEEN ASKED TO MAKE IT VERY CLEAR THAT

THERE'S A WHALE OF A DIFFERENCE BETWEEN QNX® AND UNIX®

WE'RE GLAD TO OBLIGE.

EVEN THOUGH THE QNX REALTIME
OPERATING SYSTEM IS NOT BASED

ON UNIX SOURCE CODE, WE CAN
UNDERSTAND HOW SOME DEVELOPERS
MIGHT CONFUSE THE TWO. AFTER ALL,
QNX FOLLOWS THE LATEST IEEE
POSIX 1003.1 AND 1003.2 OPEN
SYSTEMS STANDARDS, SO YOU GET
THE SAME APl AND UTILITY SET

FOUND IN MANY UNIX SYSTEMS.

BUT LOOK BENEATH THE SURFACE
AND YOU'LL SEE TWO
FUNDAMENTALLY DISTINCT
ARCHITECTURES. A MONOLITHIC OS
ON THE ONE HAND, A MICROKERNEL
OS ON THE OTHER. THEY'RE
DIFFERENT SPECIES ALTOGETHER,
AS DIFFERENT AS A WHALE AND

A SCHOOL OF DOLPHINS.

ARCHITECTURE YOU CAN BuUILD ON
QNX's MODULAR, MICROKERNEL
ARCHITECTURE GIVES YOU
REMARKABLE FLEXIBILITY. OS
SERVICES ARE PROVIDED BY A TEAM
OF COOPERATING PROCESSES RATHER
THAN BY A MASSIVE MONOLITHIC
KERNEL. THE RESULT? YOU CAN
STRIP QNX DOWN TO A ROM-ABLE
EMBEDDED SYSTEM. OR BUILD IT UP

TO A VAST NETWORK AND HARNESS

THE POWER OF HUNDREDS OF CPUs.

OUR PRICING IS MODULAR TOO,
SO YOU'RE NOT FORCED TO PAY

FOR WHAT YOU DON'T NEED.

REALTIME PERFORMANCE

You CAN COUNT ON

NEED THE SPEED OF A FAST,
REALTIME EXECUTIVE?
QNX CLOCKS IN AT 16 USEC
PER CONTEXT SWITCH ON
A 33 MHz 80486.

BUT QNX DOESN'T STOP THERE.
WITH ITS PRIORITY-DRIVEN,
PREEMPTIVE SCHEDULING,
YOU CAN BUILD REAL REALTIME

SOLUTIONS.

DISTRIBUTED PROCESSING

You CAN BET ON

QNX CAN TRANSFORM A BUNCH

OF ISOLATED MACHINES INTO A

SEAMLESS SUPERCOMPUTER,

REALTIME OPERATING SYSTEM
CIRCLE NO. 32

ORCHESTRATING HUNDREDS OF
CPUS WITH ITS NETWORK-WIDE IPC.
YOU'RE IN COMPLETE CONTROL

OF ALL RESOURCES AT ANY POINT,
FROM THE PLANT FLOOR

RIGHT UP TO YOUR DESKTOP.

SUPPORT YOU CAN DEPEND ON

DURING THE LAST TEN YEARS,
WE'VE EARNED A REPUTATION
FOR OUTSTANDING TECHNICAL
SUPPORT. WE OFFER EVERYTHING
FROM 24-HOUR ONLINE
CONFERENCING TO ONSITE
CONSULTING, SO YOU CAN EASILY
REACH THE PEOPLE WHO MAKE UP
THE QNX DEVELOPMENT TEAM.
THEIR EXPERTISE CAN HELP

YOU KEEP YOUR DEVELOPMENT

PROJECTS RIGHT ON COURSE.

TO FIND OUT HOW YOUR
APPLICATIONS CAN THRIVE IN
THE QNX ENVIRONMENT,
CALL 1-800-363-9001,

(EXT. 103).

QUANTUM SOFTWARE SYSTEMS LTD.
175 TERRENCE MATTHEWS CRESCENT
KANATA, ONTARIO, CANADA

K2M 1ws

TEL: 613-591-0931

FAX: 613-591-3579
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maintains state and history infor-
mation in the Rational Environment
for each unit in a remote program
library, letting you check for consis-
tency and incorporate changes that
are made back into the software en-
gineering environment’s control af-
ter they are recompiled.

