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Ciprico Rimfire

Adapters change

the appearance of unique peripherals...
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just about that easily.

Incorporate Rimfire Series SCSI Adapters into
your system and unique non-SCSI devices will
take on a new look. Your system will see them
as one of the ten types of SCSI devices defined
in the SCSI-2 standard.

Adapters integrate easily into host-to-periph-
eral and host-to-host operations, and support
SCSI data transfers up to 20 MB/second. With
our working-sample source code and documen-
tation, you can put adapters to work readily in
EISA, ISA, Micro Channel, and VMEbus
environments.

Based on our 6-years experience in developing
high performance SCSI/SCSI-2 adapters,

CIPRICO

High performance solutions for mass storage management.

Rimfire Adapters offer the most flexible
"target" mode implementation available.
that's just one of the reasons there are so

And

many satisfied Rimfire customers throughout
the world.

If you want to know more of the reasons,
contact us for details, plus a free Target Mode
Technology Brief.

1-800-SCSI-NOW

2800 Campus Dr., Plymouth, MN 55441
In MN: (612) 551-4000

In Europe:

7 Clerewater Place, Lower Way
Newbury. Berkshire RG13 4RF
England (44) 635 8 73666
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Innovative Technology
In System Packaging

One Thing
Separates a Great System

Enclosure from a Good One.

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

[f you're the engineer responsible
for the system packaging, you have
your hands full dealing with power
distribution, cooling, and safety con-
cerns such as UL, CSA and VDE
approvals. That’s where Electronic
Solutions can make your job easier!
You can rely on our experience and
expertise to quickly resolve the
design issues you're facing —at a
price that even your bean counters
will be pleased with.

Airflow testing. Our in-house
airflow /temperature testing facility

’xm 1
EITER

allows us to carefully examine the
environment inside a system enclo-
sure, testing the effects of wire har-
ness placement, fan size and loca-
tion, and the characteristics of the
airflow path itself. We can even test
your complete system to fine tune
air direction, cool hot spots, and
reduce audible fan noise and power
consumption.

Safety Agency Approvals.
Bypass the costly maze of paper-
work and testing! We can provide
enclosures that are already UL listed,
CSA certified, and GS approved
through TUV certification. That big
step allows you to install recognized
boards and peripherals and win

VMEbus Tabletop,
VXI bus Rackmount,
Sun bus DeskMate,

Mixed buses Bellcore and
Proprietary buses Custom
Mu{tibu.\ [ Designs
Multibus I1

Futurebus+
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agency approval of your finished
system with no additional effort or
cost! As a self-testing facility for the
agencies, we're equipped to handle
every aspect of certification to
reduce your costs and shorten your
time to market.

EMI/RFI Testing. We subject our
enclosures to in-house testing per
MIL-STD-285, providing an attenua-
tion profile of each unit. When it
comes time for you to pursue FCC
or VDE approval of your system, we
can perform these tests for you and
resolve any problems immediately.

Whether it’s off-the-shelf or
something special that’s off-the-
drawing board, there’s only one way
to get the enclosure that’s just right
for your system. That’s to call
Electronic Solutions and put our
experience to work for you.

e\ 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
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The New Dual '040 VME SBC:
Faster, More Efficient and Lower Cost
Than Any Multi-board Solution

Get on-board multiprocessing and an astounding
40 MIPS throughput, when you power your system
with Synergy's new SV420 single-slot SBC. The
SV420's dual-CPU design means you'll need fewer
boards in your VME chassis, with no VMEbus
bandwidth bottlenecks between the '040s, and system-
wide cost saving of more than 40%.

And even if you don't need multiprocessing right
now, the SV420 still puts you out front. Use the
second '040 as a super-smart DMA controller. When
combined with the SV420's
66 MByte/sec VME64®
circuitry, nothing
communicates faster over
the VMEbus.

Add even more on-
board power by selecting
from Synergy's big list of

Over a dozen smart, powerful /0
modules fit Synergy's '020, '030,
'040 and Dual '040 SBC's.

high-performance, intelligent plug-on I/O modules —
such as our latest Super-VSB module offering

40+ MB/sec over the VSB bus.

Or choose another module, from

a T1/EIl controller to a super-fast
graphics engine, that plugs onto
any Synergy SBC.

Better yet, just tell us what you
need. We're the company you can
talk to about your VME system
design problems. You'll find that we listen and
deliver (every Synergy I/O module on our list
started as a customer request). We mean
business when we say customer support is our
most important mission.

So if you want to be out front in system
performance, just be up front with Synergy.
Call us today.

JYNERGY

microsystems
Synergy Microsystems, Inc.

179 Calle Magdalena, Encinitas, CA 92024
(619) 753-2191 FAX: 619-753-0903

Multiprocessor MIPS
40
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It's traditionally presented a
pretty dark scenario, the quest
for emulation and debugging tools
that are integrated and proven.
That are powerful and, perhaps
most elusive, highly affordable.

No more. At under $5,000, HMI's
new Lite development system,
integrating real-time emu-
lation with our renowned
SourceGate high-level-
language debugger, offers
a brilliant end to the search.

a new price/performance standard.
Field proven by the thousands,
SourceGate supports all major

And lights up the industry with ¥

industry compilers: C, PASCAL and
Ada. And the task is streamlined
by menus, customizable windows,
single stepping, and variable watch
windows all controlled at the
source code level.

No dead-ends in emulators, either;
the Lite series features multiple
hardware breakpoints,
full trace capabilities

and dual ported RAM
for real-time monitor of
critical variables. And, you'll
ensure a smooth migration
path to our premier Series 200
systems which feature the same
SourceGate user interface.

Seeking an affordable,
high-performance development system?

Our Lite’s at the end of the tunnel.

Better write or phone for details
on our new Lite. Ready for use
with IBM PC family and UNIX
based computers, it really is just
what you've been looking for.

HUNTSVILLE MICROSYSTEMS, INC.
3322 South Memorial Parkway
Huntsville, AL 35801 USA.

Tel: (205) 881-6005

Fax: (205) 882-6701

IBM is reg. T.M., International Business Machines, Inc.
UNIX is reg. T.M., Bell Laboratories, Inc.

Supporting 683xx and 68HC16 families. Call for specific microprocessors.
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havioral. ................ 31
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FPGA vendors turn their

attention to tools

In the face of stiff competition, FPGA vendors are enhancing
proprietary tools, enlisting third-party support, adding text-

based entry methods, and backing standards.

e BARIITANIICKS: -+ 15 v samsenesmssisssnstios o s mssmasasspiessawens 75

GUIs move OSs toward
object orientation

Computer graphics, originally meant to display data, is now the
way users interact with systems. A new generation of operat-

| ing systems with fully integrated GUIs is meeting the demands

of those who want to work with their systems in a real-world
environment of objects and actions.
i[5 i s AR AN R T e o O e I 85
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32-bit power and tools bring cheer

to embedded system designers

Because of their increased compute power, higher integration,
extensive tool sets, and a desire for the friendliness provided by
high-level languages, more designers are putting 32-bit micro-
controllers on their wish lists for next-generation products.
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Truck simulator integrates
off-the-shelf subsystems
A defense contractor saw an opportunity to create its first

commercial product, the TTI50 Truck Driving Simulator.
—Jeffrey CRIld ..o 105
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STD Bus CPUs focus on solutions

Unlike VME, which has Motorola supporting it, or Multibus I,
which is backed by Intel, STD Bus may suffer from not having

a major semiconductor manufacturer behind it. But in reality,

STD has a strong position as a low-cost workhorse bus for
embedded control. — Jeffrey Child..................ccccoeeeeennnn... 115
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No logic analyzer is, for that matter.
Because at speeds above 25 MHz, even the best designer
needs a scope to handle nightmares like race conditions,

ground bounce, and crosstalk. And not just any scope, but

one tailored specifically for high-speed digital design.

At Tektronix, we understand this need all too well.

As proof, we’ve not only designed and built a great logic

analyzer

~.. EVEN THOUGH OUR NEW LOGIC
" HIGH SPEED DIGITAL DESIGN,

but also a perfect companion. The TDS 640 digitizing oscilloscope. : -

Tekironix TDS 640 we |

To get you started, the GPX provides more channels than
cable TV. Up to 160, for instance, of 80 MHz state analysis,

and 32 channels of 1 GHz timing or 160 channels of 200 MHz

transitional timing.

In short, enough to handle the world’s fastest

microprocessors. And with that
kind of performance, you can easily track your system at clock
rates well beyond 50 MHz, which allows you to locate complex

coding errors quickly and accurately.

5EW-188546 Copyright © 1992, Tektronix, Inc.




Enter the TDS 640.

With a 500 MHz bandwidth and 2 GS/s
real-time sampling on four channels,

the TDS displays logic and timing

e

errors with absolute accuracy. And

because it was created with the digital

designer in mind, the TDS lets you trigger directly on common

digital circuit

ANALYZER IS GREAT FOR ...
IT’S NOT NEARLY ENOUGH. ="

pulses,and

excessive clock jitter or skew. Put all that together with the
power of the GPX and you have a remarkably effective solution.
Cost effective, too. In fact, the GPX and TDS together sell

for less than competing scope/logic analyzer combinations.

And if you buy the pair between now and February 28, 1993,

we'll take an additional 10% off the retail price.

For more information on the very best high-speed digital design tools available,

Enough,already.

call Tektronix today at 800-426-2200.

Tektronix

Test and Measurement

CIRCLE NO. 5



TODAY'S
FAMILY VALUES
ARE 3 VOLITS.

No argument— everyone loves a good 3-volt system.

Atmel got interested in 3-volt components when we saw the pains our
customers were having with their growing battery needs. Too many batteries
hurt portability and pocketability. It was time for new devices with new values.

They’re here. We make the world’s largest collection of low-voltage logic
and memory devices. We’ll cut your battery count or give added life to the
ones you keep.

We’ve got the world’s only 3-volt Flash and 3-volt 22V 10. A bunch of
3-volt EPROMs, 15 parallel and serial interface EEPROMSs (most of which
operate to 1.8 volts) and two full 3-volt gate array families. That’s seven
families and more than 50 circuits.

You know us already. Maybe because of our industry-leading first single-
voltage Flash, or our serial interface EEPROM’s (the largest family available).
Or maybe because of the blazing speed of our non-volatile memories, or our
families of user- and factory-programmable logic devices.

Now know our low-voltage families. Check out the book. Write, fax or call
us and we’ll send you our low-voltage catalog.

And, when the talk turns to family values remember ours are the same as
yours —3 volts.

ATMEL CORPORATION Tel. 1-800-292-8635
2125 O'Nel Drive Tel. (408) 441-0311

San Jose, CA 95131 RO R FAX (408) 436-4200

CIRCLE NO. 6



o

i

.
:

;e ® ® ® e e eg
» 5 ¢ ¢ 0 ® s &g -
¢ e o " 8 e 8 e .W

t e ® 0% e e 0
- e 5% 0 % 0 e s aW
F's o900 0900643 3
e e 0 09 0 O e e o

o e & ¢ e ® ® e s e W
560695 ® s e e T

® ® s o ¢ " e e 9 @
e et e " & T O e o

®e o 8 ¢ o ® ¢ o v e
;9 8 @ ® & ® 00
e e s e 8 ® o s e

-

WHMW%W%H&-%N% Sty vyl vt

L]
*
*
*
L)
®
L4
L)
o
»

e ® & ¢ & & & & @

L)

L]
L)
L]
]
L}
(]
L]
]

LJ

.