SuperKit: When Development Time
is as Critical as Compute Time

SuperCard i860-based vector processors are superfast, more than 2.5
(GigaFLOPS of raw multiprocessor power, but then you'd expect that. The real
news is SuperKit, a robust software toolkit which cuts development time to
the bone and gets you up and running superfast.

Fortran, C and ADA compilers... the industry’s largest scientific subroutine
libraries... diagnostics aplenty... a pSOS+ real-time kernel running in a UNIX-
like environment... CASE tools... and much more.

And talk about versatility... from 6U VME boards to fully packaged multi-
processor systems to MIL spec units... large memories... peripheral I/0
mezzanine boards... SuperCard has it all.

Find out how you can benefit from SuperCard and SuperKit solutions just
right for you. Call or write CSPI, 40 Linnell Circle, Billerica, MA 01821.
1-800-325-3110. Or 617-272-6020. Fax: 508-663-0150.

==Y 0FIP” csPI

While the Ada language is stan-
dard, individual compilers differ in
terms of the nuts-and-bolts charac-
teristics of the processors they sup-
port, optimization features, data
layout, and other attributes.
Rational found a way to configure its
environment to take the nitty-gritty

THE ULTIMAIE
SPEEDING TIGKET
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differences among compilers into ac-
count. The Rational Environment
then serves as a universal host, sup-
porting all of the program develop-
ment and much of the testing.
Final compilation can be done with
a native compiler on the target sys-
tem, or with a cross-compiler that
has been adapted to the Compila-
tion Integrator on the host system.

l Differences accommodated

The kinds of differences that are ac-
commodated by the Compilation In-
tegrator are such things as the
length of words, floating-point rep-
resentation and whether a machine
automatically rounds numbers or
not. The different “pragmas,” or in-
structions to the compiler that tell it
which optimization modes to turn on
and off—determining the length of
arrays, for example—have to be de-
fined for each compiler. All of this
detail is fairly easy to do, taking
about a week according to Rudisin,
and it’s something that customers
can do as well. Rational currently
provides several ‘shrink-wrapped’
integrations of popular compilers.
These include the AIX Ada/6000
from IBM, the SunOS Sparc Ada, the
LYNX i386 and Unix i486 Ada com-
pilers from Alsys, the DEC VMS
VAX compiler, and the VMS 1960
compiler from Tartan.

The Rational Environment is re-
quired to use the Compilation Inte-
grator. The Environment, which
sells for $25,000 per user, also lets
third-party tools such as the Team-
work CASE toolset from Cadre be
incorporated, along with Rational’s
own Design Facility front-end tool.
The Compilation Integrator sells for
$2,000 per user. The Sun Ada devel-
opment environment ranges from
$10,000 for a single network license
to, for example, $7,480 for a 25-seat
license package. |

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.

Cadre Technologies

) A S S ST PR Circle 229
Rational
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Sun Microsystems

VRIS GEE TR0 o . o bl Tt 4 Circle 231
SunPro
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development with'

QOasys delivers full 680x0
opment tool kits built around#!
Green Hills compilers.

standard

rating is 35% faster than Sun’siative C compiler
Using the new procedural inlining optimization, the
rating jumps to a staggering 80% improvement.

AdVanced C, C+ +, FORTRAN and
Pascal Language Support

e Full ANSI C XJ311 support with switch selectable
K&R C support.
e A true C++ Compiler for cross development.

e 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!

Oasys 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, i860 and Microsoft C.

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

01-6986-1958 Germany—Stollman 040-890-880 Israel—Ankor Computers Ltd(,M

972-3-5483737 Italy—Instrumatic 02-353-8041 Japan—ERIC 03-668-8866, M
03-487-8477 Norway—OTE Komponent 02-30-6600 Singa; re—-Automated
Systems Ltd 02-789- tl566 Spain—Decisa 01-204-4500 Sweden—Traco A
08493-0000 Switzerland—Zuhlke Engineering AG 01-730- 7055 UK— Real Time
Products 021-236-8070

" Development Tool Kits

tegrated 680x0 Cross

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

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

e Superior register allocation, inlining and loop
unrolling techniques.

e Support for position independent code and data.