L]
.
*
.
L]
]
L]
L
L]
.

i se e e e s e e
% ® 8 ® & & ® & F ¢
e ® @ 69600 e
G- & 9 ® % % ¢ & e




NEWS BRIEFS NEWS BRIEFS NEWS BRIEFS NEWS BRIEFS NEWS BRIEFS NEWS

MIPS forges ahead

Last month, mips Technologies
(Mountain View, CA) announced
the R4400, the latest 64-bit MIPs
microprocessor. Designers experi-
enced with the R4000 won’t have
to make any changes in hardware
or software when using the new
R4400. The only differences are
cache size, clock rate and a new
write buffer. This buffer takes the
output from a graphics loop and
runs it in parallel with the next
loop, resulting in a substantial in-
crease in graphics performance.

Although the cache size on the
R4400 is double that of its prede-
cessor, a 20 percent shrink in pro-
cess technology has returned that
real estate, resulting in a die size
no larger than the R4000. The
clock rate has been raised to 75
MHz, with 67 MHz and 50 MHz
for backward compatibility. Tran-
sistor count went up by a million
on the R4400, with the increase
fundamentally in cache. On-chip
primary cache has been doubled
from an 8k/8k instruction/data
cache to a 16k/16k cache on the
R4400. The secondary is the same.
The processor is available in 3.3-
and 5-V versions.

How does this new chip fit into
the emerging Risc pc world? Even
when Intel’s P5 finally hits the
streets, the MIps crowd already
has the more powerful R4000—
and the R4400 is an upgrade to
that. When compared with the
486, the R4400 offers more perfor-
mance in the same price range.

—Jeffrey Child

Chorus spreads micro-
kernel-based UNIX

Chorus Systemes (Paris, France)
appears to be the most agreeable
operating system company
around. Last year Chorus con-
cluded arrangements with 1s1 Soft-
ware Components Group (Santa
Clara, cA) to link its microkernel-
based UNIX-compatible distributed
operating system with ISI's psSos+
realtime kernel. Recently, Chorus
moved to support sco’s (Santa
Cruz, cA) pc-based UNIX.

Now Chorus has entered into an
agreement with UNIX System Labs
(Summit, NJ), the guardian of UNIX
System V Release 4 (SVR4). Its
aim is to let Chorus microkernel

technology evolve in step with
SVR4, so that large system and re-
altime system vendors have an
SVR4-compatible microkernel mi-
gration path for future develop-
ment. Topping this off is an agree-
ment with Tandem Computers
(Cupertino, cA) to develop micro-
kernel-based SVR4 fault-tolerant
operating system technology. Ac-
cording to Chorus, such technol-
ogy will be scalable from embed-
ded realtime systems to large
mainframe computers.

—Tom Williams

Benchmarks proposed
for fuzzy logic

A suite of benchmark programs de-
veloped by Togai Infralogic (Irvine,
cA) has been proposed as a means
of measuring the performance of
processors executing fuzzy logic in-
ference code. The benchmarks are
three fuzzy rule bases at different
levels of complexity: simple (with
seven rules, each having two input
variables and one output vari-
able); medium (14 rules of three in-
puts and two outputs); and com-
plex (25 rules of seven inputs and
three outputs).

Togai has released results of
tests run on four processors, the
Motorola 68HC11, Hitachi H8/300
and -500 and Intel 8051 (which
showed the highest performance).
There will no doubt be many ques-
tions from vendors as to how the
code was produced, what inference
methods were used and whether
code was optimized. When this in-
formation is available, vendors
may be able to use these bench-
marks as a starting point for a
common suite that will help de-
signers pick price-performance
points for fuzzy-based designs.

—Tom Williams

ViaLink helps QuickLogic
cut FPGA prices

QuickLogic’s (Santa Clara, cA)
ViaLink process technology has
been moved from codeveloper VLSI
Technology’s (San Jose, CA) pilot
line to its high-volume production
facility in San Antonio, TX, produc-
ing improved yield and lower wa-
fer cost that’s enabled the FrGa
vendor to reduce pAsiC 1 prices by
up to 33 percent. “As we move to
high-volume production of our

products, we are pleased to be
able to pass the cost savings on to
our customers,” said David A.
Laws, QuickLogic’s president.
vLsI Technology recently an-
nounced that it will use the Via-

. Link element as the basis for what

it calls programmable Functional
System Blocks (prsBs), cells that
provide field-programmable capa-
bilities embedded in ASIC devices.
These prsBs will be used to de-
velop embedded memory elements
(vRoMs or ViaLink ROMs), embed-
ded logic elements and custom
ViaLink products. Asics built with
pFsBs will offer visual and electri-
cal security.

Don Ciffone, vice-president and
general manager of VLSI's product
divisions, says, “With the ability to
include field-programmable struc-
tures directly on AsiC and ASsspP
chips, customers now have unprec-
edented flexibility in the design of
secure, high-performance systems
that can be highly differentiated
from those of their competitors.”

—Barbara Tuck

Vitesse prices GaAs
ASICs to beat BiCMOS

With 1,500, 7,000 and 13,000
gates, the new 0.6-um VIPER GaAs
gate arrays from Vitesse Semicon-
ductor (Camarillo, cA) are sized for
the majority of designs today and
offer two to three times the perfor-
mance of competing BiCMOS arrays
at comparable cost, claims the com-
pany. “With the introduction of our
VIPER arrays, cost is no longer the
issue when comparing GaAs with
competing BicMOS technologies,”
says Lou Tomasetta, Vitesse presi-
dent and cEo. “Our H-GaAs tech-
nology is more mature than most
BiCMOS processes currently offered.
The real issues today are reducing
design time through simplified sys-
tem architectures and increased
performance margin.”

Housed in plastic and aimed at
system designs running at 50
MHz and above, the VIPER gate ar-
rays deliver shorter gate delays,
lower power requirements and
better design margins than Bic-
MOs. According to Vitesse, a two-in-
put NOR gate has a typical un-
loaded delay of 60 ps, while
dissipating only 0.18 mW. “For ap-
plications above 75 MHz, there

Continued on page 12
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Fast Access

Sharing one straw has never &
been the ideal answer, and only IDT’s &
dual-port memories are the perfect
solution when a processor and a
peripheral need to share the same data.
True sharing means neither side has to
wait until the bus is free to access
data—they each have individual access
to the entire memory array, increasing
system bandwidth and making data
access faster and more efficient. [

This translates into increased
throughput for wider buses using
fewer parts!

IDT also offers innovative dual-
port packaging solutions, including
TQFPs and modules.

| Share a Sweet Deal
Call today and get a copy of
IDT’s new Specialized
Memories and
Modules Data

More for Less Book and =
IDT offers more than 25 asynchro- Multi-Port @
nous dual-ports as fast as 12ns and in con- Memory Design -

Guide to find
out how dual-
ports can simplify your design! We'll
sweeten the deal by sending you a pair of
o —— free Baskin @Robbinsw

5 “‘g"‘ﬂw : coupons so you can share

@_-:n:zm-ﬂ—‘~ .
. “eecacwms , your next ice cream ftreat.

figurations of 1K x 8 to 64K x 16, as well as
the new 50MHz IDT7099 4K x 9 synchro-
nous dual-port. The new IDT7025 8K x 16
device is the densest monolithic dual-port
available, allowing more data to fit into a
smaller space while providing faster access.

Broadest Dual-Port Family Available

(Limit 2 per customer.)

x32/x36 ¢ ¢ ¢
x16 ® ¢ o ¢ ¢
89| € & ¢ ¢ ¢ ¢ ¢
1K 2K 4K 8K 16K 32K 64K 128K
DEPTH

The Baskin-Robbins logo is a trademark of Baskin-Robbins Co

WIDTH

il

y a3
1

~

(800) 345-7015 o FAX: 408-492-8674 Integrated Device
ASK FOR KIT CODE 7061 Technology, Inc.
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Continued from page 10

are no other Asic technologies that
can compete with the price-perfor-
mance of VIPER,” boasts Bob Nunn,
vice-president and general man-
ager of ASIC products at Vitesse.
—Barbara Tuck

A kinder, gentler EDIF?

The Electronic Design Interchange
Format (EDIF) committee recently
unveiled version 2.9.0 of the
beleaguered EDIF standard, in
hopes that the updated release
will rectify the inadequacies of pre-
vious versions. For the past four
years, the former release, EDIF
2.0.0, has been the primary means
of exchanging data among CAD,
CAE and test tools, but ambiguities
in the standard’s syntax have re-
sulted in incompatibility among so-
called “EpIF-standard” tools.
“Release 2.9.0 is the result of
years of engineering staff hours
and millions of dollars,” says Rich
Goldman, engineering manager of
the semiconductor vendor program
at Synopsys (Mountain View, cA)
and chair of the EDIF technical com-
mittee. “We’ve gone to great
lengths to clarify the EDIF syntax
to make life easier for the EDIF
reader. This is where the majority
of the problems existed in version
2.0.0.” —~Miike Donlin

Modeling information
comes online

Electronic transfer of component
modeling information may yet be-
come a reality, thanks to a distrib-
ution agreement between start-up
ViewPoint Information Systems
(Waltham, ma) and Mentor
Graphics (Wilsonville, or). The
new company’s offering is different
from other component information
products because its data is ma-
chine-readable. Users can extract
symbols and attribute information
for schematic, simulation and lay-
out programs. ViewPoint has also
signed deals with Hitachi
(Brisbane, ca), Intel (Hillsboro, OR)
and National Semiconductor
(Santa Clara, cA); these agree-
ments should give the company
component data faster than other
vendors who rely on databook in-
formation.

The alliances will come as wel-

come news to EDA users, who've
been demanding vendor-indepen-
dent component information sys-
tems that can work with EDA soft-
ware. Some industry analysts cite
this lack of timely component data
as a stumbling block to concurrent

engineering strategies.
—~Mike Donlin

PCl gets expansion
connector

The pc1 (Peripheral Component In-
terconnect) definition developed by
Intel (Santa Clara, ca) will soon
get an expansion connector specifi-
cation, according to the pcI Special
Interest Group Steering Com-
mittee. Introduced in June, pPCI
was defined as a high-performance
local bus to supplement existing
bus architectures. The definition
only provided for an electrical spec-
ification, with the belief that pc
makers would be soldering such
high-performance peripheral chips
as graphics and communications
directly on a motherboard using
the pc1 specification for electrical
interconnection.

The proposed connector uses a
Micro Channel-style edge-card con-
nection providing 32- and 64-bit in-
terconnection. The configuration
was selected to keep cost down
while providing a high-reliability,
high-density connection. The ap-
proach will let pc1 boards be used
in EISA, 1SA and Micro Channel sys-
tems.

PCI’s acceptance will be further
enhanced by a pcI interface chip in-
troduced by Intel (Folsom, cA) late
last month. Compatible with stan-
| dard 1o buses such as ISA, EISA
and McA, as well as the new
pcMCIA standard, pcr will offer com-
mercial and industrial users a
new high-speed conduit to pc-
based processors.

—Warren Andrews

Standards set for
memory interface

While some vendors pursue PCI

| and others follow pPcMCIA, a group
within the IEEE Computer Society
is dealing with advances in tech-
nology that have made it possible
for traditional storage elements
such as disk drives to be reduced
in size so they can be directly

| soldered to pC boards.

The Computer Society’s P1285
is a standards activity meant to de-
fine a new IEEE standard interface
to handle just such high-latency,
non-volatile memory elements.
The interface will be used with ei-
ther a single memory element or
with many coordinated memory el-
ements. Issues of concurrency,
latency, bandwidth, extensibility,
negotiation, and partitioning are
among those to be addressed.

—Warren Andrews

486 rivalry continues
unabated

Intel (Santa Clara, ca) and Cyrix
(Richardson, TX) are shooting it
out on the 486 frontier. In a
November announcement, Cyrix
unveiled a 50-MHz chip for desk-
tops with write-back caching and
burst writes (with a separate
math coprocessor). Both compa-
nies have announced notebook ver-
sions of the chip.