* 68881, 68882, 68332 support.

%se ANSI C run-time source library included for cross

development.

' B Universal Debugger

* Source level remote debugger for embedded
programming.

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

e Extensive macro language.
e Customize communications to your target.

Oasys 680x0 Assembler/Linker
® Macro Assembler, Linker, Librarian, Cross
Reference and Symbol File Format Utilities.

Oasys 680x0 Simulator

e Invaluable for debugging software without target
hardware.

Call Now for a FREE
MULTI Debugger Demo Disk!

(for SUN-4 SPARC only)

(617) 862-2002

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

Trademarks acknowl to AT&T, CaseTools Inc., Data General, Digital Equipment
Corporation, Green Hills Sottware Inc., HP/Apollo, IBM, Motorola Inc., Mi Corp.,
Microsystems, and XEL,

386 and 1860 are trademaxks of Intel Corp.
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VMEbus SSBLT spec now on target

Warren Andrews, Senior Editor

he proposed source-synchro-
I nous block transfer (SSBLT)

addition to the VMEbus Revi-
sion D specification has had some
rough sledding over the past several
months, but it looks like clear sailing
from here on. Making the approach
viable, however, has called for some
sweeping but much needed upgrades
to the original VME specification.

The proposed SSBLT addition to
the specification, which calls for the
elimination of VMEbus handshake
signals and lets the data lines pro-
vide the clock signal for transferring
information, was initially looked
upon favorably by most of the tech-
nical committee members of VITA
(VME International Trade Associa-
tion). But SSBLT subsequently
came under attack as the proposed
addition to the specification was
more closely scrutinized. Criticism
focused on two areas. First, the pro-
posal called for using the rising edge
of the signal, as opposed to the fall-
ing edge, which is used exclusively
in the VMEbus 1014 specification.
Second, because SSBLT is a source-
synchronized protocol and doesn’t
use a handshake signal, timing pa-
rameters must nominally be set us-
ing a “worst-case” approach.

Some VITA members feared that
rushing into a new specification be-
fore it’s well tested could be an em-
barrassing mistake. “We certainly
don’t want to approve some specifi-
cation that won’t work, or won’t be
compatible with existing equip-
ment,” says Wayne Fischer, SSBLT
proponent and director of strategic
marketing for Force Computers (Los
Gatos, CA).

| Handling the worst case

The main criticism of the SSBLT
proposal came from Dieter Natt-
kemper, former product manager for
Openbus products for Newbridge
Microsystems (Kanata, Ontario).
“The 160-Mbyte/s transfer rate cur-
rently defined for the SSBLT proto-
col can’t be achieved over VMEbus,”
he says. “The protocol takes an open-
loop approach and, as such, doesn’t
have any handshake to guarantee
successful completion of the cycles.
The SSBLT protocol must guarantee

reliable operation for the worst-case
scenario; in effect, this would limit
its performance to about 86
Mbytes/s, according to my model.
The only way to reliably realize the
promoted rate of 160 Mbytes/s
would be to either redesign the
physical interface of the VMEbus or
limit the number of slots,” Natt-
kemper concludes.

Performance Technologies (Ro-
chester, NY), too, has done some pre-
liminary analysis which tends to
confirm the worst-case study done
by Nattkemper. In addition, others
have reviewed Nattkemper’s model
and find it accurate. Richard DeB-
ock, leading engineer at Matrix

(Raleigh, NC) and one of the original
researchers of the VME specifica-
tion, has looked at Nattkemper’s fig-
ures and comments, “they [the tim-
ing figures|] look a lot like
mine”—referring to his initial tim-
ing definition of VMEbus.