The Intel chip’s key features are
3.3-V operation, on-chip integra-
tion of a 32-bit memory controller,
an ISA bus controller, and the 8-
kbyte cache and math coprocessor
that are integral to the 486DX.
The processor can interface to 5-V
peripherals without translation
logic. The lower voltage means
that a 486SL actually consumes
less power than a 5-V 386SL,
while providing more than twice
the performance.

At the high end is Cyrix’s clock-
doubling ¢x48652/50. The com-
pany’s ¢x486SLC/e is an enhanced
version of its earlier 16-bit chip.
There are versions running at 5 V
and 3.3 V, although the low-volt-
age version requires external
translators in dual-voltage de-
signs. The ¢x486SLC/e system
management mode lowers power
consumption by 25 percent, com-
pared to Cyrix’s earlier version.
Chips are sampling at 25 and 33
MHz, although 3.3-V operation is
only available at 25 MHz.

Intel’s 486 for notebooks, the
1486SL,, is shipping in a 25-MHz
version. A 33-MHz chip is slated
for the first quarter of 1993.

—Don Tuite
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INSIDE IS THE MOST POWERFUL
EMBEDDED MULTICOMPUTER
YOU CAN EVER BUILD.

Open up to Mercury’s embedded realtime multicomputer solutions. Because of a
balanced architecture, our multicomputers deliver scalable performance into the tens of GFLOPS,

with GBytes of I/O to match. With interboard and interchassis communications, you can build a solu-

tion to satisfy even the most demanding applications within

Interconnect

Fi r Optic 1/O . ’
v 6 your constraints of cost, space, and power consumption.
rossbar 3 . - .

E Fe nal 1/O Mercury’s commercial and ruggedized muilti-

computers are supported by our standards-based realtime

operating system software, including advanced multicomputing development tools that enable you
to harness the power of hundreds of processors.

For more information on our commercial off-the- Computer Systems, Inc.

shelf (COTS) products and to receive our White Paper: ME' R( { ,Ry

Balancing VO and Computation, call Mercury toll free

The Ultimate Performance Machine.
today at 1-800-229-2006 or (508) 458-3100. 600 Suffolk Street, Lowell MA 01854-3608
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Media~Link is a registered trademark of Spectrum Signal Processing, Inc.



Together as they should be.
On Spectrum’s new DSP/PC. 4 .

The first to integrate a 33 o : ‘, T
MFLOPS DSP and a fully func-
tional 386 PC on a single PCB.

The DSP/PC lowers your

9227KT A244955

VL82C106~FC
3066G4000
COPR.1991

board count. Increases reliability.
Reduces cost. And it’s available
right now, today.

000ENT60E

: = g :
: ! ‘ 3 é 24 TEEIZBIA
: . =5 0SzEeY  1¥2e6

= - — : T

Still better, its Media~Link®
architecture bypasses the ISA
bus to accelerate interprocessor_'!,
communications—and speed up
your applications.

Plus, the DSP/PC board comes
with integrated software develop-
ment tools, including libraries,
high-level language support, and
source-level debugging. '

So discover an entirely new
meaning for motherboard. Call
Spectrum Signal Processing today
for your DSP/PC Applications - :
Booklet, or for the name of your = % l
local distributor. ‘ =

In the U.S., call 1-800-663-8986;
in Canada and worldwide call
604-421-5422. Fax: 604-421-1764.

uﬁ & G

=F
v
Media~Link*
|

MLC

PIN 600
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Putting DSP to won
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This is your chance to get the full power of embedd
Don't let it slip away:

FORCE COMPUTERS Inc., 3165 Winchester Blvd.. Campbell. CA 95008-6557, Prof.-Messerschmitt-Str. 1, W-8014 Neubiberg/Miinchen. All brands or products are trademarks of their respective holders. ¢ 1992 FORCE COMPUTERS Inc.
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This is one of those times when you
just have to seize the day. Because
opportunities like this are rare indeed.
You see, FORCE is the only
company licensed by
Sun to put SPARC*

station

-

2 tech-
nology

Choose from a range of systems, for a
onVME. highly integrated solution.

So we're the only ones who can
give you validated hardware and
software compatibility. Allowing you
to run SunOS™ with any of your
SPARCstation 2 applications and peri-
pherals. Without a hitch.

We also have a
whole new family of
SPARC 2 products.
With everything from

Our CPU-2CE features
a4omHz SPARC - our CPU-2CE (6U)

RISC microprocessor,
delivering 28.5 MIPS. board to the teraforce

20-slot system. Giving you the perfect
combination of real-time and UNIX.

And our SPARC products pro-
vide the broadest software offering of
any RISC architecture.

So if you want a better grasp of
embedded SPARC, call for a free
brochure. 800-237-8863, ext. 5. Or in
Europe, at 49.89.608-14-0. il

Because there’s no %

reason to let all this power
slip through your fingers. ~ ®¥tt

A

< XLE

COMPUTERS
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Look to KADAK for the AMX™
real-time multitasking kernel featuring
the InSight™ Debug Tool.

AMX and InSight cooperate with such
industry standard source level debuggers
as CodeView," FreeForm]" Turbo Debugger™
and XRAY™ But that’s just the start.

With InSight, a single keystroke will
give youa full screen view of all your tasks,
timers, mailboxes, messages, semaphores
and event flags. Plus, the InSight Profiler
will expose those unexpected task

5 KADA

Looking for the kernel that

makes application debugging
both quicker and easier?

N

activities and timing effects.

You'll find AMX with InSight speeds

w you through the
A\\Ml% testing process
letting you get

your products to market quicker than ever
—one good reason to count on KADAK.

Fora free Demo Disk — or to order the
AMX and InSight Manual for only *85Us —
contact us today. Phone: (604) 734-2796

Fax: (604) 734-8114

Count on KADAK.

KADAK Products Ltd. Setting real-time standards since 1978.
206-1847 West Broadway, Vancouver, BC, Canada, V6] 1Y5

AMX is a trademark of KADAK Products Ltd. All trademarked names are the property of their respective owners.
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80386SX / 80386DX / 80486SX / 80486DX

INDUSTRIAL SINGLE BOARD COMPUTER

TWO YEAR WARRANTY

All TME products come with Two Serial ports, One Bi-direc-
tional Parallel port, Floppy & IDE Hard Disk Interfaces.

Toronto MicroElectronics Inc.
1848 Bonhnll Rd. # 1 Mississauga, Ontario, L5T-1C4

Tel 416 564-4833 « Fax:416 564-4768

HQP486
*20/25/33/50Mhz,
80486SX/DX

* Up to 48Mbytes on-board
memory

* Optional 256K write back
cache memory

HQP386C
*25/33/40Mhz, 80386DX
* Up to 32Mbytes on-board
memory,

* 128K write back cache
memory

HQP3865XC
*16/20/25Mhz 80386SX

* Up to 16Mbytes on-board
memo.

* 64K cache memory

* Up to 1.5Mbytes FLASH
EPROM on-board
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The DK516C-16 Winchester is another
legend in a distinguished tradition of
Hitachi mass storage products. Hitachi
believes that product development starts
with the pursuit of maximum reliability.
Thats why all of the DK5165 key compo-
nents are designed, built, and tested in-
house by Hitachi.

Legendary Performance

Hitachi backs up this reliability with
equally-impressive performance. The
DK516C-165 SCSI interface provides a
maximum data transfer rate of 5.0 Mbyte/
sec (synchronous), with a 256-Kbyte data
buffer and read look-ahead cache. Average
seek time is a quick 13.5 ms.

Authorized Distributors

For ESDI applications, choose the
DK516-15. This 1.54-Gbyte drive pro-
vides a 14 ms average seek time and a
2.75 Mbyte/sec data transfer rate.

From a Legendary

$62 Billion Company

Both DK516 drives are brought to you
by Hitachi, a company renowned for
mass storage reliability and innovation.
According to a recent independent end-
user site survey by Reliability Ratings,
Hitachi drives had the highest Field
MTBF and the lowest percent failure
rate for any OEM drive rated. Fully
100% of the users surveyed would pur-
chase the Hitachi drives again.

CONSAN STORAGE SOLUTIONS GENTRY ASSOCIATES, INC R SQUARED DISTRIBUTING
1-800-229-DISC IA, IL, IN, KS, KY, MI, 1800 688-2223 AL, DC, Fl A LA, 1-800-777-3478 Z CA, CO, ID, MT,
MN, MO, ND, NE, OH, PA'(412), SD, W1 MS, NC, SC, TN, VA NM, NV, OR, UT, WA, WY

EM] AMERICA INC.
910 460 BBOISL DE, MD, NC, NJ,

LAW—CYPRESS DlSTRIBUTlNG CO.
1-800-310-6220 AK, CA, HI, OR, WA

SIGNAL COMPUTER PRODUCTS

508-263-6125 CT, MA, ME, NH, NJ, NY, PA, RI, VT

And to back our reliability, we offer
one of the longest warranties in the
industry. The legend continues. For
more information on the DK516, or
our new 3.7-Gbyte 5.25" or 1.4-Gbyte
3.5" drives, call 1-800-HITACHL

Hitachi America, Ltd.

Computer Division

Peripheral Sales & Marketing, MS:500
2000 Sierra Point Parkway

Brisbane, CA 94005-1835

HITACHYI

Our Standards Set Standards

SPECIALIZED SYSTEMS TECHNOLOGY
1-800-688-8993 AR, LA, NM, (

HITACHI CANADIAN
416-826-4100 CANADA

Survey was conducted independently by Reliability Ratings, Needham, MA 02191. The data is from a publicly available report. Reliability Ratings is not affiliated with Hitachi, Ltd., or its subsidiaries,

and does not endorse its products.

Call Hitachi for a free copy of the survey.
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Do what most everyone
else does.

Control your next
embedded system with a micro-
processor from Motorola’s
32-bit 68000 family.

Whether your system
calls for high performance, low
cost, functional integration
or a combination of all three,

we’ve got chips that’ll meet
your needs.

If cost is your first con-
cern, take a look at our industry
standard 68EC000 micro-
processor. It delivers 32-bit
performance for $2 and change.

Which makes it perfect
for everything from low-end

printers toconsumer electronics.

Or if you're in the “speed
is everything” camp, consider
our 68EC040. A streamlined

screamer delivering 29 MIPS
of sustained performance,
it’ll run the pants off RISC
controllers in high-end appli-
cations. At a lower overall
system cost.

Or maybe you need



CONTROL

CLUDING
CO

special functionality. Like
built-in multiprotocol com-
munications, direct memory
access, or sophisticated
timers. Our 68300 line of
integrated processors comes
fine-tuned for a wide variety
of applications, from telecom-
munications to hand-held
computers.

And because they're
integrated, they take up very
little space.

A quick glance across the
page will show you there are
many more 32-bit solutions
where those came from.

Namely, from Motorola.
The company that controls
more 32-bit embedded sys-

CIRCLE NO. 15

Motorola and the ® are registered trademarks of Motorola, Inc. © 1992 Motorola, Inc. All rights reserved.

W

O
CASY;

tems than the rest of the world
combined.

For a free copy of our
68000 Family Brochure, call
1-800-845-MOTO.

And get everything under
control.

@ MOTOROLA



BEDITORIAL

“A technical conference
in these times has to
offer enough...to make
your sacrifice in time
and money worthwhile.
We think we’ve come
up with an approach
that does that.”

John Miklosz
Associate Publisher/
Editor-in-Chief

Computer Design takes
over A & M-S Design
Conference

W ell, the second annual Analog & Mixed-Signal Design Con-
ference is behind us and, with so many of us away from the West-
ford office on the day of our Halloween party, we again failed to
walk away with any prizes. This was the second year in a row
that we came up empty-handed and, determined not to let that
happen again, we entered into an agreement with Miller
Freeman, the original sponsors of the A & M-S Design Conference,
to take over full responsibility for future A & M-S conferences.
Our first move was to change the scheduled date for next year’s
conference from the last week in October to the last week in
January, 1994!

But we’re doing more than just changing the date—we’re re-
vamping the entire format of the conference. As A & M-S was origi-
nally conceived, it was the conventional conference/exhibition,
with technical presentations and sessions running during the
same hours that the exhibit floor was open. We think we’ve come
up with a better way to stage conferences as tightly focused as A
& M-S. We're testing the approach with RISC ’93 in March (see
pages 38 and 39) and Fuzzy Logic ’93 in July. The basic idea is to
eliminate the traditional exhibits and place the conference at-
tendees, as well as the presenters, in a close-up, face-to-face, “total
immersion” environment that will expose them to the relevant
technologies, tools and applications throughout the entire three
days of the conference, morning till night.

With this new format, there’ll be half-day tutorials, one-hour lec-
tures, multipaper application-oriented sessions, two-hour after-
noon demonstration workshops (providing the opportunity to get
some hands-on experience with various design and development
tools), and evening rap sessions (with beer and snacks provided).
What'’s more, we're throwing lunch into the package on each day
of the conference, with each lunch session featuring a distin-
guished speaker—a design guru, if you will.

These are tough times for everyone—for designers and design
managers at OEMs and system houses, and for vendors of ICs,
ASICs and design and development tools. Money is tight and, prob-
ably more important, time is tight, with many designers, design
managers, product managers, and marketers doing one-and-a-half
jobs. A technical conference in these times has to offer enough—
and enough value—to make your sacrifice in time and money
worthwhile. We think we’ve come up with an approach that does
that. What do you think?
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The Goal:

Design the world’s only multi-
frequency Radar Target Gener-
ator System able to simulate
hostile threats on the military’s
diverse radar systems.

The Problem:

To get the needed horsepower,
sixteen 68040 CPU boards were
required. However, with this
many boards, VMEbus band-
width limits would severely
degrade system performance
making the project unfeasible.

The Solution:

Synergy’s V420 dual 68040 SBC.
After evaluating several pro-
ducts, KOR Electronics selected
eight V420s which could deliver
320 MIPS without VMEbus
bandwidth degradation.

“Not only did
we meet our project
performance goals,

we were able to
reduce our costs
b}/ 40%.”

“ Synergy'’s
dual 040
outperformed all
other boards
I"ve evaluated in
the last five

years.”

—KOR Electronics
Garden Grove, CA

Unexpected Benefits:

Synergy’s dual ‘040 solution cut
KOR'’s hardware requirements
by 50% while vastly increasing
system reliability. These un-
expected benefits reduced sys-
tem costs by 40%.

In Synergy, KOR also found
a design partner with strong
integration expertise and de-
pendable customer support.

“I recommend you call
Synergy today.”

Next time you need high
performance SBCs, do as KOR
Electronics did. Call Synergy
Microsystems.  You'll be as
satisfied as they are.

@p /YNERGY

microsystems

High performance SBCs for demanding applications.
SYNERGY MICROSYSTEMS, Inc. 179 Calle Magdalena, Encinitas, CA 92024, 619-753-2191, Fax 619-753-0903

CIRCLE NO. 16



Complete RealTime

Operating System...$995!

Don'’t be fooled by higher g
priced realtime systems! 68040 | 88K

80386 | SPARC

RTMX comes complete and
80486 MIPS

ready to run with all standard
BSD utilities, C and C++ Compilers, C source
code debugger, editors, and full
networking with NFS.

POSIX

System
10051 Interface

w002 leaser | High performance realtime

features include: POSIX realtime
task scheduler, shared physical
memory, message queues, high resolution
timers, semaphores, software signals and

M v

RTMX systems, RTMX-UniFLEX Inc.
with X Windows and | 800 Eastowne Dr., Ste 111
Motif, are $1895. Chapel Hill, NC 27514
Target systems are (919) 493-1451

available starting Fax: (919) 490-2903
at $295. Email: krl@rtmx-uniflex.com

*POSIX 1003.2 and 1003.4 are Draft Standards.
CIRCLE NO. 17

Realtime
10 4 Extensions™

d Precision

tip Processor
Synchronization

chronization Products Catalog

M. Division of Datum Inc

541 Via Del Oro, San Jose, CA 95119
f}'l: (408) 578-4161 Fax: (408) 578-4165

From the
MASTERS
of TIME

o

STDbus
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CALENDAR
CONFERENCES

December 13 - 16
1992 IEEE IEDM

Hilton Hotel, San Francisco, CA. The 1992

IEEE International Electron Devices Meet-

ing brings together engineering profession- a
als from industry, government and aca-

demia. The meeting features 36 sessions on such topics as
solid-state technology, integrated circuits and quantum
electronics. Also offered are several short courses, plenary
sessions and panel discussions. Contact: Melissa Wider-
kehr, IEDM, Ste 610, 1545 18th St Nw, Washington, DC
20036, (202) 986-1137, Fax (202) 986-1139. Circle 366

January 3 - 6, 1993
VLSI Design ‘93

Taj Intercontinental Hotel, Bom-

bay, India. The Sixth Inter-

national Conference on VLSI Design, with the theme Chip,
Board and Systems Design in the *90s, brings researchers
and designers to the west coast of India. The four-day
program consists of paper sessions, posters, tutorials, and
industrial CAD exhibits, covering such topics as CAE/CAD
systems, logic synthesis, design for testability, circuit sim-
ulation, analog devices, and economic issues. Contact:
Rochit Rajsuman, Dept. of Computer Engineering &
Science, Case Western Reserve University, Cleveland, OH
44106, (216) 368-5510, Fax (216) 368-2801. Circle 367

January 6 - 8

WEST 93

San Diego Convention Center, San Diego,
CA. The AFCEA and U.S. Naval Institute
Western Conference & Exposition fea-
tures a technical program directed to military, govern-
ment and industry professionals in the fields of military
weapon systems, computers, communications, aero-
space, and electronics. The conference focuses on mili-
tary- and space-related issues, joint requirements and
naval and drug enforcement applications in imaging.
Also offered are technical panels, development courses,
career transition seminars, and more than 160 exhibits.
Contact: Ginny Bracken, J. Spargo & Associates, 4400
Fair Lakes Ct, Fairfax, vA 22033, (800) 336-4583, Fax

\_' AFCEA &
Naval Institute
WEST 93

N ="

(703) 818-9177. Circle 368
February 22 - 25

EDAC-EUROASIC EDAC-93

cNIT Conference & Exhibi- EUROASIC.93

tion Centre, Paris, France.

EDAC, the European Conference on Design Automation,
and EUROASIC, the premier European event in ASIC design,
will be held jointly this year to provide a forum for a
common discussion on ASIC design and design automation.
Sponsored by the EDAC Association, the event is expected
to draw more than 80 exhibitors, and covers such topics
as design techniques and methodologies, high-level design
tools, simulation, and testability. Contact: CEP Consultant
Ltd, 26-28 Albany St, Edinburgh, EH1 3QH, UK, +44 31
557 2478, Fax +44 31 557 5749. Circle 369










Look in almost every office
- and you'll find a twisted pair
- outlet right on the wall. But look
, i for an efficient IC solution to
peesessass - oL magke your PC design Ethernet~
. ot | ready and it could drive you
 right up the wall.

Unless you look to AMD.
Our new PCnet-ISA—a true one-chip Ethernet
controller—gives you the integrated features
you need to make your next PC Ethernet-ready.
So you get a complete 10BASE-T design in less
than five square inches of real estate.

PCnet-ISA is going to save you more than
just space. Since your total solution will run you
less than $25 in volume, PCnet-ISA will shine on
the bottom line.

You'll also save design time, because no ad-

PCnet™ISA

AMD's complete PCnet-ISA solution
covers less than five square inches.

ditional memory is needed. And you'll deliver higher

performance, because data transfers directly to

the host memory, instead of through a local buffer.
The software's ready to go too. Driver support is

already available for Novell NetWare!Microsoft

LAN Manager, Banyan Vines? Artisoft LANtastic®
SCO UNIX® and others.

AMD has over 15 years of experience in net-
working. PCnet-ISA is yet another in a long line
of networking IC solutions from AMD for both
Ethernet and FDDI LANs. Our cooperative part-
ners include such industry leaders as DEC, HP,
and SynOptics. So when you're working with any
of AMD's networking solutions, you'll get the
engineering support you need just by picking
up the phone.

And when you're ready to go to work with
PCnet-ISA, call 1-800-222-9323 and ask for
Literature Pack 16M. Then plug into a network-
ing leader called AMD.

¢

Advanced Micro Devices

901 Thompson Place, P.O. Box 3453, Sunnyvale, CA 94088. © 1992 Advanced Micro Devices, Inc
PCnet is a trademark of Advanced Micro Devices, Inc. All brand or product names are trademarks
or registered trademarks of their respective holders
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Introducmng the
With twice the performance and
1t sinks the competition

The ADSP-21020: with ’ 3

af Gihaeed anything else on the market. Ask of fixed-point DSPs, these products

architecture, you benefit
Jfrom the highest perfor-

sl o Hakhiliy for our “Floating Point Competitive use an enhanced Harvard archi-
available in a floating-
point DSP today. Benchmarks Comparison” and ADSP-21020 Performance
Benchmarks
d to the see urself.
ERU L R « 1024-point complex FFT (radix-4
ADSP-21020, everything else is sub- For even more affordable per- W_]th St revpee) ChG g
e 1024-point real FFT (radix-2):
standard. It's got the performance formance, consider the ADSP-21010. 0.34 ms
* Divide: 180 ns
DSP designers want for ultra- For just $49.90 (in 100s) you get e I/Vx :270ns
» Cubic Bezier evaluation: 300 ns
demanding applications, like image a floating-point DSP processor » Cubic B-Spline evaluation: 450 ns
brocessing graphi e _ Which is code.- ot : ok B
& taphics, military, Voice compatible with oy tecture for optimum performance
ADSp 2108 a 4
s z() B . n([ﬂele- :
Oth are part of oy Lity,

Tl

51333 MIPS/100 MFLOPS We help you got started fast;

pition. new family of floating-point DSPs
2nd a 1024-point complex FET offering high performance and 00, With development tools that
benchmark in 0.58 ms, the ADSP- a path to higher on-chip integration. are easy to use and accelerate your
21020 is at least twice as fast as Just as with the ADSP-2100 family code-writing and time-to-market.

Authorized North American Distributors: Alliance Electronics 505-292-3360 * Allied Electronics 800-433-5700 * Bell Industries 310-826-2355 *
Future Electronics 514-694-7710 (Canada) 508-779-3000 (USA) * Hall-Mark Electronics 214-343-5000 * Newark Electronics 800-367-3578 * Pioneer-Standard Electronics 800-874-6633 *
Piomeer Technologies Group 800-227-1693 * WYLE Laboratories 800-866-9953 * Zentronics 416-507-2600 (Canada)



ADSP-21020.
a complete tool kit for 99500,
In floating-pomt DSP

The EZ-KIT enables
you to evaluate a proto-

type design quickly,

- S TSt

with modules to pro-

gram and simulate both the s ———

Analog Devices’ EZ-KIT: the most extensive (and least expensive) DSP development tool kit on the market today,
with software development tools, a powerful simulator, the EZ-LAB board. for prototyping, and (in the EZ-KIT-PLUS),
a C Compiler and source-level debugger.