Early in the debate Fischer was
optimistic. “I feel totally confident
that SSBLT will provide a tremen-
dous advantage to VME, although I
believe it will be necessary to do
some heavy analysis and test,” he
said. He believed it might be neces-
sary to adjust the mechanism some-
what, especially since the rising and
falling edges of VMEbus signals are
not, as defined, symmetrical. But

SOURCE EFFECTS
1
[ 1
LOGIC  DRIVERS
CLOCK STUBS
DATA \\
BACKPLANE SKEW,
SLEW, BANDWIDTH
[ |
BACKPLANE EFFECTS —
TRANSMISSION LINE
DATA CLOCK
SETTING SETTING
DATA
CLOCK
STUBS
: LOGIC RECEIVERS
|
T
DESTINATION EFFECTS

According to Newbridge Microsystems, the SSBLT model produces a number of de-
lays, including source effects, backplane effects and destination effects. When consid-
ered in a worst case, these effects result in a significant slowing of the SSBLT protocol

if reliability is to be maintained.
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FLUKE.
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PHILIPS

Test results:

90% of those who try

a Philips Logic Analyzer from Fluke buy one.

Our logic analyzers sell themselves. All
we have to do is get one in your hands. To
make sure you do, we're giving you a Fluke
DMM’; whether you buy our analyzer or the
competition’s. (See attached card for com-
plete details).

Only the Philips PM 3580 family of logic
analyzers give you frue dual state and timing
on up to 96 channels - simultaneously. All
accessible with one probe and one
keystroke. Which means no more dual
probing or reconfiguration between state
and timing. Or no probes at all if you use
our boundary-scan test option!

*The top-of-the-line Fluke 12 in our newest DMM family. It combines a
smart set of troubleshooting features in a new design that's exceptionally

fast and simple to operate — with one hand. It's yours after our 30
minute demo, no matter whose logic analyzer you purchase.

100% get a free DMM .

All our analyzers feature 50 MHz state and
up to 200 MHz timing speeds. As well as
integrated state and timing triggering for fast
debug of complex hardware and software
problems. Plus broad pp support like
Intel®s 1486; i386; 80286; 80186/88
families. The MCS-96, 8051, and i960
families. And the Motorola 68040 to 6800,
68HC11, 68332/1, 68302, 68340, 56001,
AMD®'s AM 29030, and TI's 320Cxx family.

The PM 3580 family of logic analyzers is
priced from $4495 to $11,450 - about half
the cost of comparable analyzers. What's
more you can have them up and running in
only 30 minutes.

Find out why the PM 3580 family of logic
analyzers were the only ones cited for

CIRCLE NO. 35

excellence and innovation by Electronic
Design, EDN, Embedded Systems,
Electronic Products, and R&D magazines.
Take the Fluke Challenge. The odds are
100% you'll be totally impressed.

For literature, our video or a demonstration,
call 1-800-44-FLUKE.

John Fluke Mfg. Co., Inc., P.0. Box 9090, M/S 250C,

Everett, WA 98206-9090. U.S. (206) 356-5400

Canada (416) 890-7600. Other countries: (206) 356-5500

©1992. Al rights reserved. Registered T.M. of Advanced Micro-Devices
and Intel Corp. Ad No. 00178

FAST ANSWERS
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this can be dealt with by using the
data strobe lines DS0O and DS1 alter-
nately, and the bus will still run at
very high data rates.

l A little adjustment

In the end—or at least thus far—a
little adjustment is what both the
proposed SSBLT approach and the
VMEbus specification received.
When Nattkemper’s results were re-
viewed, they were seen to have some

much more robust version of the
VMEDbus specification than the orig-
inal document calls for.” Virtually all
VME boards and systems built to-
day implement the modifications
called for by this more robust ver-
sion of the standard. Also, boards
built to either the old or the pro-
posed revised version of the specifi-
cation are fully compatible.

One significant modification calls
for a change in drive current from 48

SSBLT iiming delays

- delta driver skew
- delta driver slew
- delta stub skew

- delta clock/data setting

Desitination effects - delta stub skew

- delta receiver skew
- logic setup

Source effects - logic that generates data/clock (delta time)

Backplane effects - delta skew (delta velocity)
- delta slew (bandwidth limit)

- delta receiver threshold

5ns
5 ns
1ns
1ns

12 ns (max)

3 ns (min)
— Y

Total=

5ns
1ns
33 (41) ns
39 ns (max)
0 ns (min)

1ns
1ns
5ns
3ns
10 ns (max)
3 ns (min)

Total=

- logic hold

Other effects - logic quantization time (50 MHz, 0.5 clk)

10 ns
3ns

Total= | 13 ns (max)

The source, backplane and destination effects produced by the SSBLT protocol result
in a worst-case delay of 61 ns, which must be added to 13 ns from other effects. This
mandates a significant timer delay—in the area of 55 ns to the standard VME timing.
In total, source, backplane, destination, and quantization delays result in a combined

delay of 126 ns.

merit, but were criticized as being |
too pessimistic. But even strong pro-
ponents of SSBLT were willing to |
admit that the approach could expe-
rience problems in systems which
implemented the VME specification |
as written.