ADSP-21010 and ADSP-21020; link

in optimized library routines for key available for just $1,995. You can do EZ-KIT-PLUS are only valid through

DSP algorithms; and run the applica- real-time in-circuit emulation with March 31, 1993. To order your EZ-KIT
1on on the EZ-LAB Evaluation Board EZ-ICE, and soon you'll be able to or receive a product information
that’s includeq At $995 i+ :
-ALS995, it's a very Iun Ada coq Packet, cal] ys 4t (617) 461.377,.

eorthe SPOx Operating
Omma o 0,005

~ae OS5 g‘i""W

cost-effective tools package. For System 011‘ the 21020/21010 as well. you can even placean

all of the above, plus C Conpiler, Now is the time to get on board order with your credit card.
runtime library, and source-level with floating-point DSP. Because AN AL 0 G
debugger, our EZ-KIT-PLUS is these great prices on our EZ-KIT and DEVICES

Analog Devices, Inc., One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106. Distribution, offices and application support available worldwide
EZ-LAB and EZ-ICE are registered trademarks of Analog Devices, Inc. SPOX is a registered trademark of Spectron Microsystems Corporation
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your system
and the key
to error-free
interboard

data transfer.

BUSTRONIC'’s high-performance backplafies are designed to meet and

exceed today’s high-speed computing requirements. With incremented CPU

and logic speed, there is a greater concern for low noise and improved reliability.
BUSTRONIC has developed the best possible products available for today and the
foreseeable future. Each signal line is matched and balanced for the optimum in char- 'S
acteristic impedance. All backplanes offer versatile power distribution and a connection *
scheme with distributed decoupling capacitors for both high and low frequency.

Discuss your custom or MIL-spec requirements with our engineers.

Please contact us for more information.

Bustronic Corp. * 44350 Grimmer Blvd. * Fremont, CA 94538
TEL (510) 490-7388 « FAX (510) 490-1853
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BTECHNOLOGY VIEWPOINT

om Clark on:
FPGA
design

arrays (FPGAs) and complex programmable logic

devices (cpLDs) have two basic choices when it
comes to design methodology—structural and be-
havioral. Until recently, the preferred choice among
most designers was structural design—namely, sche-
matic capture. But a strong movement is underway
toward a shift in design methodology.

Today, many systems designers are moving away
from schematic design entry and are taking advan-
tage of the higher level of abstraction offered by
behavioral design methodologies. This doesn’t mean
that engineers are phasing out their schematic cap-
ture products. Rather, it signifies a shift toward a new
design environment that utilizes hardware descrip-
tion languages (HDLS) as its core, and alters the role
of schematic capture to provide less design and more
documentation.

I ogic designers using field programmable gate

I New architectures push change

Pushing this shift in methodology into the spotlight
is the immense popularity of FPGAs and cpLDs. These
new device architectures combine the best features of
Asics with the best characteristics of PLDs. Initially,
schematics were the entry vehicle of choice, primarily
because many of the early adopters of FPGAs were ASIC
designers. Schematic entry is also inherently a lower-
level (and so more detailed) representation of a design
than a behavioral description, and offers better con-
trol over the silicon.

In addition, FPGA vendors have realized that design
at the schematic level effectively locks a designer into
one supplier’s technology. Anyone who’s changed a
gate-array vendor in midstream immediately knows
why—to retarget a schematic-based design to another
vendor, you have to redo much of your work. With
FPGAS, the situation is even more severe. Whatever
one-to-one remapping you might get away with in
gate-array retargeting is impossible, or at least hope-
lessly inefficient, for moving between rprGas. This is

Thomas R. Clark, president and CEO, Data I/O Corporation,

Redmond, WA

because each FPGA vendor’s architecture and granu-
larity are dramatically different.

B The move to behavioral methods

Several trends are weaning FPGA and CPLD users from
schematic capture, and shifting them to behavioral
methods. The first is the increase in the number of
device vendors; the second is the increase in device
density; and the third is the advent of new behavioral
methodologies capable of handling the complexity
offered by FpPGAs.

When rprGas were first made available, there was
only a single vendor of choice—Xilinx. Later, Actel,
AT&Tand Texas Instruments entered the market. With
these limited choices, designers weren’t averse to a
vendor-specific toolset. Today, however, a growing
number of silicon vendors have rFpGa offerings. Add to
this the growing number of complex PLD solutions,
many of which offer comparable density and higher
performance than their FPGA counterparts, and it’s
obvious you have many choices.

In June’s Computer Design Technology Viewpoint,
Cyrus Tsui provided an excellent profile of our indus-
try, and we agree with him that there’s little chance
of an industry architectural standard in the near
future. As a result—and to combat the hype and false
promises accompanying some device introductions—
many designers have adopted one or two “pet” archi-
tectures. This benefits the few vendors who were first
to market with FPGAs, and is a serious obstacle to those
who’ve come later.

The problem with this defensive strategy is that all
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FPGAs aren’t created equal. In fact, there are signifi-
cant differences in how well particular applications
map to various architectures. Some FPGAs are signif-
icantly better at certain kinds of circuits than at
others, and even in a particular circuit class
(datapaths or state machines, for example), there are
typically only one or two architectures that best match
a given, specific circuit. Narrowing down the number
of candidate architectures may be a perfectly rational
way to deal with the complexity and economic rigor
of a market featuring so many choices, but it’s not the
best way to match silicon to a design and ensure high
utilization and top performance.

This abundance of choice is a leading factor in the
shift to behavioral entry. The higher the level of
abstraction designers work at, the less they’re tied to
any particular piece or class of silicon, and the more
readily the design can be retargeted. Behavioral entry
lets you migrate designs between different architec-
tures, letting you choose the one that best fits your
application.

Perhaps the most important factor leading to a
methodology shift is the fact that FPGAs and cpLDs are
already meeting the density requirements of the ma-
jority of today’s gate-array designs. At this level
(around 10,000 gates), design by schematic is still
practical, but efficiency is questionable. The higher
level of abstraction offered by behavioral design
methodologies becomes a major factor in overall de-
sign efficiency. The use of HDLs for design entry lets
you describe a design in a device-independent and
higher-level fashion, with synthesis routines complet-
ing the tedious and time-consuming work of matching
appropriate design elements into correct architec-
tural features.

The third force in the shift from schematic to be-
havioral entry is the development of logic synthesis
for FPGAS. FPGAs present a more difficult technological
challenge for synthesis than the less constrained asic.
The architectural variations among different vendors’
FPGAS are vast in comparison to those evident in gate
arrays.

B Device fitters to the fore

It’s only in the last two years that synthesis has
become sufficiently practical to work its way into the
mainstream, but it now offers a viable solution for
FPGAS. At the forefront of this synthesis movement are
software algorithms called device fitters. Device fit-
ters, in the same vein as the FPGAs they support, have
borrowed techniques and algorithms from traditional
ASIC design software, and have melded them with
generic PLD optimization routines and derivatives.
A device fitter is a program that synthesizes a
generic logic description into an implementation that
is optimal for a particular architecture. It works in a
fully automatic mode, but also lets you manually
specify placement, routing criticalities, buffering, and
other characteristics. The fitter, rather than the de-
signer, takes on the burden of knowing the low-level
details of the target silicon intimately enough to
efficiently implement an application into a circuit.
Today’s device fitter synthesis capabilities dispel
many previously held beliefs that prevented rprGa
behavioral methodology from being widely adopted.
Many assume, for example, that the best way to run

|
|
|
|
|
|
|

synthesis is on a complete design. This is not true—
synthesis performs far better if run on a design’s
submodules. Many also believe that synthesis will
always improve a circuit’s size or speed. Again, this
isn’t true. There are classes of circuits upon which
synthesis nearly always fails, and upon which it
should never be run. Many think that schematics are
as good a candidate for synthesis as behavioral de-
signs. This also isn’t true—schematics contain valu-
able knowledge about how a circuit should best be
structured, knowledge that’s often beyond a synthesis
algorithm’s ability to divine.

The ideal design solution includes the ability to use
behavioral entry as well as schematics, applying each
to the portions of the design for which it’s best suited.
Making these points clear to the design community—
educating users through design examples and train-
ing—is a prerequisite for achieving full acceptance of
behavioral entry in the mainstream.

0 Applying benchmarks

Data 10, as well as other vendors, have been involved
in the past year in the PREP benchmarking effort. This
Programmable Electronic Performance consortium is
a group of PLD manufacturers and tool vendors whose
objective is to develop a suite of benchmarks to accu-
rately measure the functional capacity and speed
performance of either PLDs or FPGAS. PREP was not
formed to standardize such items as physical inter-
faces, pinouts, architectures, or deal with spec sheet
issues, such as electrical characteristics. The PREP
solution is an important and useful first step toward
helping designers understand how the FpGaA architec-
ture announcements they see in the press every
month translate into gains in their ability to design
and deliver the products their markets demand.

Ultimately, we believe benchmarking will move to
the desktop, where you can decide for yourself which
devices give the best gate utilization, the best in-sys-
tem speed, the best economic choice. That’s why we've
spent considerable energy in the past two years de-
veloping and constantly improving and adding to our
list of device fitters. Our goal is to see designers armed
with a universal front end that allows device-indepen-
dent design, along with a rich back end, powered by
device fitters, that can intelligently retarget designs
between the full spectrum of architectures—and that
lets you benchmark your circuits in any candidate
device.

Movement in the CAE market, however, is slower
than we've hoped for. Behavioral entry is important
and its momentum is building, but it will not totally
replace schematics. Automatic device fitting has ap-
peared, but designers will always want additional
control. As we’ve learned elsewhere, the best revolu-
tions are those that augment and build upon the past.
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FASTESTIN.

= RpriFo §
- = 'ABT7819 §

THE NEW 80-MHz ABT7819 FIFO
FROM TEXAS INSTRUMENTS.

Introducing the industry’s first

80-MHz FIFO, the SN74ABT7819. It’s

the newest addition to a full line of high-
performance, clocked, 18-bit FIFOs from
Texas Instruments. And it can run circles
around the FIFOs you're using now.

Blazing speed with excellent
metastable characteristics
Based on our power-saving Advanced
BiCMOS technology, the "ABT7819
has a maximum access time of 9 ns
(measured at C = 50 pF). It’s the first
to offer such performance. And its
unique multistage synchronization
circuitry greatly improves the meta-
stable characteristics of status flags.
That makes it an excellent choice for
today’s high-speed multiprocessing
systems—or any system where speed
and reliability are paramount.

© 1992 Tl

BIDIRECTIONAL FIFOs
Max Data Data
access setup hold
Fmax time time time
Device  (MHz) (ns) (ns) (ns)

'ABT7819 80 9 3 0
'72615' 40 15 6 1
'5420* 40 16 12 0

* C = 50 pF vs. standard 30 pF test load
Specs based on manufacturers’ data as of April 1992, July 1992¢

Highly integrated in a choice
of standard packages

The bidirectional ’ABT7819 is more
than just two 512-word-deep by
18-bit-wide FIFOs sitting side by side.
[t’s bidirectional control logic, flag
logic, latches and synch circuitry
integrated into a single package to
simplify your designs.

The ’ABT7819 comes in compact
80-pin SQFP (actual size 14 mm x
14 mm tip to tip) and standard QFP
packages to help save valuable board
space. Plus, it’s available in —12-, —15-,
—20- and —30-ns cycle times for easy
performance upgrades.

What are you waiting for—
call today

For more information on the
SN74ABT7819, call 1-800-477-8924,
ext. 3011, or contact your local TI
sales office. We'll have you up to speed
in no time.

*4‘ TEXAS
INSTRUMENTS

00-7536
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INTEGRATED CIRCUITS

Don Tuite, Senior Editor

ynchronizing the edges of a

s distributed clock so that every
chip in a system is clocked at

the same instant has been made eas-
ier with new chips from Vitesse (Ca-
marillo, CA), TriQuint (Santa Clara,
CA) and Cypress Semiconductor (San
Jose, CA). All the chips give you flex-
ibility in routing clock lines on a cir-
cuit board. In some cases, prototype
timings can be trimmed ad hoc using
the programming inputs to the chips.
Some of these clock distribution
chips also offer frequency multipli-
cation and division. Division lets you
reduce the frequency of a clock that
is being sent off the board, reducing
potential EMI problems; multiplica-
tion lets you increase it again. Be-

New clock chips are analgesic
for run-length headaches

cause these chips use phase-locked ‘
‘ loops (PLLs) that feed selected inputs |
back into the loop, they can be oper-
‘ ated as zero-propagation-delay clock
distribution chips. Propagation de-
‘ lays are 1 ns or less.

‘ | Cypress breaks rules

Despite the similarities between the
‘ purposes of these chips, there are

differences among them—most no-

tably, between the gallium-arsenide
| (GaAs) devices from Vitesse and
| TriQuint and the silicon device from
| Cypress. Not only did Cypress vio-
| late the “rule” that saysyou can’t run |
' a silicon PLL that fast, but the com-
| pany’s engineers designed trilevel
| inputs that simplify programming

The basics of skew control

\
|
|

FEEDBACK  eimeee
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Clock distribution chips that let you control the relative skew of their various
outputs consist of two parts. The first part (green) is a phase-locked loop that
samples one of the outputs via an external link. This locks the output to the input,
providing essentially zero propagation delay. It also supplies skew-shifting refer-
ence signals, either from running the r.L’s voltage-controlled oscillator at a multiple
of the input frequency or from tapping selected stages of a ring oscillator running
at the clock frequency. The second part (purple) is a skew-control block that uses
the signals from the first part to generate outputs that are multiples or submul-
tiples of the source clock, or that are shifted in time by controlled phase differen- ‘

while providing a larger array of
timing options than bilevel inputs.

It’s easier to understand the
differences between the chips by
thinking of them in terms of the
voltage-controlled oscillator (vco).
In all these devices, the vcO runs at
a multiple, N, of the clock frequency.
The higher the vco frequency, the
better, in terms of the precision with
which you can control the outputs.
In the GaAs parts, the oscillator
runs at a speed as high as 840 MHz.
It would be difficult for a silicon part
to run that fast, but Cypress uses a
trick to produce a precision equiva-
lent to running a straight oscillator
at 1,300 MHz.

You control the outputs of all these
chips in two ways: by programming
skew-control input pins, or by select-
ing which output is fed back to the
input of the pLL. In these ways you
are selecting values for N, and for
edge placement in various channels.

B Flexible output clocks

TriQuint’s 80-MHz GA1000 has six
outputs that can be programmed to
run at one or two times the input
frequency. This means the output
frequency can be as high as 160
MHz. There are two skew-control
inputs. With all the outputs in
phase, the maximum skew between
any two of them is guaranteed to be
500 ps. Typical values are 250 ps.

In programming the chip, you se-
lect a value for N between 4 and 22.
You also determine where the rising
and falling edges of the output fall
with respect to the rising and falling
edges of the internal vco clock. Be-
cause the vco frequency must be
between 320 and 440 MHz, your sys-
tem clock frequency determines
what values of N are possible, and
so what degree of timing precision
you can achieve. For example, at 66
MHz, N must be 5 or 6—that is, 330
and 396 MHz are the only values of
N multiplied by 66 MHz that fall in
the allowable range. Depending on
which value of N you choose, you can
delay edges in multiples of 2.53 or
3.03 ns. At an input frequency of 55
MHz and a value of 8 for N, you get
the smallest increment of edge
placement, at 2.27 ns.

TriQuint’s 50-MHz GA1110E has
six outputs that you can shift in
increments of 2.5 ns. The guaran-
teed maximum input skew is 500 ps,

| with the typical being 250 ps. All six
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DOS, Windows
and real time.
At the same time.

The most widely-used application software
runs on DOS and Windows. But they can't
provide real-time capabilities for demanding
industrial applications.

Word Processing Software
Jor IBM Personal Computers
d PC Networks

for Remote
Communications
Microware’s OS-9000 Real-Time Operating
System with Virtual PC (VPC) lets you run
DOS and Windows as tasks under OS-9000.
Data and I/O devices can be shared between
the two environments. DOS or Windows
applications can be used to monitor and
control real-time processes running under
0S-9000. And VPC is included FREE with
the OS-9000 Real-Time Operating System.

0S-9000 provides complete real-time devel-
opment and run-time environments for hard
real-time applications, including Microware’s
Ultra C advanced, high-technology ANSI C
compiler. OS-9000 also offers extensive
options for networking and graphics.

/
[
|

Do you want DOS, Windows and real time at
the same time? Call our toll-free number to
order your complete “plug-and-play”” OS-9000
386/486 package for only $995. Or ask for
your free copy of Questions & Answers for
Serious 386/486 PC Users.

Call Microware Today!
1-800-475-9000

®
—uctoijere—
MICROWARE SYSTEMS CORPORATION

1900 N.W. 114th Street « Des Moines, lowa 50325-7077
England /Benelux/Scandinavia: (44) 703 601990
Germany: (49) 6221-862091 e Switzerland: (41) 56-83-3377

France/Spain/Italy: (33) 42.58.63.00

Microware and 0S-9000 are registered trademarks of Microware Systems Corporation.
Virtual PC and Ultra C are trademarks of Microware. All other brand or product names
are trademarks or regi d trad ks of their respective holders.
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BTECHNOLOGY DIRECTIONS

INTEGRATED CIRCUITS
Config. Pins Output Output phase shift
e s1 | so i Q0 | Q1 Q2 Q3 | Q4 Q5
1 0 0 Q0...Q4 0 0 0 0 0 i
2 0 0 Q5 i i i i i 0
3 0 1 Q0, Q1, Q4 0 0 t -t 0 i
4 0 1 Q2 t t 0 -2t -t i-t
5 0 1 Q3 1 t 2t 0 t i+t
6 0 1 Q5 i i i+t i-t i 0
7 1 0 QO0, Q2, Q3 0 t 0 0 t 2t
8 1 0 Q1 - 0 -t -t -2t 3t
9 1 0 Q4 t 2t t t 0 -t
10 1 0 Q5 2t 3t 2t 2t t 0
1" 1 i Q0 0 Le t -t -t -2t
12 1 1 Q1, Q2 -t 0 0 -2t -2t -3t
13 1 1 Q3, Q4 t 2t 2t 0 0 -t
14 1 1 Q5 2t 3t 3t t t 0

The combination of two bilevel inputs and one of six outputs fed back to the phase-
locked loop produces an array of positive and negative skews and inversions.

outputs of the GA1110E operate at
the clock fundamental, but you can
use the part with TriQuint’s GA1086
or GA1086E 10-output clock buffers,
which have nine outputs at the clock
frequency and one at half the clock
frequency. Both the 1086 chips have
very tight output-to-output skew
variation—250 ps maximum, and
125 ps typical. The GA1086 specifies
a propagation delay of 500 ps and
the E-version specifies twice that.

Vitesse’s 70-MHz VSL4485 and
VSL4586 each have eight outputs.
On two of the 4485’s pins—or on six
of the 4586’s—you can multiply the
input clock frequency by 2 or 4, or
you can leave it at the fundamental.
As with the TriQuint chip, combin-
ing two skew-control inputs with a
choice of which output is fed back to
the PLL gives a range of phase shifts
at the various outputs. The actual
value of the phase shift, relative to
the output clock frequency, is deter-
mined by three other inputs that
Vitesse calls divide inputs.

Like the TriQuint clock chips, the
Vitesse chips guarantee 500 ps max-
imum skew between outputs. Typi-
cal values aren’t currently specified.
Because the Vitesse vco operates at

frequencies of up to 840 MHz, these
chips provide more precise skew con-
trol than the TriQuint parts. The
smallest possible increment is 1.25 ns.

0 Lots of control

Superficially, Cypress’s 80-MHz
CY7B991 (rrL 10) and CY7B992
(cMOs 10) resemble the TriQuint and
Vitesse parts. There are several in-
teresting differences, however. For
one thing, the eight outputs of the
two chips are arranged in pairs, and
Cypress guarantees skew between
members of the same pair to be 250
ps, while claiming that typical val-
ues are half that. For another, each
pair of outputs has its own pair of
skew-control pins, which may be
pulled high or low or left uncon-
nected. (An internal voltage divider
prevents static buildup.)

There’s an advantage to having a
larger number of control pins. For
each output pair, if the input pins
are open, the output is in phase with
the clock. Using other input values,
you can trim the first two output
pairs in increments of one, two,
three, or four timing units, and you
can trim the second two output pairs
in increments of two, four and six

| timing units. The third pair can also
be set for one-half or one-quarter of
the applied clock frequency, and the
fourth pair can be set to one-half the
applied frequency or to the inverse
of the applied clock.

Because of this simple control
method, you can design a board us-
ing 991/2 chips to distribute clocks
without paying a great deal of atten-
tion to trace lengths. Then you can
use DIP switches on the skew-control
inputs of the chips to trim edge ar-
| rival times on your prototype board
while you observe edge placement
on a scope. On production boards,
you simply replace the switches
with jumpers.

Lacking the raw speed capabilities
of GaAs, Cypress implemented the
vCo inits PLL as a ring oscillator. This
device uses a cascade of gain stages
to achieve the 180° of feedback an
oscillator needs in order to work.
Each stage introduces a constant in-
crement of phase delay, and the sig-
nal tapped off any stage is delayed or
advanced relative to a reference by
an incremental amount. Instead of
selecting a value, N, by which the
vco frequency will be divided, you
select a number of delay stages, after
which you will obtain your tap. In the
Cypress parts the values are 16, 26
or 44. The precision, or degree of
skew control, is determined by the
clock period divided by the number
of stages. The smallest increment of
stage delay is 700 ps.

TriQuint and Vitesse unequivo-
cally specify their output rise times:
1.5 ns (max) for 0.8 to 2 V. (For the
10-output clock distribution chips,
it’s 1.4 ns.) According to the manu-

| facturers, these values are essential

for Intel’s Pentium P5 or 586 proc-
essor. Cypress’s spec sheet cites a
rather lackluster 3 ns for the TTL 10
part and 5 ns for the cMo0s 10 part.
According to the company, however,
the parts actually slew at about 1
ns/V. ]

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

AOB)OA3-2902 ... ..o inrinnannrnnd Circle 201
TriQuint Semiconductor

(A0BY9B2-0900 . ;... o5 hniiusvcanny Circle 202
Vitesse Semiconductor

(805) 388-7455 Circle 203
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You Can 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 combinetrue
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

i R T ]
L] 70550 [ 500600 | 1024768 [ 12801024

g
H

B481/B1482
Workstation
Bu4g4/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




” MARCH 16-18, 1993
HYATT REGENCY SAN FRANCISCO AIRPORT
BURLINGAME, CALIFORNIA

WHAT IS RISC ‘93: risc 93is the premier annual gathering of hardware designers and software devel-
opers involved with RISC system architectures; RISC processors, ASIC cores and peripheral ICs; RISC programming and
debugging; and the design of RISC-based systems for general-purpose computing, embedded and realtime applications.

THE ATTENDEES: Rrisc 93 is a downto-earth conference aimed at both hardware and software engi-
neers and engineering managers responsible for the design and development of products based on RISC processors.
Specifically, RISC ‘93 is targeted at individuals with a solid background in electronic/computer system design and develop-
ment (both hardware and software), as well as applications programming, who are looking for the most up-to-date infor-
mation on the design of RISC-based computers, the design of embedded and realtime RISC systems, programming RISC-
based systems, designing ASICs with RISC cores, and specifying and integrating RISC development tools into the overall
product development environment.