Everyone was using the timing
parameters described in the initial
VMEbus specification for their
SSBLT models. “But,” comments ‘
Fischer, “the VMEDbus specification
was written more than ten years ago
and the state of the technology, par-
ticularly for transceivers and back-
plane design, has changed. Systems
made today—even those made a few
years ago—use improved trans-
ceiver components, backplanes,
boards, and, in truth, implement a |

to 64 mA for all address and data
lines. Although virtually all the driv-
ers available today implement the
64-mA drive current, the specifica-
tion still calls for the lower current.
In addition, the new proposed spec-
ification calls for tighter threshold
characteristics for the transceivers.
The threshold will be reduced to 200
mV, with the low level (or 0) at 1.4
V and a high level (or 1) at 1.6 V.
“This will bring the transmission
characteristics closer to incident-
wave switching, such as that used in
Futurebus+,” says Fischer. Though
not a true incident-wave transmis-
sion system, the tighter parameters
of the revised spec will clean up
waveforms and remove the effects of
reflections sufficiently that the

SSBLT approach will be totally reli-
able. In addition, the SSBLT strobe
has been moved from the beginning
to the middle of the data period to
further eliminate time quantization
of data.

B Reduced capacitive loading

Besides the tighter transceiver
specifications, the new proposal
calls for reducing the capacitive
board loading from 24 to 16 pF, and
tightening the backplane imped-
ance to make it look like 100 W. This
lets the backplane take advantage
of a transmission-line effect. Also,
as part of the specification’s amend-
ments, a shielded DIN connector
will be optional.

Though it appears the specifica-
tion is headed for certain approval,
there are still some in the VME com-
munity who are sitting on the fence.
“I'd like to see the VME capability
expanded, and certainly the type of
transfer rates being discussed would
be an advantage,” says Pete Yeat-
man, president of Radstone Tech-
nology (Montvale, NJ). “But such an
addition is going to have to be com-
pletely compatible with, and trans-
parent to, the existing standard.”

“The installed base,” continues
Yeatman, “is too large and too im-
portant to risk with an addition to
the specification which may or may
not work, or may or may not be fully
compatible.” While he sees some
strong advantages to the faster
transfer capability, Yeatman says he
wants to make sure it’s fully tested
before it’s incorporated into the

specification. |
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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THE ONLY ATTACHED PROCESSOR
WITH FOUR ON THE BOARD
AND 2.5 GIGAFLOP PERFORMANCE.

Mercury’s MC860VS. The only attached processor that offers up to 32 Intel i860s in no
more than 8 VME slots. So you get 80 Mflops to 2.5 Gflops of horsepower to handle demanding
applications in defense signal processing and medical imaging. And all Mercury products can be

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

Soif you’re building or buying a highper- [~~~ — T T T T T T T M|
| [[] Piease send me more information on the MC860VS right away.
formance computing solution, take full advantage of | [] 1wanttolearn more. Send me your white paper

““Multiprocessing for the 1990s’’ and enroll me in your

Mercury’s unparalleled investment in standards, inno- iy vy e

vative hardware, and software development environ-

Address —— ————— ———————————————=

ment. And get the most complete, flexible, high perfor-
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mance computing solutions available. If it’s time

Please sendto
600 SuffokcBtreat; Computer Systems. Inc

Dept. K.
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write Mercury today for more information. 9 | (508) 458-3100 CD 6/92
CIRCLE NO. 36 The Ultimate Performance Machine.

See us at AFCEA, June 23-25, Washington, D.C., Booth #235
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Tap a reliable source of DSP

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

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

Buses I/0 Options All major DSPs

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

AES/EBU digital audio DSP96002

Multiprocessing DSP56156

communications DSP56001
Frame grab/display ADSP-21020

ADSP-2101

ADSP-2100

DSP32C

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

So go to the source that’s gushing with DSP
solutions by calling today for your free catalog
or a distributor near you: 1-800-663-8986
(Western U.S.), 1-800-323-1842 (Eastern U.S.)
or 604-421-5422 (Canada).

/‘\ CIRCLE NO. 37
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Puttmg DSP to work Old Faithful, Yellowstone National Park




solutions from Spectrum.

e e o o " . e

©1991. Spectrum and Media~Link are trademarks of Spectrum Signal Processing, Inc. All other trademarks are trademarks of their respective holders.



BTECHNOLOGY DIRECTIONS

CAE/CAD TOOLS

Mike Donlin, Senior Editor

Alliances help bridge the gap
between IC design and test

§  Sewer 1 e

et Layar et (drveton)

In this photo of Cadence’s recently introduced Dantes tool, the upper left window
shows a model of a device under test (DUT). The remaining three windows show
tester resource models provided by several ATE vendors. The upper right window
shows the model for the high-frequency source for the Teradyne A520. The lower left
window contains the DUT power supply (DPS) model for the LTX Synchromaster. The
lower right window shows the DPS model for the HP 9480.

he increasing complexity of ICs
T is making prototype verifica-
tion and failure analysis more
daunting than ever before. Trying to
locate and probe a single transistor
or even a bank of transistors in a sea
of millions of components can chal-
lenge even the most sophisticated
test systems. The obvious solution
would be to use the design, layout
and simulation data that was used
to develop the device to guide the test
equipment through the maze of com-
ponents to find the suspect portion
of the circuit. Test equipment and
EDA vendors are beginning to work
together to bring about such a link,
but the going has been rough.
“Both the EDA and test industries
grew up independently,” says
Thomas Sherby, chairman and CEO
of Knights Technology (Santa Clara,
CA). “Consequently, the tester peo-
ple don’t understand the EDA world

very well, and the EDA people don’t ‘
know how to interface their software |
to all the various pieces of equip-
ment that make up a test area. A lot
of valuable data that was developed
during a device’s design has never
made it over to the test area simply
because neither side wanted to take
the time and use the resources to
interface one to the other.”

A recent alliance of Cadence De-
sign Systems (San Jose, CA), Inte-
grated Measurement Systems
(IMS—Beaverton, OR), Knights
Technology, and Wentworth Labora-
tories (Brookfield, CT) is geared to-
ward breaking down the barriers
that have separated these discip-
lines. The resulting system, which
IMS calls the Analytical ProbeSta-
tion, gives test engineers the ability
to observe and insert data into inter-
nal nodes of an IC while using
CAE/CAD data to guide a probe to

the suspect portion of a circuit.

“Our customers have had diffi-
culty integrating all of these sepa-
rate elements in the past,” says
Steve Morris, director of marketing
at IMS. “Companies have had to use
teams of engineers to connect a test
system to stimulate the device, a
prober to test internal nodes, a float-
ing table to reduce the effects of
vibration, fixturing to connect the
tester to the device installed in the
prober, and software to automate
probe positioning. This takes a lot of
effort to get all the parts working
together, and our customers are tell-
ing us they just don’t have the re-
sources to do that.”

0 Connecting the pieces

The alliance that IMS has forged
with Cadence, Knights and Went-
worth brings together the various
pieces of equipment and software to
answer these complaints. The IMS
portion of the package—its family of
device testers—supports compo-
nents with up to 448 I/0 pins. Went-
worth Laboratories provides its
CAP-4000 programmable probe
head with 0.1-um resolution and a
floating table to isolate the device
from mechanical vibration. The CAP-
4000 also controls a microscope mount
for visual guidance and a laser cutter
for passivation removal or machining

| vias to access buried layers.

Cadence’s schematic, netlist and
layout databases provide the front-
end design information to the sys-
tem, while Knights Technology is
responsible for the software that ties
the ProbeStation together. Knights’
Merlin Framework lets you control
a variety of post-silicon test and
modif