THE FORMAT: TOTAL IMMERSION | AR R R
RISC ‘93 has been designed as an intensive 3-day program that will place all \
participants in a total immersion environment where they’ll have the oppor- i é-: \o‘;
tunity to attend: | \o\) dé
\ : ! e, ) . oé NV Qs\ Q\>
= Half-day tutorials that will help clarify the intricacies of the major RISC Qg, OO Q’(/ ‘,g
processor architectures. il i
= A variety of one-hour lectures that focus on specific aspects of RISC EAK '
architectures, RISC-based hardware design, programming technigues, i e i }
compilers, and development tools. !
|
|
* Multipaper, application-focused sessions consisting of 20-minute presen- | AFTERNOON |
tations by system designers and software developers who've already ’ ‘g:
implemented RISC designs in applications ranging from workstations, | o(«:" &\0
graphics, image processing, communications, signal processing and ‘ Y O &
embedded control. ‘ o O\? C?S\QQQ
oL w
= A luncheon on each day of the conference that will be highlighted by
an address from a recognized authority on RISC architecture or RISC-
based desigrs. DEMONSTRATION
, : HOP
= Demonstration workshops where attendees will be able to get hands- i i
on exposure and detailed information about the latest RISC processors,
compilers and development tools offered by leading hardware and soft- ‘
ware vendors. DINNER ‘
* Free-wheeling “rap” sessions, led by RISC experts, on the first two RAP SESSIONS
evenings of the conference. Conference participants will have the LED BY RISC
chance to explore and exchange ideas about any aspect of RISC and EXPERTS \

RISC-based system design in an informal atmosphere of shirt sleeves,
beer and pizza. |

RISC ‘93 Conference is sponsored by COMPUTER DESIGN = One Technology Park Drive, Westford, MA 01886
TEL: 508-392-2124 = 800-223-4259 = FAX: 508-692-7780 = Contact: Patti Kenney, RISC ‘93 Conference Coordinator



PARTICIPATION: Suppliers of RISC proces-

sors, ASICs, peripheral ICs and memory, compilers, and
development tools, as well as system designers and pro-
grammers working on RISC-based designs and applications,
are invited to participate in RISC ‘93 by presenting tutorials,
lectures, 20-minute application-focused papers or leading
one of several evening ‘“rap” sessions. A variety of topics
that would be of interest to attendees is suggested in the
Call for Papers for RISC ‘93. All presenters receive free admis-
sion of all tutorials, lectures, applications sessions, lun-
cheons, rap sessions and a copy of the proceedings.

Suppliers of RISC hardware/software or development tools
may also participate in RISC ‘93 by sponsoring a demonstra-
tion workshop. These workshops will be two hours in
length and will be the last formal sessions of the day.
They're intended to provide attendees with an intimate,
hands-on exposure to a supplier's product or service. The
cost of sponsoring these sessions is $ 1500 for one two-hour
workshop, $2700 for two workshops on successive days
and $3500 for a workshop on each of the three days of the
conference. One complimentary admission to RISC ‘93 for
each workshop sponsored is included in the fee.

COMPUTER [P

1993 INTERNATIONAL
TECHNICAL CONFERENCE SERIES

RISC 93 is open to all system designers and software devel-
opers and the tuition fee covers admission to any tutorial,
lecture, application session, demonstration workshop,
evening rap session, and the three conference luncheons.

TUITION:
$495. Early Bird— Register by Dec.3, 1992
$595. If registered between Dec 4, 1992 - Jan 21, 1993
$695. After Jan 22, 1993
(Tuition includes lunch on all three days

as well as snacks and refreshments during
the rap sessions.)

Company group discounts available.
| HOTEL ROOMS:
The single room rate at the Hyatt Regency is $108.
Call the hotel directly at 415- 347-1234
Be sure to tell them that you are attending RISC ‘93.

(] 1AM A VENDOR |

MAIL OR FAX TO: [ Tutorial

Patti Kenney [ ] 1 would like to |
RISC ‘93 Conference Coordinator

COMPUTER DESIGN [} My company w
One Technology Park Drive Please contact
P.0. Box 990

Westford, MA 01886

FAX: 508-692-7780
TEL: 508-392-2124

L] I'm interested i
[] 1'd also like to |

YES, I'M INTERESTED !

[J 1AM A POTENTIAL ATTENDEE:

PLEASE SEND MORE INFORMATION

'd like to present a:

[[] One-hour lecture [ Application session
ead a rap session

ould like to discuss sponsoring a workshop —

n attending, send me more details
ead a rap session

‘ 800-223-4259 [[] 1 am particularly interested in ions on
NAME TITLE
COMPANY
| ADDRESS /s
CITY STATE ZIP
} PHONE FAX
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IEDM gets relevant

Stephan Ohr, Contributing Editor

his year, the IEEE conference
organizers of the annual Inter-

national Electron Devices
Meeting (IEDM), held this month in
San Francisco, have added a new
theme. They’re asking authors to re-
spond to current economic condi-
tions, and to assess what the costs of
volume manufacturing might look
like for the dramatic devices and
processes they discuss. Coming from
well-endowed and protected re-
search laboratories, however, many
of the best papers may still have a
decidedly pie-in-the-sky feel to them.

One of the most attention-getting
papers, for example, is a Matsushita
presentation exploring how laser
lithography might be used to pro-
duce 256-Mbit DRAMS, de-
vices that even the au-
thors acknowledge won’t
appear until 1997 or 1998.
(At previous IEDMs, we
should note, the electron-
ics industry heard the first
discussions and saw the
first chip photos of 4-Mbit,
and, later 16-Mbit DRAM
architectures.)

Two current papers
from NEC’s Microelectron-
ics Research Laboratories
(Kanagawa, Japan), in
fact, describe a capacitor
structure that the au-
thors, Hamada and
Watanabe, suggest may be
useful for 256-Mbit DRAMS.
“This chip will be so ad-
vanced,” says the promo-
tional material for the con-
ference, “it will be able to
store 16 photograph-qual-

| ,
Researchers at Matsushita Industrial Electric Company have
used excimer laser lithography to produce 0.25-um isolation pat-
terns, the geometry required for 256-Mbit DRAMs. As is the case
with many IEDM presentations, it remains unclear whether the
Matsushita researchers have hit upon a practical manufacturing
method or a laboratory curiosity.

rays, the authors believe, may be
prohibitively expensive. An 1BM/To-
shiba/Siemens consortium, for ex-
ample, has already committed to X-
ray lithography to manufacture
64-Mbit DRAMs with 0.35-um fea-
tures, with the companies’ invest-
ment expected to exceed $600 mil-
lion by 1995. The investment in
0.25-um, 256-Mbit DRAM manufac-
turing, is expected to exceed $1 bil-
lion by 1999. The Matsushita re-
searchers feel that excimer laser
operating in the frequency range of
visible light are a much cheaper ap-
proach.

The excimer laser tested by
Matsushita relies on krypton-fluorine
and argon-fluorine, as well as a high-

photoresist layer? Or should the
photoresist layer be scored directly
by the swath of the laser beam? If
the latter is the case, then it will take
many minutes to score each chip. The
process may be cheap, but it will be
very time-consuming, and the ex-
cimer laser process may turn out to
be as practical for high-volume man-
ufacturing as E-beam writing
proved to be.

B Frank discussion needed

Of the 143 EDM papers from com-
mercial companies, IBM had the most
accepted (15), followed by AT&T, Mo-
torola and Japan’s NEC (10 each).
Universities contributed 72 papers,
while eight came from government
agencies. But it remains
to be seen whether these
papers offer practical
manufacturing tips. “IEDM
is traditionally seen as a
showcase for new technolo-
gies leading to products
that will hit the market
three to five years down
the road,” says Hans Stork,
manager of exploratory
technology at 1BM’s T. J.
Watson Research Center
(Yorktown Heights, NY),
“but 1IEDM 1992 will also
feature some frank discus-
sion about the direction of
the industry and the re-
search work driving it for-
ward.”

An evening panel dis-
cussion led by Lew Terman
of 1BM, for example, will ex-
amine the impact of slow
growth and increased costs

ity images, or an entire en-
cyclopedia of text.”

The chip will have a feature size
of 0.25 um, say researchers Endo,
Hashimoto and Yamashita, all of
Matsushita Industrial Electric
Company (Osaka, Japan), in their
abstract. Current semiconductor
manufacturing relies on photolitho-
graphy, but as the feature size of the
devices decreases, the dimensions of
the photomask—and even the wave-
length of the light used to expose the
photoresist—must also decrease.

The use of electron beams or X-

resolution stepping method, chemi-
cally amplified positive photoresists
and a carefully controlled depth of
focus for the laser. While the re-
searchers have successfully pro-
duced 0.25-um and even 0.20-pum di-
mensions using this process, it’s
unclear how difficult it will be to
adapt the process to high-volume
memory manufacturing. For exam-
ple, should the laser light be pro-
jected through a photomask that
mass produces the trenching in the

on technology research.
Does it pay to be a leading-
edge manufacturer? Or does it make
more sense to focus on application-
specific products with immediate
sales potential?

This is a serious issue for the com-
puter giant. William Bowles, direc-
tor of 1BM’s OEM products marketing
group and keynote speaker at Com-
puter Design’s SysComp forum last
February, used a Silicon Valley
analog conference last month to an-
nounce the company’s entrance into
the market for mixed-signal Asics.
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Memory * = “cess Packaging
Configuration Features t r S Time (ns) Options Availability

Triple Port DRAMs

250K x 4 Fast Page Mode/Block Write MT43C4257/8 80,100 SOJ Now

128K x 8 Fast Page Mode/Block Write MT43C8128/9 80,100 PLCC Now

Dual Port DRAMs (VRAMSs)

250K x 4 Fast Page Mode/Block Write MT42C4256* 70,80,100 ZIP, SOJ Now

128K x 8 Fast Page Mode/Block Write MT42C8128* 70,80,100 SOJ Now

250K x 8 Extended Data Out/Block MT42(8256 70,80 S0J, TSOP Now
Write/Programmable Split

250K x 8 Fast Page Mode/Block Write MT42C8255 70,80 S0J, TSOP Now

250K x 8 Fast Page Mode/Block Write/ MT42C8254 70,80 SOJ, TSOP Now
Dual Write Enable

Specialty DRAMs

250K x 16 Fast Page Mode MT4C16256/7/8/9* 70,80 ZIP, S0J, TSOP 4Q92

*Low power versions also available. Windows " is a trademark of Microsoft Corporation.

MICRON i
/ )
SEMICONDUCTOR, INC. fhat WO
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 Semiconductor, Inc
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“The concern about profitable

H 2 H manufacturing is also evident in a
I'DMOS dev":e Cross sectlon number of papers that describe cost-
TiSiy | effective ways to produce new cir-

cuits,” insists 1BM’s Stork, who heads
| the publicity effort for 1EDM 1992. He

cites as evidence an invited paper by
| Dr. Yoshio Nishi of Hewlett-Pack-
N WELL ard (Palo Alto, cA), a man who ear-
| lier led Toshiba’s 1-Mbit DrAM devel-

opment effort. The paper questions
P BURIED P BURIED | the conventional view that memory

LAYER P SUBSTRATE LAYER circuits are the best proving ground
| for advanced fabrication techniques

for microprocessors and other dig-
| ital circuits.

N+ BURIED LAYER

Motorola, in one of the most practical papers at IEDM, presents a way to integrate lat- If anything, Nishi’s paper, “ULsI
eral double-diffused MOS on a BiCMOS substrate with 0.5-um devices and maximum \ te(;hnology toward the ne>$t century:
frequency (fts) on the order of 26 GHz. These smart power structures will contribute d”"eP by DRAMs or MPCs?,” forecasts
toward the portable RF transmitters of the near future. | a split between the processes used

to manufacture ultra-large-scale in-
| tegrated (ULSI) circuits. One process
The same week, the company told | of these announcements, Lew Ter- | will be used for memory, the other
financial analysts it will close semi- | man’s panel may be more dramatic | for RisSc microprocessors. These
conductor manufacturing plants | than a polite conversation among | chips require two fundamentally dif-
and lay off 40,000 workers. In light | wealthy gentlemen. | ferent technology drivers, says Dr.

25/33MHz
486SLC ISA
Engine Only

25/33MHz 486SLC ISA
Fully Integrated
w/Flat Panel VGA

Powerful Combination!

Also shipping a large selection of Industrial Rackmount Enclosures,
Commercial Enclosures, Card Cages, Expansion Cards and Components.

COMING SOON - LOW POWER 486
with INTEGRATED LCD & TFT VGA FLAT PANEL SUPPORT

Product names are trademarks or registered trademarks of their respective companies



INTEGRATED CIRCUITS

Nishi. Where memories require so-
phistication in front-end fabrication,
RISC microprocessors require expert-
ise in back-end packaging tech-
niques. It may be too costly to at-
tempt both, Nishi warns.

4 Thought-provoking sessions

December 14th, of which Dr. Nishi’s
presentation is a part, may be the
most thought-provoking event for
the general engineering community.
“semiconductor devices save the
earth,” by Yukinori Kuwano of
Sanyo Electric (Tokyo, Japan), ex-
plores the possibilities of increasing
energy and reducing pollution
through the proliferation of semicon-
ductor-based solar cells. In the same
session, Alan Heeger of the Institute
for Polymers and Organic Solids of
the University of California (Berke-
ley, ca) will give a presentation dem-
onstrating that “conducting poly-
mers” (or electrically-conductive

The plenary session on Monday, |

plastics) isn’t an oxymoron, and sug-
gesting applications for such materi-
als.

A Tuesday, December 15th lunch-
eon session will feature a talk on
virtual reality by Jaron Lanier, chief
scientist and founder of vPL Re-
search (Foster City, ca). Also, check
out a Tuesday evening panel session
entitled “the electronics industry
and the new world order: technology,
Politics and Industrial Competi-
tion.” Organized by the Berkeley
Roundtable on the International
Economy (BRIE), the panel will dis-
cuss the impact of international pol-
itics (for example, military conver-
sion) and economic competition on
the semiconductor industry.

In spite of its focus on relevance,
1EDM will still feature its share of
gee-whiz ideas that may indeed rep-
resent breakthroughs, if somebody
can just figure out what to do with
them. One of these gee-whizzes is a
paper on transistors that emulate

neurons in the human brain. Pre-
sented by K. Kotani of Tohoku Uni-
versity (Tokyo, Japan), “Neuron-Mos
binary-logic circuits” describes ICs
that embody real-world “fuzziness”
by representing transistor inputs as
weighted sums of multiple inputs.
The authors claim that these fuzzy-
logic 1cs reduce the number of tran-
sistors required to implement ma-
chine vision, pattern learning,
fault-tolerance, and other ambigu-
ous decision-making systems.
There are several sessions, how-
ever, that are bound to have more
immediate practical impact. The
two one-day short courses, always
popular with IEDM attendees accord-
ing to the IEEE, will be held on Sun-
day, December 13th. One course,
“Interconnect for the ’90s,” focuses
on interconnection issues for on-
chip, off-chip, module, and PCB sys-
tems. Interconnections are seen as
the weak link when it comes to in-
creasing performance. Presented by

25MHz 486SLC ISA
Fully Integrated

w/ Video Interface &

FLASH/PROM

]

An Ergon Co.

33MHz 486DLC ISA .
Engine Only

Diversified
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UL !
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Brian Bakoglu of 1BM,
Havemann of Texas Instruments
(Dallas, TX) and Arjun Saxena of
Rensselaer Polytechnic Institute
(Troy, NY), the course examines the
impacts of material, thermal effects
and transmission-line behavior on
packaging choices. The other short

Bob ‘

course, “Reliability: silicon to sys-
tem considerations,” promises a
comprehensive look at reliability
constraints on manufacturers of sil-
icon devices. Given by Japanese and
American industry experts, the |

and will focus on the wear-out mech-

MP-3210

* 55 MFLOPS dual
AT&T DSP3210
processors

* Up to 2 Mbytes SRAM

* Up to 64 Mbytes DRAM

DSP-C40
* 50 MFLOPS Texas Instruments |
TMS320C40 processor

* Up to 6 Mbytes SRAM
* Up to 64 Mbytes DRAM

If you're looking for floating point |
DSP boards, we can point you

in the right direction |

Ariel's floating-point ISA boards are incredibly fast and have plenty of RAM for
nearly any application. Each board has 2-channel 16-bit I/O, DT-Connect® and an
expansion bus for multiprocessing. And when you become an Ariel customer,
technical support is always available...you'll never work alone. For more informa-
tion about our floating-point DSP boards or any of our products for ISA/EISA,
Hewlett-Packard, Macintosh, NeXT, SPARC, or VMEbus computers, call us, fax us,
leave us an Email message, or contact our BBS. \

— . q ‘
— A W

Distributed in: France, REA Informatique, tel: 1 49 65 25 50, fax: 1 49 65 25 69; Israel, Militram Futuristic
Technology Ltd., tel: 52-545685, fax: 52-574383; Italy, International Trading Device SRL, tel: 02-749 0749,

fax: 02-761 0407; Japan, Marubun Corp., tel: 033-639 9816, fax: 033-661 7433; South Korea, Seoil Enterprise, ‘
tel: 2-704 1392, fax: 2-703 8090; United Kingdom, Bores Technical Sales, tel: 0483 740 138, fax: 0438 740 136

course includes four presentations

DSP-96 \

* 60 MFLOPS Motorola
DSP96002

* Up to 512 Kbytes SRAM

_* Up to 64 Mbytes DRAM

anisms of MOSFETs, including corro-
sion, electromigration and stress
voiding effects.

“Transistor-level reliability” will
be discussed by Akira Toriumi of
Toshiba (Tokyo, Japan); “Reliability
in multi-level interconnects” will be
presented by Ronald Schutz of Se-
matech (Austin, TX), the U.s. chip-
making consortium; “Reliability in
packaging” will be covered by Paul
Totta of 1BM; and Daniel P. Siewiorek
of Carnegie Mellon University
(Pittsburg, pA) will be the instructor
for the section on “fault-tolerant
computing.”

I Bicmos technology

Because it’s so fashionable among
designers and manufacturers of
mixed-signal Asics—even those in-
volved in high-speed digital de-

| sign—we should look at some of the

papers in the IEDM session on BiCMOS
technology. Once again, IEDM ex-
poses us to the dramatic processes
and capabilities we can only dream
about using—combination cM0Os and
ECL devices with gate delays of 20 or
30 ps. D. Harame, E. Crabbe and
other researchers at 1BM (Yorktown
Heights, NY) describe a silicon-ger-
manium (SiGe) epitaxial base that
produces 18.9-ps gate delays at 7.7
mW from the same substrate occu-
pied by 0.25-um-geometry cmos de-
vices. Their paper is called “A high-
performance epitaxial SiGe-base ECL
BiCMOS technology.”

In the same session, T. Lui, G.
Chin and other researchers at AT&T
Bell Laboratories (Holmdel, Prince-
ton and Murray Hill, NJ) show a
0.5-um BicMoOS circuit with 31-ps ECL
gate delays and 58-ps cMOS gate de-
lays. Their paper is called “A Half-
Micron Super Self-Aligned BicMOS
Technology for High-Speed Applica-
tions.”

However, the most practical paper
in the Monday session on BiCMOS (as
well as one of the most dramatic)
comes out of experience in smart
power and RF circuits. Authors P.
Tsui, P. Gilbert and S. Sun of Mo-
torola (Austin, TX) describe a way to
integrate 60-V lateral double-dif-
fused MOs (LDMOS) on a BiCMOS sub-
strate with 0.5-um devices and fis on
the order of 26 GHz. With luck,
these structures will contribute to
the portable RF transmitters of the
near future. &
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Just What Your Customers Need
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Another Qutlet For Their Creativity.

E’ What’s in? Video Out. Out-

A%l il putting video to a VCR

= and displaying video on a com-
posite monitor are the newest capabilities
every computer will need to compete in the
Multimedia Age.

Now you're just a single chip away from
adding Video Out to your very next computer
design. Introducing Bt858, a monolithic
digital device that packs in a board full of
analog circuitry and puts out studio quality
composite video.

Bt858 is a tweakless all-digital chip that
bridges the video gap between RGB com-
puters and composite or S-VHS outputs in
the NTSC/PAL formats. It accepts multi-
format digital inputs from 24, 16 or 15-bit
RGB, 24 and 16-bit YCrCb and 8-bit VGA.

And because it has a programmable clock
rate it adjusts for the 1:1 square pixels in
computers and 4:3 rectangular pixels on
TV without distortion.

Bt858 gives your system an image quality
advantage, too. Studio quality output is a step
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above tape decks and TV monitors so images
always look “first generation.”

You've read the book. Now see the picture.
Call 1-800-VIDEO IC and we'll send you “The
Ins and Outs of Video Out,” a revealing pre-
sentation of Bt858’s capabilities.

That’s all folks.

Brooktree Corporation, 9950 Barnes Canyon
Road, San Diego, CA 92121, (619) 452-7580,
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Analog Devices courts designers
with open architecture DSP

Stephan Ohr, Contributing Editor

he control and manipulation of
T analog signals is certainly
among the most fruitful uses of
DSP technology. But because many
DSP components were initially archi-
tected as microcontrollers and re-
quired extensive programming or
coding, traditional analog designers
were among the slowest to grasp the
potential of this burgeoning technol-
ogy. Apart from programming diffi-
culties, there is also the issue of
price. Many frequency filtering and
timing-window control functions can
be performed much more cheaply
with a fistful of inexpensive analog
components.

Manufacturers of DSP components
and development tools have tackled
these problems head on. They’re im-
proving the performance and push-
ing down the cost of their compo-
nents, while perfecting easier-to-use
toolsets. And as a result they're wit-
nessing an exponential growth in
the number of applications that take
advantage of DSP solutions.

But the conversion process is far
from complete. A recent Computer
Design/Indian Forest Research sur-
vey of analog and mixed-signal sys-
tem designers found that far fewer
than 50 percent were considering
DSP solutions. Many analog design-
ers seem resistant to using psp, and
chip-set vendors are taking new
steps to convince this group that psp
isn’t just some sort of fancy micro-
processor.

B initiative proposed

Against the possibility that real-
world system designers are finding
it difficult to choose among compet-
ing DSP architectures and vendors,
Analog Devices (ADI—Norwood, MA),
an acknowledged leader in analog
signal-conditioning and data-con-
version technology, has proposed
what it calls a Signal Computing
Initiative. Like the cap Framework
Initiative talked about by EDA tool
vendors, the Signal Computing Ini-

tiative calls for an open architecture

DSP applications spectrum
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The increasing bandwidth and precision of psp cores let them be utilized over a
wide range of low- to high-end applications, says ni’s Kun Lin. The majority of
these designs, however, are custom projects rather than off-the-shelf drop-in

replacements for analog components.

that lets designers mix and match
DSPs, signal-port chips, drivers, and
operating systems. Ideally, you can
pick and run off-the-shelf compo-
nents and algorithms for speech rec-
ognition, audio and video image
compression, and modem line
conditioning.

“Front-end ports geared for audio
or telephone can be paired with Dsps
from Analog Devices or Motorola,”
says David D. French, Analog’s vice-
president and general manager.
“Nothing is proprietary.”

Anticipating critics who may sug-
gest that the Signal Computing Ini-
tiative is a response to the domi-
nance of competitors’ components—
specifically those of Texas Instru-
ments (Houston, TX) and Motorola
(Austin, TX)—Analog Devices an-
nounced an impressive series of de-
sign wins at DSPx, a new conference
and trade show dedicated to digital
signal processing, in October. Com-
puter maker Olivetti (Ivrea, Italy
and Cupertino, cA), for example,
uses the Analog Devices AD